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1 OO0mas yacThb

B nanHoOii paboTe paccMOTPEHbBI CBOWCTBA BHICOKOIIPOYHOI'O YyryHa C MIAPOBHIHBIM Ipadu-
tom (BULIT) — xak Marepmana ajs MPOU3BOACTBA TPYO, (hACOHHBIX YaCTEil M TEXHOJOTHUYECKHUE
ocobennoctH ux npoussozctea Ha OO0 «JITK «CBoOOAHBIN COKOM.

IpencrapieHa HOMEHKIIATYPA BBITYCKAaeMO# MPOLYKIMH, 00JIaCTh €¢ MPUMEHEHHUS, TeXHHYe-
CKHE XapaKTePHCTHKH, a TaKKe MPaKTHYSCKHE PEeKOMEHIALMU 10 MPOKIAJIKE, UCIIBITAHUSAM U pe-
MOHTY TPy0OOIpoBOJI0B. B 0CHOBY paboThI MOMIOKEHBI 0000IIEHHBIE CBEACHHS O TPyOOIIPOBOAAX U3
BYLIT, B3sThIC U3 OIBITAa OTEUECTBEHHBIX HCCIICJOBAHUN U MATEPHAJIOB 3apYOEKHBIX HCTOYHHKOB.

1.1 YyryH ¢ IHapoBUIHBIM Ipadurom

YyryH U €ro MCIOIb30BaHHE W3BECTHO YEIOBEUYECTBY C APCBHHUX BpeMEH. IlepBrie TpyObl U3
ceporo 4yryHa GbUIH M3rOTOBJIEHH! Gonee 500 JieT Hazaj M IpeAHa3HAYaINCh, TIPEKAE BCEro, UL
MO/1a4 TIUTHEBOH BOJBI M OTBOJA CTOYHOM. B 1921 r. MeTamutypri yCTaHOBHIIH, YTO IPH HATHIUU
KPUCTAIUIOB rpaduta mapoBUIHON GOPMBI MOKHO JOCTHYB JIYUIIHX XapaKTePHCTHK MPOYHOCTH. B
50-¢ rozbl ObLT pa3paboTaH MPOMBIIUICHHBIH METO 0OpabOTKH MarHueM, T. K. HCIIOJIb30BaTh Mar-
HUH 1715 TIporecca rpaduTU3auu ObUIO Jierde i He Tak JI0poro, KakK, HalpuMep, IepHil, TUTHIA HITH
Oapwii.

1.1.1  Onpedenenue uyeyna.

YyryH — 3T0 criaB xenes3a ¢ yriiepoaoM (6osee 2%), B KOTOPOM YIIepoJl MPUCYTCTBYET B
BUJIe BTOpUYHOW (pasel — 1160 rpadura, mubo kapOuaa xesneza. UyryH siBiseTcss MHOTO(asHbIM
MaTepHalioM, MpeodIafaloUuMU CTPYKTYPHBIMU COCTABIISIOIIMMH SIBISIOTCS (DEPPUT M INEPIINT.
Jlpyrue xumuueckue 3JIeMeHTHI (IIOMHMO JKelle3a M YIJIepoJa) COAepXkaTcs B YyryHe B HH3KHX
NPOMOPLHUAX, HO TAKKE OKa3bIBAIOT BIMSHHE HA CTPYKTYpY, MEXaHMYECKUE U JHUTECHHBIC CBONCTBA
gyryHa. Kpemunii (066140 1 — 3%) urpaer cnenupu4eckyio poib B 4yryHE H AeNaeT ero, GakTu-
YECKH, TPOUYHBIM CIUIABOM: JKeJie3a, yrieposa U KPeMHHUSL.

1.1.2  Pasauunble 6uobl yyyHa

B 3aBHCHMOCTH OT COCTOSIHHS YTJIEPOa B CTPYKTYPE UyTyHa Pa3nyaioT:

- Oeblil 4yryH, B KOTOPOM BECh YIJIepoJl HAXOAUTCS B CBS3aHHOM COCTOSTHUM B BUJIE KapOuaa
xKenesa;

- Cepblii YyTyH, B KOTOPOM YTJIEPOJ] B 3HAYUTEIILHOW CTETICHHU WITH TIOJTHOCTBIO HaXOJMUTCS B
CBOOOHOM COCTOSIHUH B (JOpME IUIACTHHYATOrO TpaduTa;

- BBICOKOIIPOYHBI{ 4yTyH, B KOTOPOM YIJTIEPOA B 3HAYUTEIEHON CTEIICHH HIN HOJHOCTHIO
HAXOJHUTCS B CBOOOIHOM COCTOSTHHUU B (hopMe IapOBUAHOTO rpadura;

- KOBKHUI1 4yr'yH, B KOTOPOM BE€Ch YIJIEPO]] WIIK 3HAYUTENNbHAS YaCTh €ro HaXOAUTCS B CBOOOI-
HOM COCTOSIHUM B KOMIIAaKTHOI opme rpadura.

Takum 00pa3om, 4yryH (Kpome 0eIoro) OTIAMYaeTCs OT CTAlM HATMYHEM B CTPYKTYpe rpadu-
TOBBIX BKJIIOUSHHH, a MEKly COOOH 4yryHbl pasnuuaiorcs GopMoi 9TuX BKIOUeHHH (cM. puc. 1.1).

1.1.3  Buusnue ¢popmoi epagpuma

B cepom uyryne rpadut mpucyTcTByeT B (hopMe IUIACTHH, KOTOpBIC SBISIOTCS OCTPHIMU
HajIpe3aMy BHYTPU MeTaJlla, IPOBOLMPYIOIMMU 00pa3oBaHKe TpeluH. DTO 00CTOATENLCTBO OKa-
3bIBaCT OTPHIIATENBHOE BIMSIHHE HA CBOICTBA UyTyHAa: COLNPOTUBIEHUE Pa3phIBy, H3rHOY, Kpyde-
HHIO.

B uyryne ¢ mapoBugHoit (opmoii rpadura UCKIIOYAETCsI BOZMOXKHOCTb PacIpOCTPAHEHHs
TpEIINH, TaK Kak rpaduT uMeeT GopMy cdepsl, U TaKOH YyTyH HMeeT 3HAUHTENbHO 6oJiee BBICOKYIO
IPOYHOCTH IPH PACTSHKEHUU U U3rH0eE, YeM Cepbli UyTyH.

KoBkuii 4yryH ¢ koMnakTHo# (opMoil rpaduTa 3aHHMaeT MPOMENKYTOUHOE IOJIOKEHUE I10
MPOYHOCTU MEXKJY CEPBIM U BBICOKOIIPOUHBIM UYT'YHOM.
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a) cephIi 0) BEICOKOTIPOYHBIH B) KOBKHI

Pucynox 1.1 CTpyKTypa 4yryHa.

1.1.4  Ceoiicmesa yyeyna ¢ waposuoHoi popmoii epaguma

brnaromaps mapoBuaHOH Gopme rpadura Beicokonpounsi uyryH (BUILIY) o6manaer kom-
IUIEKCOM BBICOKHUX MEXaHHYECKHX CBOMCTB:

- BPEMEHHOE COIPOTHBIICHHUE;

- yaapHas BSI3KOCTb;

- mpeJes TeKy4ecTH;

- OTHOCUTEJILHOE YJUIMHEHHE.

Bnaronapst Beicokomy cozeprkanuio yriaepona BUILD obnamaer BceMu TpaUIMOHHBIMH Ka-
4eCTBAaMHU YyTyHOB:

- BBICOKOH IIPOYHOCTBIO Ha CXKATHE;

- BBICOKOH yCTaJIOCTHOM MPOYHOCTBIO;

- XOPOLINMH JIUTCHHBIMH CBOWCTBAMH;

- U3HOCOCTOMKOCTBIO;

- MOJI1AeTCS MEXaHUMIECKOW 00paboTKe.

1.2 IIpouzBoacTBo TpYO U hacoOHHBIX YacTeH

000 «JITK «CBoOOHBII COKOI» MIPOU3BOAUT TPYObI U (PACOHHBIE YACTH U3 BHICOKOIIPOUHO-
TO 4yTyHA ¢ MIapOBHAHOH (opMoii rpadura B coorBercTBuM ¢ TpedoBanmsamu 'OCT ISO 2531, EN
545, EN 598 u ISO 2531. Mexanuueckue cBoiicTBa MeTajuia TpyO M (hacOHHBIX YacTeil ykazaHbI B
tabmuue 1.1:

Tabnuna 1.1 Mexanun4deckue cBoiicTBa TpyO 1 (hacOHHBIX HacTeil.

HaumeHoBaHue moka3aresst Bua npoxykiun 3HaueHune
Bpewennoe conporusaenie Tpy6s1 / DacoHHBIE YacTH 420/420
paspsiBy, MlIla, He MeHee
YCIIOBHEIA NI TEKYdCCTH, TpyObt / ®acoHHBIC YaCTH 270%/300
MIla, He MeHee

9 kk

OrmocutensHoe yamHeHRE, %, Tpy6s1 / DacoHHBIE YacTH 10 /5
HE MeHee
Teepnocrs, HB, Tpy6s1 / ®acoHHBIE YacTH 230/250
He Oosiee
* - 270 MlIla npu yanuaenuu ot 12% u Boie; 300 MIla npu yanuaenuun no 12%
** - 7% nns TpyO ¢ pacu€THOI MUHMMAIBLHOM TONIMHON cTeHKH 10 MM U1 BbIlIe
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TexHOOT s U3TOTOBJICHHS TPYO M3 BBICOKOIPOYHOI0 4yryHa ¢ IapoBHIHON (opmoii rpa-
¢uTa npencrasieHa Ha pucyHke 1.2.

IlnaBuibHOE Jlurteiinoe Tpoxoxnas Tpy6ooraeinka
oT/elIeHne oT/e/IeHne neyn

VYeraHoBKa HaHeCeHHs! VeTaHOBKA HAHECEHHS! VeTanoBKa
BHELIHHX 3aIIHTHBIX BHYTPEHHEro 1IeMEeHTHO- OLMHKOBAHMS
TOKPBITHH necYaHoro NOKpPLITHA

Yuacrok Cku1aj1 roToBO¥t
MAKEeTUPOBAHUA NPOAYKIHH
Pucynoxk 1.2 Texuonorus u3rotonenus Tpyo u3 BUILT .

1.2.1  IInasunvnoe omoenenue

[MnaBunpHOE oTAENeHHE 00OPYIOBAHO MHAYKIMOHHBIMH MEYaMH, B KOTOPBIX MPOM3BOJUTCS
paciuiaBieHue TBEpAOH IHMXThI (YyLMIKOBBIH YyTryH, CTaIbHOU JIOM, BO3BPAT COOCTBEHHOIO MPOU3-
BoOJICcTBa). Bo3MoxkeH BapuaHT paboThl MHIYKIMOHHBIX Meveil Ha )KMIKOM JIOMEHHOM 4yryHe. Pac-
UIABJICHHBIH YyTYH MMOJBEPraeTcsl BHEMEUHO# 00paboTKe AeCynbhypUPYIONMMEI peareHTaMu ¢ Iie-
nbr0 yaaneHus cepsl (10 0,015%). 3aTem B MHAYKIMOHHBIX NeYaxX MPOU3BOAUTCS HArpeB U JOBOAKA
JKUJIKOTO YyryHA JIO0 33JJaHHOT0 XHMMHYECKOro cocTaBa. [I0AroTOBICHHBIH TakuM 00pa3oM 4yryH
nepeaeTcsi B MUKCep, I7ie IPOUCXOIHUT €ro HaKOIJICHHE, YCPEHEHUE 10 XUMHUYECKOMY COCTaBy U
neperpes 1o remneparypst 1500-1520 °C.

[oAroTOBNCHHBINH B MHKCEPE METAILT Pa3IMBACTCS B MEPEIATOYHBIC KOBIIH, B3BEIIHBACTCS
nepeaeTcs Ha MOCT MOIU(UIIMPOBaHHUSI.

MoauduiupoBanue MpOU3BOIUTCS Ha TpaiibarmapaTe MarHuiicojepiKalieidl MOpPOIIKOBON
MIPOBOJIOKOH € IEJBIO MOMyYeHHUs! IapoBUAHOI hopmbl Tpadura. Jlanee KoBuI mepemaeTcs AIst pas-
JIMBKY HA LEHTPOOCKHBIX MAIIFHAX.
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1.2.2 Jlumetinoe omoenenue

JlureitHoe oTneneHne 000pyI0BaHO LIEHTPOOEKHBIMU MamnHaMu GupM «Pont-a-Mousson» 1
«Wantong». B nporecce omiuBku TpyO Ha HEHTPOOESKHBIX MAIIMHAX HPOM3BOIUTCS BTOPHYHOE
rpaduTH3npyroiiee MoaU(UIMPOBaHHE MOPOIMIKOM (EPPOCUIUIMS, KOTOPBIA MOAAETCS B CTPYIO
MeraJuia.

Jnst hopmupoBaHusi pacTpyOHO# 4acTH TPYO HPUMEHSIOTCS IEeCYaHO-CMOJISHbBIE CTEpIKHHU,
KOTOpBIE€ H3rOTAaBIMBAIOTCS B CTEP)KHEBOM OT/EICHUM Ha cTep)kHeBbIX aBromarax LFB100 u
LFBS50 ¢upmer «Laempe» no cold-box-amin-npoueccy.

1.2.3  Tepmuueckoe omoenenue

OtrnuTble TpyObI MOCTYNAIOT B KOHBEHEPHYIO MeYb MPOXOAHOTO THIA AJIS TEPMOOOPaOOTKH.
IMocne npoxoxaeHus: yepes nedb TPyObl UMEIOT CTPYKTYPY BBICOKOIPOYHOIO YyryHa C LIApOBHJ-
HBIM TpaduTOM, 00ECHCUMBAIOIIYIO MOJyYCHHE MEXaHHYECKHX CBOMCTB uyryHa cornacao ['OCT
ISO 2531, EN 545, EN 598 u ISO 2531.

1.2.4  Omoenenue mpyboomoenxku

IMocne TepMooOpabOTKH, HA BBIXOJE U3 Iedu TpyOsl moasepraoTcs 100%-HOoMy BH3yalIbHO-
MY M MHCTPYMEHTAILHOMY KOHTPOJIIO, & TAK)K€ KOHTPOJIIO IUIACTHYHOCTH METaJLIA.

ITocne nepBUYHOrO KOHTPOJISt TPYOBI MOCTYNAIOT HA JIMHUM 00pabOTKU M KOHTPOJIS, I'ZE MPO-
W3BOAUTCS UX COPTHPOBKA IO JUaMeTpaM, 3auiCTKa, HUTH(OBKA pacTpyOHOIl YacTH M TJIAJKOro
KOHIIa, a Takxke 100%-Hoe ruapaBIndecKoe UCTIBITaHKE.

Ha BbIxoze ¢ nuHHMI 00paOOTKH NPOM3BOJAMUTCS OKOHYATENIBHBIH KOHTPOJIb FE€OMETPUH pac-
Tpyba, YUCTOTHI HApPY)KHOH W BHYTPEHHEH IMOBEPXHOCTU TPYD, HApY)KHOTO IMaMETpa IJIaaKoro
KOHIIa 110CJIe MUTM(OBKH HIIN OTPE3KH U KauecTBO (acku.

Ot KaxI0# napTuu TpyO, OTIUTHIX B TEUCHUE CMEHBI U NPHHATHIX KoHTponepamu OTK, ot-
Oupatorcst 00pasibl TPYO KaKA0ro JHaMeTpa Juls MPOBEPKH MHKPOCTPYKTYPBI M MEXaHHUYECKHX
XapaKTEePUCTHK.

Iocne nony4eHus: pe3yabTaToOB UCIBITAHUN APTUS TPYO CUMTAETCS OKOHYATEIBHO IPUHATOMH
OTK u HampaBisieTcs: Ha y9aCTKH HAaHECEHUS! HAPYKHOTO ¥ BHYTPEHHET O 3aIUTHBIX TOKPBITHH.

1.2.5 Yuacmox nanecenus yunkoeozo nokpvimus

IluakOoBaHME TPYO MPOM3BOAMTCS HA YCTAHOBKAX IIMHKOBAHMS Ta30TEPMHYECKUM METOJOM
cornacHo ISO 8179-1.

JIiisi HaHeceHHs IUHKOBOTO TOKPBITHSI HCIOJIB3YeTCs IUHKOBAsl IMIPOBOJIOKA C COZEpIKaHUEM
nuHKa He MeHee 99,0% wiu IUHK - aTIOMUHHEBasi IPOBOJIOKA, cocrosmas u3 85% nuHka u 15%
ATFOMHHUSL.

TIpvHIMI TEPMUYECKOTO HAINBLICHUS UHKA COCTOMUT B PACIUIaBE I[MHKOBOI MPOBOJIOKH IO/
BO3/ICHICTBHEM 3JIEKTPUYECKON YT M IOCIEIYIOIIUM paclpeelICHUeM Kallellb pacIUIaBICHHOTO
LMHKA Ha TIOBEPXHOCTH BpallIaloIeiics TpyObl CTPyEil CKaTOro BO3ayxa.

1.2.6  Yuacmox namecenus: yemeHmHo-nec4ano2o NOKpbImus

Jnst HaHeceHus neMeHTHo-niecuanoro nokpsitus (LITIT) ucHonb3yroTest IeCOK KBapLEBbIil 1
HNOPTJIAHALEMEHT (WIN TTHHO3EMUCTBII IEMEHT IS KaHAJIM3aIlMOHHBIX TPYO).

JIiist 3amuThl BHYTPEHHEH MOBEpXHOCTH TPYO, B cooTrBeTcTBHU ¢ ISO 4179, npenycMoTpeHsl
aBTOMATHYECKUE JIMHUH, COCTOSIIME M3 POTALMOHHBIX MaummH st HaneceHus: L{III1 u arperatoB
uckyccrBeHHoro teepaeHus (AUT) mis yckopenHo# TepmoBiakHOCTHON 00pabotku (TBO) cse-
YKEHAHECEHHOTO MOKPBITHS.

TpenBapuTenbHO B pacTpy0 U IIaAKUi KOHEI TPYO yCTaHABIMBAIOTCS OIPaHHYHUTEIbHbIC 3a-
riyike (Uit obecnedenust Heooxoaumoro ciost LTI o Topiiam TpyOst), 3aTeM TpyObI MOCTYHAOT
Ha pOTallMOHHBIC MAIIIUHBI.

TIpUroToBICHHBIN EMEHTHO-IIECYaHbI PACTBOP MOAAETCS ¢ MOMOIIBIO IIHEKOBOTO HACOCA B
TpyOBbl, TAE NPU BPAIEHUH TPYO paBHOMEPHO PACIIPEIENSETCS U yIUIOTHSAETCSL.
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Tlocne nanecenust L{ITIT TpyObI nepenaroTcsi Ha TEPMOBIIAXKHOCTHYHO 00paboTky B AUT, rae
MIPOUCXOMUT HAOOP NMPOYHOCTH IOKPBITUS MPH BIAXKHOCTH Bo3ayxa Onmuskoil k 100%. TpyOsl ¢
LIITIT 13 ruHO3EMHUCTOTO [IEMEHTa TEPMOBIAXHOCTHOI 00pab0TKe HE MOABEPTatOTCsL.

Ilo cneuunanpHOMy TpeboBanuto [Totpedurens nosepx LITIIT MoxkeT HAHOCUTBCS CIIOM U305~
I[MOHHOT'O TTOKPBITHS Ha OCHOBE SMOKCUIHON CMOJIBL.

1.2.7  Yuacmox nanecenus napysicnHo2o 3aeepuiaiouie2o noKpoulmusl.

Tpy6s1, npomenmme TBO, moctynaroT Ha y4acTOK HaHECEHMs HApPYXKHOT'O 3aBEPIIAIOLICTO
TOKPBITHS, KOTOpO€e pou3BoauTcs cornacHo ISO 8179-1.

B kauecTBe 3aBepLIAIONIETO CII0sI UCTIONB3YETCS U30JIALMOHHOE MOKPBITHE: KPacka Ha OCHOBE
CHHTETHYECKON CMOJIBI WJIM 3IIOKCHIHAS Kpacka. Ilepes] HaHeCEHnEeM JTaKOKPacOYHOTO MaTepHana
TpyOBI IPEIBAPUTEITBLHO MTOAOTPEBAIOTCS 10 HEOOXOAUMOI TeMITepaTyphlI.

HaneceHne MOKpBITHS MPOW3BOJUTCS HAa JBYXIIO3HMIMOHHBIX YCTAHOBKaX METOJOM 0e3BO3-
JIITHOTO PACTIbIJICHUS OKPBITHS HA BpaIaloLIyIocs TPyOy.

Tlocne HaHeceHUs HOKPBITUS TPYObI HOCTYHAIOT B CYLIMIIBHYIO KaMepy, Tie TIPOM3BOJUTCS HX
CylIKa IOJOTPETHIM BO3AYXOM. 3aTeM Ha BHYTPCHHIOIO IOBEPXHOCTh PAacTpyda HAHOCHTCS CIIOH
3aIIUTHOTO OKPBITHUSI.

CpenHsisi TONILIUHA HAPYKHOTO 3aBEPUIAIONIETO MOKPBITHS cOCTaBiseT He MeHee 70 MKM, CO-
rinacHo ISO 8179-1.

1.2.8  Ilpuémra comosoii npooykyuu
Ha tpy0OsI ¢ BHyTpeHHNUM U BHEIIHUM TOKpbITUsiMU HaHocuTest JIOTOTUII npeanpusitus u3roro-
BUTEISI U MAPKUPOBOYHBIE PUCKH JUTsl cOOpKH TpyOomnpoozaa. ['otossie TpyOs! npuaumatotest OTK.
Tpy6sr DN80-300 MM yBs3biBatoTcs B makeTsl, TpyOsl DN 400 MM 1 BbILIE OTTpY»KaroTcst 6€3 make-
TOB (HaBanoM). Bce TpyOBI OTIPABIISIFOTCS Ha CKJIa]] TOTOBOM MPOAYKIKH uist OTrpy3ku [loTpedu-
TEJO.

1.2.9  Ilpouzeoocmeo aconnwix uacmeii

TIpousBoactBo aconnsix vacreit u3 UL uaer mo Tomy ke mpuHIHMITY, 9TO U TpyO (moAro-
TOBKA METAJUIa, JIUTHE, TOBOJKA ¥ HAHECCHUE 3AIUTHBIX MIOKPBITHIT), 38 HCKIIIOYEHHEM TEPMOOOpa-
0OTKH, KOTOpasi B 9TOM Cllydae He Tpedyercs.

13 Mukcepa mertait pa3nuBaeTcs B 0apabaHHbIC KOBIIH, TI€ MPOU3BOAUTCS MOIU(UIIPOBa-
HHE KOMIUIEKCHBIMU MOAN(HUKATOPAMHE IS TIOJyYeHHUs! IapoBHAHON Gopmbl rpaduTa. Jlanee KOBII
nepeqaéresl Ha CTeH/T JINTEHHOTr0 KOHBelepa IS pa3iMBKU METaJlla YaHUKOBBIMH KOBIIAMH B JIH-
Teitabie (opmbl. JluTeitHbie GOpMBI M3TOTABIMBAIOT U3 XOJOIHO-TBEPACIOIINX CMECEH MO O-CeT
npoueccy. s ¢opmupoBaHus pacTpyOHONH dacTH (DaCOHHBIX dYacTeil NMPUMEHSIOTCS IECYaHO-
CMOJISIHBIC CTEP)KHH, KOTOPbIE M3rOTaBIMBAIOTCS B CTEP)KHEBOM OTACICHUH HA CTPEKHEBBIX aBTO-
matax LFB100 u LFB50 ¢upmsr «Laempe» mo cold-box-amin-niporieccy. OTiinBka (hacOHHBIX 4a-
CTeil MPOM3BOJMUTCS METOIOM JIMThs B CyXHe CaMOTBepAeroliue recyanbie popmbl. ['0TOBBIE OT-
JIMBKH TIOCTYIAIOT B OT/ENICHHE 00PYOKH JIMThsI, TA€ OTACISIOTCS JIUTHUKHU, TPOU3BOAUTCS 3aTOUKA
OTJIMBOK a0pa3MBHBIM WHCTPYMEHTOM M OYHCTKAa B IpobemErHOM Oapabane. Ilocne mepBHYHOrO
KOHTPOJISI OTJIMBKH MPOXOJSIT THEBMATHYECKOE HIIM THAPABIHYECKOE HUCIBITAHUE, IPOXOSIT MeXa-
HHYECKYI0 00pabOTKy Ha METAUIOPEKYLIMX CTaHKaX M HAIPaBISIOTCS Ha YYacTOK HAHECEHUS
HApY’>KHOTO M BHYTPEHHETO 3aILUTHOTO MOKPHITHs. HaHneceHne 3aiuTHOro BHyTPEHHEro IEeMEHTHO-
[ECYaHOT0 MTOKPHITHS U BHEIIHETO 3aBEPLIAIOIIETO CII0SI IPOU3BOAUTCS Bpy4HYI0. ['0TOBBIE pacoH-
uble yactu npuaumaetr OTK u onpasnisier Ha ckiiaJ roTOBOW NPOayKIuu [uist oTrpy3ku [loTpebure-
JI10.

1.3 3aBoacKue HCIBITAHUSA

Kaxnas TpyOa u dacoHHas yacTh MOJBEPraeTCsl 3aBOJCKOMY THIPABIMYECKOMY HCIBITAHHUIO
BHYTPEHHUM [aBJICHHEM B COOTBETCTBHH C TPEOOBaHUSAMH MeEKAyHaponaHbix cranaaptoB ['OCT
ISO 2531, EN 545, EN 598 u ISO 2531.
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Ienb TaHHOTO MCHBITAHUS — IPOBEPKA TEPMETUYHOCTH TPYO M PaCOHHBIX YacTei.
Vctibitanns Tpy® IpOBOJST T'HAPABIMYECKAM JaBJICHUEM HE MEHEE:

- 5 MIla (50,0 KI‘C/CMZ) st DN 80 - 300 mmM;

- 4 MIa (40,0 xre/em®) st DN 350 - 600 Mu;

- 3,2 MIa (32,0 krc/em®) s DN 700 - 1000 v

HWcnbrtanus hacoHHBIX 4aCTEH MPOBOASAT THIAPABINIECCKUM JaBICHHEM HE MEHEe:
-2,5 MIla (25,0 KFC/CMZ) st DN 80 - 300 mwm;

- 1,6 MITa (16,0 krc/em®) s DN 350 - 600 mm;

- 1,0 MITa (10,0 krc/em®) ast DN 700 - 1000 .

14 Kontpous kauecTBa

Cucrema KOHTPOJISL U yIpaBieHus: kauecTBoM, co3nanHas Ha OO0 «JITK «CBoboxuslii co-
KOJ», MPEICTaBIIeT co00H KOMIUIEKCHBIH IIpOIEcC, OXBATHIBAIONIMII Bce 3BEHbS HMPOHM3BOACTBA,
Ha4uHAas C IPUTOTOBJICHHS METaJIa U 110 TOTOBON MPOIYKIIUH.

Korpa OynyT npoiiieHsl Bce 3BEHbs IPOM3BOICTBEHHOTO TIPOLIECCA U BCE ATAIlbl KOHTPOJIS,
M3rOTOBJICHHAS MPOAYKIHNS ODKHA 0TBedyarsh TpeboBanusim cranmaaproB [OCT ISO 2531, ISO
2531, EN 545, EN 598, ISO 8179-1, ISO 4179.

1.4.1  Koumponb ucxooHvlx Mamepuaios

TIpu xak10ii HOCTaBKE OCHOBHBIX MaTEPHUaJIOB POU3BOJUTCS KOHTPOJIb Ka4eCTBa:

- (heppoCIIIIaBOB U IONOTHUTEIBHBIX IPUCATIOK;

- IeCKa JJIs U3TOTOBJICHHS CTEPIKHEH M BHYTPEHHETO IEMEHTHOTO TTOKPBITHS;

- LEMEHTA JUIs BHYTPEHHETO OKPBITHS;

- TAKOKPACOYHBIX MaTEPUAJIOB /IS BHEITHETO 3aIUTHOTO OKPHITHUSI.

KOoHTpOITI0 MOUIEKHT TAKOKe PsiJi BCHOMOTaTeNIbHBIX MaTePHUAIOB, HE BXOIIUX HANPAMYIO B
cocrtaB TpyO U (hacoHHBIX yacTell. HeoOXxonuMble HCIBITAHNS HA3HAYAIOTCS B 3aBUCUMOCTH OT Ka-
YeCTBa U PEryJSIPHOCTH ITOCTABOK.

Koumponw 6 npoyecce npouszsoocmea

B npomecce mpon3BoACTBA MOATICKUT KOHTPOIIIO:

- XUMHUYECKHU COCTaB )KUJIKUX TOMEHHBIX YyT'yHOB;

- cofiepIKaHue Cephl B UyryHe JI0 U IociIe Aecyabdyparuy;

- XHMHYECKHUil COCTaB 4yryHa, HOArOTOBICHHOTO B MHIYKIIMOHHBIX e4ax;

- XHMHYECKHUI1 COCTaB YyryHa B MUKCEPE;

- TEeMIIepaTypa YyryHa, BbIaBaeMOTr0 U3 MUKCEpa;

- COZIep)KaHUe Cephbl M MarHus B YyryHe 1ocjie MOAUGHIMPOBAHHS MAarHUEM (Ka)KIbIH KOBIII);

- CTeTIeHb OTOENEHHOCTH YyryHa (KJIMHOBas IPo0a) mociie MOTU(GUIIPOBAHHS MarHUEM
(Ka>K bl KOBII);

- BEC K&XI0W OTIUTOM TPYOBHI,

- BHEIIHHUH BH/J (BU3YaJIbHO) OTJIUTHIX TPYO.

1.4.2  Kommpons omnumoeix mpy6

TpyOsl, nmpourenmue TepMmoodpadoTky, momiexat 100%-HoMy KOHTPOJITIO Ha:
- INTAaCTHYHOCTH METaJlIa (TyKTHIBHOCTB);

- OTCYTCTBHUE BHEIIHUX JIe(PEKTOB;

- COOTBETCTBHE HAPY>KHOTO IMaMeTpa yCTaHOBJICHHBIM JIOIycKaM (min, max);
- COOTBETCTBHE TONIIUHBI CTEHKH yCTaHOBJIEHHBIM JIOITyCKaM;

- COOTBETCTBHE Pa3MepOB pacTpyOa yCTaHOBJICHHBIM JOIyCKaM;

- COOTBETCTBHE BECA YCTAHOBJICHHBIM J0IMYCKaM;

- TepPMETHYHOCTb (TUIPOYCIIBITAHNUS).
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Taxxke NpPOBOAATCA HCIBITAHMS MEXAHMYECKHX XapaKTEPUCTHMK M HCCIIEIOBAHUS MHKPO-
CTPYKTYpBI 00pa3LoB TpyO, OTIIUTBIX B OJJHON NMapTUH.

1.4.3  Koumponwv 3auyumubix noKpeimuil

[{MHKOBOE MOKPHITHE

KonTposnio nomiexur:

- TOJIIIMHA HAHECEHHOT0 Ha TPYOy CJI0sI METAIIIMYECKOrO [IUHKA,
- BHEIIIHUHA BUJ U CIUIOIIHOCTB MOKPBITHS.

LleMEHTHO-IIECYAHOE TIOKPLITHE

KOHTpOITIO MOAIeKHUT:

- CBEXKENPHUIOTOBJIEHHBIN IEMEHTHBIN PACTBODP HA COOTHOLIEHHE MECOK/IIEMEHT, BO-
J1a/IEMEeHT;

- TOJIIIMHA CBEKEHAHECEHHOTO, a TAKKe 3aTBEPACBILIETO MOKPBITHS;

- BHEIIIHHUH BUJI TIOKPBITHSL.

3aBepIarlIiee JaK0BOE MOKPBITHE
KonTpomto noiexur:

- YUCTOTA TPYO Mepesi HAHECEHHEM JIaKa;

- TeMIiepaTypa Tpy0 mepes HaHeCeHUEM JIaKa;
- TeMIepaTypa B CYIIMIbHON KaMepe;,

- BHe[IJHl/Il‘/'I BHI U CIUIOIIHOCTH l'lOKprTI/Iﬂ;

- TOJIIIMHA TTOKPBITHS.

1.4.4  Kommponv neped omnpagxoii npooykyuu

KoHTpOIIB POM3BOANTCS Ha CKIIaJie TIepe ] OTIIPABKOM ISl IPOBEPKU OTCYTCTBHUS TIOBPEK/IE-
HHH, KOTOPBIC MOTJIM ObI TIOSBUTHCS BO BPEMsI CKIIJICKHX ONepaluii ([afgeHue, CUIIbHBIC Yaaphl 1
T.JL.).

O6s13aTeIbHOMY KOHTPOITIO TTOIICKAT MaKeThl TPYO (IIPaBUIIBHOCTH COOPKH, KAYECTBO 3aTSIK-
KM O0BSI3KH, TabapUTHBIC pa3Mephl, BEC).

1.5  Cepruduxanus

IIponyxuns u Cucrema MenemxmenTa kauectBa OO0 «JITK «CBoOOIHEINA COKOI» COOTBET-
CTBYIOT TPEOOBaHUSIM MEXTyHAPOIHBIX U POCCHUICKUX CTaHIAPTOB:

Cneunduxanus Cranpapr
TpyOst I'OCT ISO 2531, EN 545,
EN 598, ISO 2531
DacoHHbBIE YaCTH TI'OCT ISO 2531, TOCT 5525,
EN 545, 1SO 2531
BrenrHee nokpeITHE IUHKOM U OTAEIOYHBIM CI0EM EN 545, ISO 8179-1
BHyTpeHHee 11eMeHTHO-TIeCYaHOE TIOKPBITHE EN 545, ISO 4179, BS 6920
CucreMbl MeHeDKMeHTa kauecTBa. TpeOoBaHuUs ISO 9001:2015

CHCTEMBI 9KOJIOTHYECKOT0 MEHEKMEHTa. TpeboBaHus 1
A P ISO 14001:2015
PYKOBOJICTBO 110 IPUMEHEHHIO
CI/ICTCMH MEHCP)KMCHTA OXPaHbI 3I0POBbS 1 6630HaCHO—
A DAHEI 310P 1SO 45001:2018
ctu Tpyaa. TpeboBaHUS U PEKOMEHJALUH 10 IPUMEHEHHIO
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w CEFTHOHKAT COOTEBETCTBMS
» o

TpyOb! uyryHHble HarlopHble BeIcoKorpounbie DN80-1000 mm ¢
HapY>KHBIMH 3aI[UTHBIMH ¥ BHYTPEHHUM [IEMEHTHO-IIECYAHBIM
MOKPBITHAMHU (MM 0€3 HUX) C pacTpyOHBIMU COSANHEHUIMU
«TYTON», «TYTON-SIT», «RJ», «RIS» u danuesM coenn-
HeHueM, usrorabnuBaemMbie mo TY 24.51.20-037-90910065-
2021, npouuy IpoBEpKy Ha COOTBETCTBUE B CUCTEME cepTH(HU-
karuu ['OCT P.

Cpok aeiictBust - 10 16 urons 2026 .

@- CEPTHOWKAT COOTBETCTBMA
¥

YacTH COeIMHUTENbHBIE JIUTHIE U3 BBICOKOIPOUHOIO YyryHa C
HapyXXHBIMH 3alllUTHBIMH M BHYTPEHHHM II€MEHTHO-NECUaHBIM
MOKPBITHAMHM (MM 0€3 HHUX) € PacTpyOHBIMHM COEIMHEHUSIMHU
«TYTON», « TYTON-SIT», «RJ», «RJS» n ¢nanuesbM coenu-
HEHHEM sl HamopHbeIX TpyOompoBogoB DN80-1000 MM, usro-
taBauBaemble 1o TY 24.51.30-035-90910065-2021, mnpormwm
IIPOBEPKY Ha cooTBeTcTBUE B cructeMe cepruduxanuu 'OCT P.

Cpok aeiictBust - 1o 16 urons 2026 .

am
Cartificazione di Prodotto
Provuct Coneason

CepTudukar y10cToBepseT, 4TO TPyObl, PaCOHHBIC YaCTH U MPH-
CHOCOOJICHHUS U3 BBICOKOIIPOYHOT'0 YyT'yHa C MIAPOBHUIHBIM I'pa-
¢urom coequuenusmu TYTON, TYTON-SIT, RJ u RJS 6bun
MIPOBEPEHBI HA COOTBETCTBHE MOJIOKEHHUSIM MEXTYyHAPOIHBIX
crannaptoB EN 545-2010, ISO 2531-2009 v monTBEpkKAAET, YTO
MPOJYKUKS yOBIETBOPSIET TPEOOBAHUSAM 3THX CTaHIaPTOB.
[Ipunosxenue - onrcanne MpoAyKIKH, Ha KOTOPYIO BBIIAH cep-
TU(UKAT:

- DN80-1000 MM coenunenuns TYTON, RJ u RIS

- DN80-400 mMm coequnenuss TYTON-SIT

- ymnotHuTensHoe pesuHoBoe koiblo TYTON no EN 681-1 st
IMHTHEBOTO XO3AHUCTBEHHOIO BOJIOCHAOKEHHS U KaHATU3AI[HH

- BHEIIIHHE TOKPBITHS C METAJUTMYECKUM IIMHKOM M [IMHK-aJIF0-
MHUHHEM + 3aBepIaroniee Hapy>KHOE OTEII0YHOE TIOKPBITHE 1O
1SO 8179-1

- BHyTpEeHHee LieMeHTHO-lecyanoe nokpsitre no ISO 4179, EN
545

- KJIacChI 10 JaBieHuto 1 coenunenus TY TON — C40, C50,
C64, C100 (DN80-300 mm), C30, C40, C50 (DN350-600 mm),
C25, C30 (DN700-1000 mm)

- K1accel mo gaBiieHuto st coenuuerns TY TON-SIT —

C100 (DN80-100 mm), C64 (DN125-200 mm), C50 (DN250-400
MM)

- KJIacChI 110 JaBiieHuIo s coenuHenuii RJ u RJS — C40, C50,
C64, C100 (DN80-250 mm), C30, C40, C50 (DN300-500 mm),
C25, C30, C40 (DN600-1000 mm)




000 «JITK «CBOOOHBIN COKOI»

Pexomennarnuu no ucnons3oBanuto Tpy6 u3z BUILT (pexakuus Ne 5)

ctp. 11 u3 148

am

Cartificasiane i Procotss

Ceprudukat yaocrosepsieT, uTo TpyOs! kiacca K9, dpaconnsie
yactu kiaaccoB K12, K14 u npucrnoco6ieHust u3 BBICOKOPOYHO-
ro 4yryHa ¢ IapoBHAHbIM rpadurom coequnenreM TYTON, a
TaK)Ke METO/BI UX KOHTPOJIS OBLIM IPOBEPEHBI HA COOTBETCTBUE
TIOJIOKEHHSIM MEXIyHAapOAHBIX cTaHAapToB EN 545-2007, ISO
2531-1998 v moaTBEpIKAALT, YTO MPOIYKLHUS YIAOBICTBOPSIET
TpeOOBaHUAM ITUX CTAHIAPTOB.

CepTudukar y1ocToBepseT, 9TO TPYObI U3 BHICOKOIIPOYHOTO HY-
ryHa ¢ mapoBuaHbM rpadurtom coequnennsimu TYTON, TY-
TON-SIT, RJ u RJS Obu11 npoBepeHbl Ha COOTBETCTBUE MOJIO-
KEHHAM MeXIyHapoJHoro crangapra EN 598-2009 u noarsep-
JKIIAeT, YTO NPOAYKIHS YAOBIETBOPSET TPEOOBAHHUSIM STHX CTaH-
JapTOB.

[Ipunoxxenne - ommcaHue NPOAYKIMHU, HAa KOTOPYIO BBIIAH cep-
TuUKAT:

- DN80-1000 MM coemunenust TYTON, RJ u RJS

- DN80-400 mMm coequnennss TY TON-SIT

- ytotHuTensHoe pe3nHoBoe kKoabio TYTON mo EN 681-1 mmst
MUTHEBOTO XO3IHCTBEHHOI'0 BOJJOCHA0KEHUS U KaHAIN3AIUU

- BHEIIHHE MOKPBITHS C METAJIMYECKUM [IUHKOM U [[HHK-
NIOMUHKEM + 3aBepLIAloIee HapY)KHOE OTAEN0YHOE OKPBITHE
o ISO 8179-1

- BHyTpEHHee IIEMEHTHO-IecuaHoe Mnokpbitue 1no ISO 4179, EN
598

- KJ1acchl 110 gaBiieHuro ajs coequuaeHust TYTON —

DN80-1000 mm B cootBeTcTBHU ¢ EN598

- Kjacchl 1Mo gasiaeHuro mis coeaudenuss TYTON-SIT —

C100 (DN80-100 mm), C64 (DN125-200 mm),

C50 (DN250-400 mm) B cootBetcTBHM ¢ EN545

- KJIacChI 110 JAaBJIEHUIO Mg coeaunennii RJ u RJS

- DN80-250 MM B coorBerctBur ¢ EN598, DN300-1000 mm C50,
C40, C30 B cootBercTBHU ¢ EN545

CepTudukar Ha HCHOIB30BaHUE MaTepualla B IMUTHEBOM BOJO-
CHa0XCHUH

Ceptudukar yJqoOCTOBEpsieT, YTO BHYTPEHHEE IIEMEHTHO-
MecyaHoe MOKPhITHE TPyO W (UTHHTOB M3 BBHICOKOINPOYHOTO Y-
ryHa C UIAPOBHUIHBIM rpapUTOM MPHUTOIHO Il KOHTAKTa C MHUTh-
€BOW BOJIOM, IpeTHA3HAYEHHOM JUIsl OBITOBBIX LIEJICH, U COOTBET-
CTBYeT TpeOOBaHUAM cTanaapta BS 6920-1:2000.
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== ()
006 itk oo 150 9001:2015 «Cuctembl MCHEIPKMEHTa KadecTBa. TpedoBa-
HUSD»

Ob6nacts ceprudukannu: PazpadoTka M mpou3BoACTBO TPYO, da-
COHHBIX YacTell U aCOHHOTO JIUThS U3 BEICOKOIIPOYHOTO YyryHa
C IIAPOBUAHBIM rpauTOM

Cpox neiictBust — 10 19 mas 2025 r.

150 14001:2015 «CucTeMBbl 3KOJIOTHYECKOT0 MEHEDKMEHTA.
TpeboBaHus 1 PyKOBOJCTBO IO IIPUMEHEHHIO

Oonactb ceprudukanuu: Pazpadorka u nponsBoiacTso Tpyo, ha-
COHHBIX YacTell ¥ JaCOHHOTO JIUThS U3 BHICOKOIIPOYHOTO UyryHa
C IIAPOBUAHBIM rpaduTOM

Cpok aeiictBust — 10 19 mas 2025 r.

1SO 45001:2018 «CucreMbl MEHEKMEHTA OXPaHbI 3710POBbS U
6e3onacHocTH TpyAa. TpeOoBaHuUs 1 PEKOMEHAAIMH 110 TPUMe-
HEHHIO»

Obunacts ceprudukanyn: PazpaboTka u IPoU3BOACTBO TPYO, da-
COHHBIX YacTeil # (aCOHHOTO JIUThS U3 BBICOKOIIPOYHOTO IyI'yHA
C LIAPOBUAHBIM IPapUTOM

Cpox neiictBus — 10 19 mas 2025 r.

Iponyxuus npeanpusTus (TpyObl, (acOHHBIE YACTU), YILIOTHUTEIbHBIE KOJIbLIA, HAXOMSIIIHE-
¢S B IIOCTOSHHOM KOHTAKTe C ITHTHEBOW BOJOH, NMPOILIN 00A3aTeIbHbIE SKCIEPTH3BI HA COOTBET-
cTBUe ENMHBIM CaHMTapHO-2IHAEMHOIOTHYECKMM H I'MTHEHUYECKMM TPEOOBAaHUAM M Pa3peIICHBI
JUISL UCTIOJIb30BAHMUS B BOJOHAIIOPHBIX CUCTEMAX XO3sIHCTBEHHO-ITUTHEBOTO HA3HAUECHHS.
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2 Homenkaarypa npogykuun

2.1 Buanl coennHeHuii

000 «JITK «CBoboansIit cokom» mnpemiaraet [lorpedurento TpyOsl U pacoHHBIE YacTH U3
BUIIT ¢ pa3nu4HbIMU BUJAMU COEIMHEHUI:

e Pactpyonoe «TYTON» c ycnoBubiM guamerpom 80 — 1000 mm (cm. puc. 2.1, 2.2,
T1a061.2.2);

o pactpyonoe «TYTON-SIT» ¢ ycnoBHbiM guamerpom 80 — 600 mm (cm. puc. 2.1, 2.2,
Ta61.2.2);

o pactpybnoe «RJ» ¢ ycnoBHbM auamerpom 80 — 500 mm (cM. puc. 2.5, 2.6, tabu. 2.5);

e pactpy6noe «RJS» ¢ ycnosabM anamerpom 600 — 1000 MM (cMm. puc.2.9, 2.10, tabi. 2.8);

o (nanmesoe ¢ ycinoHeM quamerpoM 80 — 1000 mm (em. puc. 2.12, 2.13, T1a61.2.10). Xapak-
TEPUCTUKM COEIMHEHHH yKa3aHbl B Tabuuue 2.1.

Tabmauna 2.1 XapaKTepUCTHKU COeTMHEHUI
XapakTepuctuka TYTON TYTON-SIT RJ RIS Dnannesoe
IIpononbHOe nepemerieHne
KOHIIa TPyOBbI Ha fla Ha Ha Her
YT10BOE OTKJIIOHEHUE Ja Ja Ja Ja Her
CoIpOTHBIICHHE OCEBBIM
crant Her Ja Ja Ja Ja
Ouenp
Ipocrora c6opku Ipocro IIpocro IIpocro IIpocro 1pocTo
HeobxoanMocTh npuitosxe-
HHS CHJIBI JUISL CTBIKOBKH Hla fla fla fla Her
OueHb
Paszbopka Ipocto IIpocto IMpocto IIpocto npocto
Jomnyctumoe pabouee naB- « . P B *
NewHe B TpyGONpoBOAE, 6ap 110 100 no 16 110 64 110 25 10 25
* - B 3aBHCHMOCTH OT AMaMeTpa ANAIa30H 3HAYCHUH yKa3aH B Tabmuie 5.1 Ha c. 67

2.2 Tpyoa ¢ coequnennem « TYTON»

Taokuii koney mpy6ul

N

Pacmpybnas uacmo mpyoul

Vnnomunumenvnoe
pe3unogoe Konbyo

Pucynok 2.1 Pactpy6noe coennuenne «TYTON».
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Coenunenne « TYTON» - pacTpyOHOe coeMHEHUE MO/] YIULIOTHUTEIFHOES PE3MHOBOE KOJIBIIO
(puc.2.3, Tabmn. 2.3). YIUIOTHEHHE AOCTHraeTCs PaAHalIbHBIM CKaTUEM YIUIOTHUTEIBHOIO KOJbLa B
npouecce cOopku. [luamazoH NpUMEHEHHUs — XOJI0IHOE BOJOCHA0XKEHNE, KaHAIN3ALHSL.
Coemunenne «TYTON» He SBISIE€TCS JKECTKHM M IIO3BOJSET OTKIOHATHCS COEOUHEHHBIM
Tpy6am Ha yroix oT 1,5 1o 5° B 3aBUCHMOCTU OT JuaMeTpa TpyO (moxpobHee cM. m.5.13) mpu co-
XPaHEHUH TIOJTHOI TepMETUYHOCTH CTHIKA.

A

7/
iz

2)
o

G

I‘

o

Pucynok 2.2  Tpyba pactpy6nas ¢ coenurerrem «TYTONy.

Tabnuua 2.2 OcHoOBHBIE pa3Mepbl 1 Macca TPyObI.
Pa3mepsl, MM Macca Im PacueTHas Macca TpyOBbI ¢ pacTpyObom
Macca TPyOBI 6€3 | (Ge3 ueM. MOKPHITHS / C LIeM. TOKPBITHEM),
pactpy6a, | pacTpyba Kr, IPH pacdeTHoli umne L
DN | D DE N S 1 KT (c uem. mok-
pbITHEM), KT 5800 6000
80 | 140 | 9859 [6,0™ 4179 | 80 34 14,1 74,0 87,8 76,5 90,7
100 | 163 | 11325% | 6034152 | 88 43 17,5 92,0 109,1 95,0 112,7
125 | 190 | 44759 [ 6,012 4772 | o1 57 21,7 115,0 1366 | 1190 | 141,
150 | 217 | 170 %% | 60724152 | 94 7.1 26,2 139,0 165,1 1440 170,5
200 | 278 | 22 7370 | 6374 22 o] 103 353 1880 | 2221 1940 | 2294
250 | 336 | 974755 | 681 430 | 105 142 46,0 247,0 289,7 255,0 2992
300 | 393 | 306052 | 7204150 [ 110 | 189 57,5 3130 | 3642 | 3230 | 376,
350 | 448 | 378 5% |77V 5135 [ 110 | 237 754 390,0 4610 | 403,0 | 476,0
400 | 500 | 409 75% |81 5135 | 110 29,5 90,3 467,0 553,0 482,0 571,0
500 | 604 | 535 5% | 90™° 5130 [ 120 | 428 122,9 648,0 756,0 669,0 780,0
600 | 713 | ¢35 40 |99 5135 | 120 | 59,3 159,3 855,0 983,0 882,0 | 1015,0
700 | 824 | 738 5% 1082622 | 150 | 79,1 2058 10880 | 1273,0 | 1123,0 | 13140
800 | 943 | ga4p 4% 11,77 6232 | 160 | 102,6 250,6 13510 | 1556,0 | 13940 | 1606,0
900 | 1052 | 945 5% 12,67 632 | 175 129 300,2 1639,0 | 1870,0 | 1691,0 | 1930,0
1000 | 1158 | 1048 7570 [13,5%] ¢ 152 | 185 | 1613 353,3 19550 | 2210,0 | 2017,0 | 2281,0

IMpumeuanue - Jlomyck no Macce st Tpy6 6e3 nemeHtHoro nokpeitus: DN100-200 mm — 8%;
DN250-1000 MM — 5%.
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Pucynok 2.3 YmotHurensHoe pe3nHoBoe Koublio Tuna « TYTONy.
Tabauna 2.3 OCHOBHBIE pa3Mepbl U Macca yIUIOTHUTEIBHOTO KOJIBLIA.
Pa3zmepsr, MM Macca, kr
DN d1 dz d3 h] tl t T (CHpaBO'—IHaﬂ)
80 12650 | 124710 | 16" | 103 26 503 3,5 0,13
100 14610 144 0,21
125 173%10 171 16 | 1073 26 | 503 3,5 0,29
150 20051 | 1989 0,36
200 | 2567 | 25417 o5 | 03 30 | o 0,50
1.5 s | 180 1 602 4,0
250 310 308 32 0,72
300 366517 | 364%19 0,94
o o1 20,07 | 127 34 | 7203 45
350 420> 418%% 1,25
400 47520 | 473720 | 22,073 | 13703 38 803 5,0 1,54
500 583530 | 58180 | 24,070 | 14703 42 9193 55 2,45
600 69230 | 6907 | 26,0° | 15703 46 |1003 6,0 3,34
700 80935 | 803 | 33,5 | 20%3 55 N 7,0 4,55
800 | 910722 | 91375 |355°° | 2193 | 60 |10 g0 5,51
1026
900 +6,0 1020540 | 37,5705 | 203 65 6,30
—2,0 "
1133 18205 9,0
1000 70 1127540 | 39,5705 | 303 70 7,04
—2.,0
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2.3

Tpy0a c coerunenuem «TYTON-SIT»

Coenunenne «TYTON-SIT» - pactpyOHOE coeaMHEHHE IMOJ] YIUIOTHUTEIBHOE PE3HHOBOE
Koiblo (puc.2.4, Tabn. 2.4), ananornyHo coequHeHUIo « TYTONy. [lns qaHHOTO COENMHEHUS UC-
nonb3yercst Tpyba ¢ coemunenneM «TYTON» u yruiotHuTenbHoe pe3nHoBoe konblo «TYTON-
SIT», ycuneHHoe NpyKUHHbIME cerMeHTamu. CoeIMHEHHEe YCTOMYHMBO K CMELICHHIO, He TpeOyeT B
MecTax U3MEHEHHUS HallPaBJICHHs YKIIAJAKU TPyOOIIpoBO/ia WIIM YMEHbIICHHS AnaMeTpa (Ha TpOHHH-
Kax, MOBOPOTaX, MEPEeX0/Jax) YCTAHOBKU YIOPOB (YKpEeNUTeIbHbIe OJIOKN) I KOMIICHCAIIMH CHII
0CEBOr0 THPABIMYECKOTO JaBIEHHs. YIUIOTHHTENbHOE pe3nHoBoe Konblo «TYTON-SIT» ocha-
IIEHO C BHYTPEHHEH CTOPOHBI CTAJBHBIM IPYKHHHBIM CerMEHTOM. TpyObl ¢ YIIOTHUTEIIBHBIM pe-
3uHOBBIM KOIbIOM «TYTON-SIT» nmpenHasHaueHs! Uil SKCIUIyaTaluy B TpyOOHpOBOAAxX ¢ JOIY-
CTHMBIM pabouM AaBieHHEM B TpyOompoBoe 10 16 Gap B 3aBucumocTtH ot auametpa. Tpydorpo-

BOJ MOXXCT OTKJIOHATHCA B J'IIOﬁyIO CTOPOHY A0 3°.

d;

Pucynox 2.4  VYmnorHurensHOE pe3nHOBOE Kombio «TYTON-SIT».

Tabnuua 2.4 OcHOBHBIE pa3Mepbl YINIOTHUTEIFHOTO KOJbLA U TTapaMeTPhl.
Pa3zmeprr, MM KomuuectBo Jonyctu-
CTaJbHBIX Kiace |Knacc mo| moe pabo-
pr)KI/IHHLIX I10 aaB- | TOJIIIINHE gee 1aB-
DN d d; ds t CErMEHTOB, JIEHHIO | CTEHKHU JIEHHE
IIT. (PFA), 6ap
£1,0 £1,0 40,5 Co4,
80 126 124 16 26 4 100 K9 16
£1,0 £1,0 40,5 Co4,
100 | 146 144 16 26 5 100 K9 16
125 | 173590 | 171510 | 1675 | 26 5 €64 | g 16
C100
415 115 40,5 Co4,
150 | 200 198 16 26 7 Co0 | K10 16
115 115 40,5 Co4,
200 | 256 254 18 30 10 100 K9 16
250 | 310" | 308 | 1870° 32 15 C50 K9 10
300 | 366 | 3641 | 2070 34 20 C50 K9 10
400 | 475720 | 473*20 | 22708 38 30 C40 K9 10
500 | 583*%0 | 581*20 | 2575 | 425 32 C40 K10 10
600 | 69220 | 690*2° | 277 | 465 40 C40 K10 10
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24 Tpy0a ¢ coennnenunem «RJ»

Cmonophas npogonoka

Hannasnennwviii anux

Pacmpy6nas uacme mpyoul

Vnnomnumenvnoe
pes3urnosoe Koivyo

Cmonopbt
Taokuii koney mpyowl

Pucynok 2.5 PactpyOHO-3aMKOBOE coeuHeHHe  «RI».

Coenunnenne «RJ» - cThIkOBOE pacTpyOHO-3aMKOBOE COEIMHEHHE MM0J] YIUIOTHUTEIBHOE pe-
3uHOBOE KoJb10 THIa «BPCy» (puc. 2.7, Tabmn. 2.6) wiau tina « TYTON» (puc. 2.3, 1a6.2.3).

Coenunenne «RJ» obecriedrBaeT HEBO3MOKHOCTD CAMOIPOM3BOIBHOTO PACCOCIUHEHHS TPYO
pu paboTe TpyOONmpoBoia B CIIOKHOM peiibe)e MECTHOCTH, B MECTaX ONMACHOCTH OCAJKH IPyHTa U
NpU yAapHBIX Harpys3kax. HariaBieHHBIH BalMK Ha IJIaJKOM KOHIIE TPYyOBl U J1Ba cToropa (puc.
2.8, Tabx. 2.7 u Tabxa. 2.7.1), BABUTaEMBIE MOCIIE CTHIKOBKU TPYO B BBIEMKY pacTpy0a u (uxcupye-
MbI€ CTOIOPHOM NPOBOJIOKON WIIM PE3UHOBBIM (DUKCATOPOM, HE MO3BOJISIOT HAPYIIUTh COSANHEHHUE.

3T0 0COOEHHO BaXKHO MPU MOHTaXXE TPYOOIPOBOJOB B HEYCTOWYMBBHIX I'PYHTAX, B TOPHCTOM
MECTHOCTH U B BEPTUKAJIBLHOM IOJ0KeHHH TpyO. Takxke coequnenue «RJ» nmpumensercs ais mpo-
KJIaJIKH TPyOOIIPOBOIOB METOJOM TOPH30HTAILHO HAIIPABICHHOIO OyPEHUSL.

Coenunenne «RJ» He SIBISETCS KECTKMM M MO3BOJISIET OTKIOHATHCS COCIMHEHHBIM TpybOam
Ha yroa 1,5 1o 5° B 3aBHCHMMOCTH OT Juamerpa TpyO (1moapobHee cM. 11.5.13) nmpu coxpaHeHUH 0JI-
HOM reépMETHYHOCTH CTHIKA.

Jluana3oH NpUMEHEHHUs — XOJI0IHOE BOJOCHA0KEHHE, TEINIOCETH, KaHAINU3aLlHs.

A\ 4

//////// |

o I

L

X
Y

Pucynok 2.6 Tpy6a pactpyOHas ¢ coequHenreM «RI».
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Tabmuua 2.5 OCHOBHbIE pa3Mepbl U Macca TPYOBbI.
Macca 1 M| VYcnoBHas Macca TpyOBI ¢ pac-
Pa3mepsl, MM Mac-
ca TpyObI 6€3 | TpyOoM (6e3 1eM. IoKphITHs / ¢
ac- pactpyba | IeM. HOKpbITHEM), KT, IPH pac-
DN D DE S S, | l]* h b 'lropy— (c uem. yeTHOM smHe L
Ga, kr | MOKPPITH 5800 6000
€M), KT
o | s | 4 127 “
80 | 156 | 9g8_27| 6,077 | +2.0| 85 127 50 | 8 5.4 14,1 76,0 | 89,8 | 78,5 | 92,7
—1,5
+1,0 13 4 133 42
100 | 174 |118 —2's| 6,077 | +2.0 | 91 135 50 | & 6,9 17,5 95,0 | 112,1 | 98,0 | 1157
-1.5
wrol s | 2 139 i
125 | 203 |144 —2's| 6,077 | +2.0 | 95 143 50 | 8 8,8 21,7 118,0 | 139,6 | 122,0 | 144,1
-5
ol s | 4 144 0
150 | 230 [170_2.0| 6,077 | +2.0 | 101 150 5 8" 10,7 26,2 143,0 | 169,0 | 148,0 | 174,5
—1,5
1ol a5 | 2 155 .
200 | 288 [922 30| 6,377 | +2.0 | 106 160 55| 9% | 168 353 194,0 | 228,6 | 200,5 | 2359
-1.5
+1.0 16 4 165 4
250 | 346 |274 _3.0| 6,87 | +3.0 | 106 165 55| 9 23,2 46,0 255,0 | 298,7 | 264,0 | 3082
—1.5
T I 175 "
300 | 402 |326_3.3| 7,27 | +3.0 | 106 170 55 | 9° 29,6 57,5 323,0 | 375,2 | 334,0 | 387,1
—1.5
+1,0 17 | +3.5 +2
350 | 458 |378 —34| 7.7 |s_20| 110 | 180 | 6,0 | 10 35,7 75,4 401,0 | 473,0 | 415,0 | 488,0
+1,0 47 | +3.5 185 Ly
400 | 513 409 —305| 817" |5 20| 115 190 6,0 | 10 445 90,3 480,0 | 568,0 | 497,0 | 586,0
500 | 618 |532 '5a| 9.0 |5 35| 120 | 200 | 6,0 | 102 | 62,8 | 1229 | 666,0 | 776,0 | 689,0 | 800,0

TIpumeuanwue - lomyck mo Macce ai1s Tpy0 6e3 neMeHTHOro mokpbitis: DN100-200 mm — 8%
DN250-500 MM — 5%.
* B rpade 1, Bepxuue uudpsl — [uTHA pacTpyOa noJ yrioTHUTeNbHOe Kouiblo THa « TY TONY, HuKHIE
1UQpbI — MO YIUIOTHUTENbHOE KOIbLO THIA «BPCy.

d,

Pucynox 2.7

10°

4
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d;

b

d;
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VYIJIOTHUTENBHOE PE3MHOBOE KOJIbIIO THITAa «BPCy.
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Tabnuua 2.6 OcHOBHBIE pa3Mephl U Macca YINIOTHUTEIFHOTO KOJbLA.
Pa3mepsl, MM Macca, kr
DN d; d, d; dgy b t to R, (cripaBo4Has)
100 | 146,5" | 134,57 | 99,5 | 140,5"" | 30 55 | 143 | 5,0 0,17
125 | 172,5°" | 160,58 | 123,0"" | 167,0" | 31 55 | 153 | 5,0 0,28
150 | 203,5°"° | 189,55 | 151,0*"° | 196,0°'° | 32 55 | 153 | 55 0,41
200 | 260,071 | 244,017 | 202,01 | 250,07 | 33 55 | 153 | 6,0 0,50
250 |315,0°'° | 299,0°"° | 257,0°"° | 305,0°'° | 33 55 | 153 | 6,0 0,63
300 | 369,07 | 353,0°° | 311,08 | 359,0°° [ 33 55 | 153 | 6,0 0,95
a)
Y
bs P b; >
b R b,
0) > e
hl
"1)\ ) /4 /&B !
B [
a @l
ﬁ \_/
A-A
l
s “t
b
bl ) / Pe3nHOBBIN pukcaTop
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Cromop
JleBsrit

Pucynok 2.8

Cromnop
IIpasBsrit

A-A
b3
7

JlononHuTeNLHEIIT
CTOTIOP

Cronop n3 BUILI st coennnaenns «RJI»: a) co cTonopHO# poBoJIOKOi; 0) ¢
Pe3rHOBBIM (hHKCATOPOM; B) AOMONHUTENbHBII cTomop st DN200 u DN250 PFA 64 6ap.

Tabnuua 2.7  OcHOBHBIE pa3Mephbl U Macca CTOIOPa CO CTOMOPHOM MPOBOJIOKOIA.
DN, | b, b, b, h, R, . . , c. Macca cromopa
O N e v I B c e JIEBOTO CO paBoro,
CTOIL TIPOB., KT KT

80 48 38 24 17 49 78 12,0 92 90 0,23 0,20
100 | 50 38 24 17 59 78 | 11,0 | 93 | 107 0,26 0,22
125 | 52 40 25 18 72 78 10,0 | 94 | 128 0,37 0,32
150 | 55 43 26 18 85 78 19,0 | 95 | 152 0,43 0,38
200 | 60 48 26 19 | 111 | 78 | 80 | 96 | 197 0,60 0,54
250 | 65 53 28 21 | 137 | 80 | 7,0 | 97 | 243 0,85 0,77
300 | 70 58 30 22 | 163 | 50 | 6,0 | 56 | 167 0,77 0,70
350 | 75 63 34 23 | 189 | 50 | 5,5 | 54,5 | 188 0,99 0,92
400 | 80 67 38 24 | 214 | 50 | 50 | 53 | 207 1,18 1,10
500 | 85 72 38 24 | 266 | 48 | 4,5 | 51,5 | 248 1,46 1,38

Kommnexr nocraBku Ha oy Tpy0y: DN80-250 MM — cronop npasblii 1 mT., conop naessli 1 mr.;

DN300-500 MM — cTonop mpasblif 2 IIT., CTOMOP JIEBBIN 2 MIT.

Tabnuua 2.7.1 OcHOBHbIE pa3Mepbl CTONOpPa C PE3UHOBBIM (PHKCATOPOM.

DN,mm | bl,mm | b2, MM | hl,Mm | /,MM | R, MM o BQ 11, mm d, Mmm
80 38 24 18 5 49 78 12 91 18 £0,5
100 38 24 18 7 59 78 11 110 18 £0,5
125 40 25 18 7 72 78 10 133 18 £0,5
150 43 26 20 5 85 78 9 156 18 £0,5
200 48 26 20 7 111 78 8 206 18 £0,5
250 53 28 20 7 137 30 7 255 18 £0,5
300 58 30 20 7 163 50 6 172 18 £0,5
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400 67 38 20 8 214 50 5 217 18 0,5

500 72 38 20 8 266 48 4,5 257 18 £0,5

Kommiexr nocraBku Ha oy TpyOy: DN8O - 250 — cronop npasblii 1 1t., cronop JieBslit 1 mr.;
N300 - 500 — cronop npasblii 2 IIT., CTONOP JIEBBIH 2 INT.

2.5 Tpy6a ¢ coenunennem «RJIS»

. Pacmpy6nas yacmos mpy6ut
Cmonobnbigl 2nemenm PY Py

Vnnomnumenvnoe
Pe3UHOB0E KOTbYO

Iaokuii koney mpyoul Hannaenennviii sanux

Cmonoprle d/1eMeHnbl

Pucynok 2.9 Pactpy0OHO-3amkoBOe coemmnenne «RJIS».

Coenunenne «RJS» - cThIKOBOE pacTpyOHO-3aMKOBOE COEIMHEHHE IO YIUIOTHUTEIBHOE pe-
3uHOBOE KOJbI0 THa « TYTON» (puc. 2.3, tabm. 2.3). SIBnsercs ananorom coeauueHus RJ. Jlan-
HOE COCAMHEHHE MCIONB3YETCs IPU MPOKIIaaKe TpybonpoBoaoB Oosnbimoro auamerpa DN600-1000
MM, obecriedrBast KOJIbLIEBOW 3aMOK I10 BCEH MOBEPXHOCTH pacTpyoa.

Coenunenne «RJS» obecreunBaeT HEBO3MOXKHOCTb CAMOIPOU3BOJIBHOTO PACCOEIHHEHUS
TpyO mpu pabore TpyOOMpoBOia B CIOKHOM pelibe)e MECTHOCTH, B MECTaX OMACHOCTU OCAJIKU
IPYyHTa M NPU YAapHBIX Harpyskax. Jljist 5TOHM Leian B JaHHOM COEGAMHEHUM IIPEeLyCMOTPEHBI CTO-
HOpHBIE 31MeMeHTH (puc. 2.11, Tabm. 2.9), KOTOpbIe BCTABIAIOTCA MOCNIE CTHIKOBKH TPYO B Ia3 Ha
pactpyOe M pacrpenessioTcs BIPaBO U BIEBO IO BCEil OKPYKHOCTH IIIAAKOro KoHUA TpyOsl. s
UCKJIIOUEHHS] CAMOIIPOM3BOJIBHOTO MEPEMEIEHHUS B 11a3e pacTpyba CTONOPHBIC HIIEMEHTHI JOIOIHH-
TENBHO CTATHBAIOTCS (pUKCHpYIOMel rubKol cTanbHol tenToit Mapku H-0,8%20 (I'OCT 3560) nmm
QHAJIOTMYHON MMIIOPTHOTO MPOM3BOACTBA. MOHTHPYETCSl NPU MOMOLIM HATSDKUTEINS MeTaunde-
CKUX JIGHT C 3aMKOBOM MM 0€33aMKOBOH (prKcaruei.

JlnanasoH NPUMEHEHUs — XOJIOZHOE BOAOCHAOKEHHE, TEIUIOCETH, KaHAIM3auus, OecTpaH-
MIEHHBIN METO/I,.
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Pucynox 2.10

A4

py6a pactpyOHas ¢ coequnerneM «RJIS».

Y

Tabnuna 2.8  OcHOBHbIE pa3Mepbl U Macca TPYOBI.
Pasmepsi, M Macca 1 M Pacuérnast Macca (kr) Tpy6bI
TpyGBI 6e3 ¢ pactpy6om (6e3 1eM. 1mo-
Macca acTDYGa KPBITHUSL / C IIEM. TIOKPBITHEM)
pactpy-| pactpy JUIMHOH L, MM
DN| D DE I T e R e s "‘)"
KPBITHEN), 5800 6000
KI'
+1,0 19 5 11
600 729 1635 -4.0[99 " | +3.5 | 120 | 200 | 7,0 O, 92,5 159,3 888,2 |1010,0| 916,0 | 1048,0
—2.,0
+1,0 20 6 11
700 | 848 (738 _42(10,87"| +a.0 | 150 | 235 | 7,0 0’ 120,0 205,8 1129,0{1314,0{1164,0|1355,0
-2.5
+1,0 21 6 11
800 960 |842 —4.5 11,777 +a.0 | 160 | 245 | 7,0 0’ 154,0 250,6 1403,0{1608,0|1446,0| 1658,0
—2,5
+1.0 22 6 11
900 1060 |945 —4.8|12,67°| +a.0 | 175 | 260 | 7.5 5’ 193,0 300,2 1703,0{1934,0|1755,0 [ 1994,0
-2.5
1048 L. 6 1
1000| 1164 +1,0 [13,5%| va.0 | 185|270 | 7,5 5’ 239,0 353,3  |2033,0(2288,0 [2095,0(2359,0
—5.0 -2.,5
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Pucynok 2.11

Mecmo Mopkupobky

ITa3 mox

CTasIbHYIO JIEHTY

CromopHbIe 2eMeHTHI uis coequaeHns «RJISy.

Tabmmma 2.9 OcHOBHBIE pa3Mephl U Macca CTOIIOPHOT'O AJIEMEHTA.

NN
=

Konnue- Bec cromopabIx
CTBO CTO- 9JIEMEHTOB, KT
DN,mm | Lj, Mmm Ly, Mm L3, MM R, Mm h, mm TOPHBIX Ha CO-
SJEMEH- | onHoro | emuHe-
TOB, IIIT. Hie
600 193,6 105 43 317,5 25+1 10 1,8 18,0
700 2220 103 43 369,0 28,941 10 2,0 20,0
800 256,7 107 44 421,0 30,5+1 10 2,1 21,0
900 222,21 108 45 472,5 29,241 13 2,2 28,6
1000 230,0 108 45 524,0 29,3+1 14 2,6 36,4
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2.6 Tpy6a ¢ npuBapHbIMH (pJIaHIAMHI

Dnaney

LR

=

Thaoxuii koney
mpyovl

Inaokuii koney
mpyobl

Ynnomnumenvroe
KOTbYO

Pucynoxk 2.12 diranieBoe coeTMHECHHUE.

dnanIeBoe COeAUHEHNE COCTOUT U3 IBYX (IAHIEB, YIIIOTHUTEIBHOTO KOJbIA H OOITOB, KO-
JIMYECTBO M pa3Mep KOTOPBIX 3aBUCAT OT HOMHHAIILHOIO JABJIEHUS B TPYOONPOBOIE U YCIOBHOIO
npoxoza TpyOompoBoja. I'epMETHYHOCT COCIMHEHHUS IOCTUTAeTCS 33 CUET CXKATHA IUIOCKOM
YIUIOTHUTENHOU HPOKIAIKU Mexmy AByMs dmannamu. Uepréx ¢uraHna, OCHOBHBIE pasMephl M
Macca yka3aHbl Ha pucyHke 2.14 u tabnuue 2.11, uepTé&x u pa3Mepsbl yIUIOTHUTEIBHOTO KOJIbLA -
Ha pucyHKe 2.15 u Tabmume 2.12

ToyHOCTh COOPKM COEJMHEHHs, a TAKKE BO3MOXKHOCTH €ro IpPOCTOrO JEMOHTAXa, JENaroT
(nanueBble TPyObl U GPUTUHIY OCOOCHHO NMPUTOJAHBIMU JUISl YCTPOHCTBA HAJ3EMHBIX TPYOOIPOBO-
JIOB, UL MOHTaXa B KaMepax OOCITy’KHBaHHS 3aJBIDKEK, B CMOTPOBBIX KaHalaX, B pe3epByapax, Ha
HACOCHBIX CTAHIIUAX.

-’y

o N N A N N N S R

DOCSAN MR N NNNNNY

N ¢ ﬂ‘ \y//

Pucynok 2.13  Tpy0a ¢ npusapHbIMHU (hr1aHIAMU.




&

000 «JITK «CBOOOHBIN COKOI»

Pexomennarnuu no ucnons3oBanuto Tpy6 u3z BUILT (pexakuus Ne 5)

ctp. 25 u3 148

Tabmuua 2.10

OCHOBHBIE pa3Mepsl U Macca TPpyObI.

M 1 PacuérHas Macca TpyObt
Pa3mepbl, MM Macca ¢nanna, kr acca - M ¢ mannamu (Kr) JUTMHO#
TpyGEI Ge3 L= 5500 mu
DN DE S PN10 | PN 16 | ®ramua PN 10 PN 16
80 9819 8,17 2.8 2.8 16,1 94,0 94,0
100 118755 | 84 33 33 20,4 119,0 119,0
144+1.0
125 “28 0 ggle 4,0 4,0 26,4 153,0 153,0
150 170759 | 9,17 5,0 5,0 32,4 189,0 189,0
200 2227500 | 9,81 6,9 6,7 46,1 268,0 268,0
250 | 274757 | 10,57 9,8 94 61,3 357,0 357,0
300 326735 | 11,220 13,0 12,6 78,1 456,0 455,0
350 | 37855 | 11,97 14,7 17,5 96,5 561,0 566,0
+1,0
400 42955 12,627 17,2 22,1 116,2 674,0 684,0
500 532750 | 14,077 23,2 37,4 160,6 930,0 959,0
635+l.0 ~
600 O 5425 32,8 57,6 2113 1228,0 1278,0
700 738715 | 16,87 443 59,4 268.5 1566,0 1596,0
800 84219 | 18,278 58,5 76,8 332,1 1944,0 1981,0
945 +1,0
900 819,67 69,6 91,4 401,7 2349,0 2393,0
1048*10
1000 0l 21,0 87,6 127,0 4777 2803,0 2882,0

Ipumevanue: OIyck 1o Macce s Tpy6 6e3 pnanues: DN80-200 mm — 8%; DN250-1000 mm — 5%.
ITo cornacosanuto ¢ IlorpeOurenemM BO3MOKHO U3rOTOBIEHUE TPYO ApYroil MEPHOI JUIMHBI B COOTBETCTBUH

cISO 2531 u EN 545.

A

2.7 ®aanen
A SSSS N orp.
—{ -d}
7 /%
4
D] D2 D3 _-—— - Dy
A
\ 45° 7 /\<§00
/7
A A B _
v L | WA
U

Pucynok 2.14 ®nanen U3 BEICOKOIIPOYHOTO YyTyHa.

&

Pucynok 2.15 YnnoTHUTENbHOE KOJIBIIO

Juist (pIIaHIIEBOTO COCAUHEHHUS.
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Tabmawma 2.11

OcHoBHBIE pa3Mepsl (raHIa.

DN, | D4, | PN, | Dy, D, Ds, d, a, b, | n*,
MM MM 6ap MM MM MM MM MM MM IIIT.
10
16
80 | 98 30— 200 | 160 | 132 | 19 | 19 | 3 | %
40
}(6) 20 | 180 | 156 | 19 8
100 | 18 (3 19 | 3
21235 | 190 | 156 | 23 8
10
2250 | 210 | 184 | 19 | 19
125 1144 270 [ 220 | 184 | 28 | 19 | > | 8
40 | 270 | 220 | 184 | 28 | 235
}(6) 285 | 240 | 211 | 23 | 19
130 1170 755300 [ 250 | 211 | 28 | 20 | ° | ®
40 | 300 | 250 | 211 | 28 | 26
ig 340 | 295 | 266 | 23 | 20 8
20001222 5360 | 310 | 274 | 28 | 22 | ° | 12
40 | 375 | 320 | 284 | 31 | 30
10 1 g00 2290 319 21
250 | 274 |18 355 28 3|12
25 | 425 | 370 | 330 | 31 | 245
40 | 450 | 385 | 345 | 34 | 345
10 | yss (400 1 500 123 oys 12
300 | 326 16 410 28 4
25 | 485 | 430 | 389 | 31 | 275 6
40 | 515 | 450 | 409 | 34 | 39.5
10 | 505 | 460 23 | 245
300318 500 [ a70 | Y20 [28 265 4| 16
10 | 565 | 515 | o 7| 28 |45
16 | 580 | 525 31 | 280
400 1429 oo T eo0 [ ss0 | 503 | 37 | 32 | 4| 16
40 | 660 | 585 | 535 | 40 | 48
10 | 670 | 620 | 582 | 28 | 265
16 | 715 | 650 | 609 | 34 | 315
0001332 55T 730 | 660 | 609 | 37 | 365 + |
40 | 755 | 670 | 615 | 43 | 52
10 | 780 | 725 | 682 | 31 | 300
600 | 635 | 16 | 840 | 770 | 720 | 37 1360 5 | 20
25 | 845 | 770 | 718 | 40 | 42
10 | 895 31 | 325
700 | 738 [ oro| M0 | 4 3 raea 5| 2
10 | 1015 34 | 35.0
800 | 842 e gse 1 950 | 901 oty S| 24
900 | 945 | 10 | 1115 | 1050 | 1001 | 34 | 375 | 5 | 28
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16 | 1125 40 | 46,5
10 | 1230 | 1160 37 | 40,0
1000 | 1048 16 1255 | 1170 1112 43 | 500 5 28
n* - KOJIMYECTBO OTBEPCTUH 110]1 GOJITHI
Tabnuna 2.12  OcHOBHbIE pa3Mephl YINIOTHUTENBHOTO KOJIbLIA, MM
DN | 80 | 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
D [ 138|158 | 188 | 212 | 268 | 320 | 370 | 430 | 530 | 585 | 685 | 800 | 905 | 1005 | 1115
d | 80 [ 105|130 | 156 | 206 | 256 | 306 | 356 | 406 | 506 | 606 | 710 | 810 | 910 | 1010

CoeMHUTENBHBIC YaCTH MO BCE BHIABI COCAMHCHMII NMpeIHA3HAUYCHBI ULl IKCIUTyaTallid B
TpyOOIpOBOAAX C JOMYCTHMBIM pabO4MM JIaBJICHUEM COTJIacHO Tadmuue 2.13.

Tabauua 2.13 Jlonmyctumoe padouee nasnenune (PFA)

Jlonycrumoe paboyee nasienue, 6ap

dnannesoe coeguHEHNE

DN, MM Pactpy6noe coenuneHne
TYTON RRIS | G0N PNIO | PNI6 | PN25 | PN4O

80 100 64 16 16 16 25 40
100 100 64 16 16 16 25 40
125 64 64 16 16 16 25 40
150 64 64 16 16 16 25 40
200 64 64 16 10 16 25 40
250 50 64 10 10 16 25 40
300 50 30 10 10 16 25 40
350 50 30 10 10 16 25 40
400 40 30 10 10 16 25 40
500 40 30 10 10 16 25 40
600 40 20 10 10 16 25 40
700 30 20 10 16 25 40
800 30 20 10 16 25 40
900 30 16 10 16 25 40
1000 30 16 10 16 25 40
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2.8 ®dacoHHbIE YACTH
2.8.1 Omeoowi

Tabnuua 2.14 OcHOBHBIE pa3Mepbl 0TBOIOB, MM

OTBOJ] PACTPYBHBIN (TOCT)

a=10° | o=15° | a=30° | o=45°
L L L L

DN S

80 7,0 95 95 96 99

100 | 7,2 126 127 129 132

125 | 7,2 146 147 149 153

150 | 7,8 165 166 169 174

200 | 84 205 206 209 215

250 [ 9,0 205 206 209 215

300 | 9,6 205 206 209 215

350 | 10,2 236 238 241 248

400 | 10,8 276 277 281 290

500 | 12,0 354 356 362 373

600 | 13,2 386 288 394 406

700 | 144 425 428 434 447

800 | 15,6 504 507 515 530

900 | 16,8 536 539 547 563

1000 | 18,0 575 578 587 604

OTBOJ PACTPYBHBIII (ISO)

0=11°15' | a=22°30’ a=45°
DN | S I L T
80 | 7.0 30 40 55
100 | 7.2 30 40 65
125 | 7,5 35 50 75
150 | 7.8 35 55 85
200 | 84 40 65 110
250 | 9,0 50 75 130
300 | 9.6 55 85 150
350 | 10,2 60 95 175
400 | 10,8 65 110 195
500 | 12,0 75 130 240
600 | 13,2 85 150 285
700 | 144 95 175 330
800 | 15,6 110 195 370
900 | 16,8 120 220 415
1000 | 18,0 130 240 460 - il
OTBOJ ®JIAHIIEBBIN 0=45° (ISO) R :

DN S L

80 7,0 130

100 72 140

125 7.5 150

150 7.8 160

200 8.4 180

250 9,0 250

300 9,6 400

350 10,2 300

400 10,8 325
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500 12,0 375
600 13,2 425
700 14,4 480
800 15,6 530
900 16,8 580
1000 18,0 630

OTBOJI PACTPYB-TJIAJIKHIi KOHELL (TOCT)

T/RJ | a=10° | a=15° | a=30° | a=45°
DN S L1 L L L L
80 7,0 |75/130 | 95 95 96 99
100 | 7,2 |80/140 | 126 127 129 132
125 | 7,2 |80/150 | 146 147 149 153
150 | 7,8 |85/160 | 165 166 169 174
200 | 8,4 |85/170 | 205 206 | 209 | 215
250 | 9,0 190/175 | 205 206 | 209 | 215
300 | 9,6 [95/180 | 205 206 | 209 | 215
OTBO/I PACTPYB-IJIAJIKHI KOHEII (ISO)
a=10° a=15°
DN S L L1 L L1
80 8,1 30 210 38 210
100 | 84 33 210 33 210
125 | 8,8 36 225 49 225
150 | 9,1 40 244 40 244
200 | 9,8 46 265 46 265
250 | 10,5 50 205 65 200
300 | 11,2 65 209 65 209
400 | 12,6 38 200 100 200
500 | 14,0 85 200 125 200
600 | 15,6 95 200 145 200
OTBO/I PACTPYB-TJIAJIKMI KOHELL (ISO)
a=30° a=45°
DN S L L1 L L1
80 8,1 44 210 55 210
100 | 84 18 240 20 250
125 | 8,8 57 225 76 225
150 | 9,1 65 244 70 260
200 | 9,8 30 265 80 294
250 | 10,5 95 175 130 170
300 | 11,2 110 170 155 160
400 | 12,6 108 200 168 200
500 | 14,0 170 200 240 200
600 | 15,6 | 200 212 285 244
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Tabnuua 2.15

Konena, nepexoowi, nampy6ru

OcHOBHBIE pa3MepsbI KOJICH, IEPEX0A0B U Hany6KOB, MM

KOJIEHO PACTPYBHOE (I'OCT)

DN S L
80 7,0 180
100 7,2 240
125 7,5 265
150 7,8 290
200 8,4 340
250 9,0 340
300 9,6 340
350 9,6 400
400 10,8 450
500 12,0 550
600 13,2 610
700 14,4 660
800 15,6 760
900 16,8 820
1000 18,0 870

KOJIEHO PACTPYBHOE (ISO)

DN S L
80 7,0 100
100 72 120
125 7.5 150
150 7.8 170
200 8.4 220
250 9,0 280
300 9,6 320
350 9,6 410
400 10,8 430
500 12,0 550
600 13,2 780
700 144 720
800 15,6 800
900 - -

1000 - -

KOJIEHO ®JIAHIIEBOE (T'OCT)

DN S L
80 7,0 150
100 72 200
125 7,5 225
150 7.8 250
200 8.4 300
250 9,0 300
300 9,6 300
350 10,2 350
400 10,8 400
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500 12,0 500
600 132 550
700 14,4 600
800 15,6 700
900 16,8 750
1000 18,0 800
KOJIEHO ®JIAHIIEBOE (ISO)

DN S L

80 7,0 165
100 72 180
125 7.5 200
150 78 220
200 84 260
250 9,0 350
300 9.6 400
350 10,2 450
400 10,8 500
500 12,0 600
600 132 700
700 144 300
300 15,6 900
900 16,8 1000
1000 18,0 1100

KOJIEHO PACTPYB-TIA IKUI
KOHEI (TOCT)
DN | S L L1 L2

80 7,0 120 350 230

100 | 7,2 160 400 240

125 | 7,5 185 425 240

150 | 7,8 210 450 240

250 | 84 260 500 240

250 | 9,0 260 500 240

300 [ 9,6 260 500 240

KOJIEHO PACTPYB-TJIAIKUI
KOHEIL (ISO)

DN S L L1 L2

80 8,1 80 310 230

100 | 84 100 340 240

125 8,8 130 370 240

150 | 9,1 150 390 240

200 [ 9,8 200 440 240

250 | 10,5 250 500 250

300 | 11,2 300 550 250

400 | 12,6 405 625 220

500 | 14,0 510 700 190

600 | 15,4 605 805 200
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NEPEXOJ PACTPYBHBIM (ISO)
DN x dn S1 S2 L
100x80 7,2 7,0 90
125x80 7,5 7,0 140
125x100 7,5 7,2 100
150x80 7,8 7,0 190
150x100 7,8 7,2 150
150x125 7,8 7,5 100
200x100 8,4 7,2 250
200x125 8,4 7,5 200
200x150 8,4 7,8 150
250x125 9,0 7,5 300
250x150 9,0 7,8 250
250x200 9,0 8,4 150 W L >
300x150 9,6 7,8 350 e 1S
300x200 9,6 8,4 250 . m o $2
300x250 9,6 9,0 150 | ]
350x200 10,2 8,4 360
350x250 10,2 9,0 260
350x300 10,2 9,6 160 DN|—1mi~— 11T """ T - d
400x250 10,8 9,0 360 v
400x300 10,8 9,6 260 o,
400x350 10,8 10,2 160 v . —
500x350 12,0 10,2 360 v AP
500x400 12,0 10,8 260
600x400 13,2 10,8 460
600x500 13,2 12,0 260
700x500 14,4 12,0 480
700x600 14,4 13,2 280
800x600 15,6 13,2 480
800x700 15,6 14,4 280
900x700 16,8 14,4 480
900x800 16,8 15,6 280
1000x800 18,0 15,6 480
1000x900 18,0 16,8 280
NEPEXO/l PACTPYBHBIM (IOCT)
DN x dn S1 S2 L
100x80 7,2 7,0 200
125x80 7,5 7,0 250
125x100 7,5 7,2 200
150x80 7,8 7,0 300
150x100 7,8 7,2 250
150x125 7,8 7,5 200
200x80 8,4 7,0 400
200x100 8,4 7,2 350
200x125 8,4 7,5 300
200x150 8,4 7,8 250
250x100 9,0 7,2 450
250x125 9,0 7,5 400
250x150 9,0 7,8 350
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250x200 | 9,0 8.4 250
300x125 9,6 7,0 500
300x150 | 9,6 78 450
300x200 | 9,6 8.4 350
300x250 | 9,6 9,0 250 ’ L .
350x200 | 10,2 8.4 450 ST >
350x250 | 102 9.0 350 == vn
350x300 | 10,2 9,6 250 S2
400x250 | 10,8 9,0 450
400x300 | 10,8 9,6 350
400x350 | 10,8 10,2 250 | pN 1
500x350 | 12,0 10,2 500
500x400 | 12,0 10,8 400 Y
600x400 | 132 10,8 600
600x500 | 13,2 12,0 400 PIL —
700x500 | 14,4 12,0 600 :
700x600 | 14,4 132 400
800x600 | 15,6 13,2 600
800x700 | 15,6 14,4 400
900x700 | 16,8 14,4 600
900x800 | 16,8 15,6 400
1000x800 | 18,0 15,6 600
1000x900 | 18,0 16,8 400
MEPEXO/I ®JIAHLIEBBII1 (ISO)
DN x dn S1 S2 L
100x80 72 7,0 200
125x100 | 175 7.2 200
150x125 78 75 200
200x150 8,4 78 300
250x200 | 9,0 8.4 300
300x250 | 9.6 9,0 300
350x300 | 10,2 9,6 300
400x350 | 10,8 10,2 300
500x400 | 12,0 10,8 600 g‘ s
600x500 | 13,2 12,0 600 © 3
700x600 | 14,4 13,2 600
800x700 | 156 14,4 600
900x800 | 16,8 15,6 600
1000x900 | 18,0 16,8 600
MEPEXO/ ®JIAHLEBBII (TOCT)
DN x dn S1 S2 L
100x80 72 7,0 200
125x80 75 7,0 250 7
125x100 | 7.5 72 200 Z L
150x80 7.8 7,0 300
150x100 | 7.8 72 250
150x125 78 75 200 ~ 1 N
200x80 8.4 7,0 400 -
200x100 8,4 72 350
200x125 8.4 7,5 300
200x150 8,4 78 250
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250x100 | 9,0 72 450
250x150 | 9,0 7.8 350
250x200 | 9,0 8,4 250
300x125 | 96 7,0 500
300x150 | 96 7.8 450
300x200 | 96 8,4 350
300x250 | 96 9,0 250
350x300 | 102 9.6 250
400x350 | 10,8 10,2 250
500x400 | 12,0 10,8 350
600x500 | 13,2 12,0 350
700x600 | 14,4 13,2 350
800x700 | 15,6 14,4 350
900x800 | 16,8 15,6 350
1000x900 | 18,0 16,8 350

MEPEXOJI PACTPYB-TJIAIKUI

KOHEIL (TOCT)

DNxdn | S1 | S2 | L | 11

100x80 | 7.2 | 7.0 | 250 | 90 < L .

125x80 | 7,5 | 7,0 | 300 | 90

125x100 | 7,5 | 7.2 | 250 | 90 vy = S2

150x80 | 7.8 | 7.0 | 350 | 90 81 —
150x100 | 7,8 | 7.2 | 300 | 90 1
150x125 | 78 | 7,5 | 250 | 90 | DN — = === T ‘| dn
200x80 | 84 | 7,0 | 450 | 90 v
200x100 | 84 | 7.2 | 400 | 90
200x125 | 84 | 7.5 | 350 | 90 ——
200x150 | 84 | 7.8 | 300 | 90 ey
250x100 | 9,0 | 72 | 500 | 90 N >
250x150 | 9,0 | 7.8 | 400 | 90
250x200 | 9,0 | 84 | 300 | 90
300x125 | 9,6 | 7.5 | 550 | 90
300x150 | 9,6 | 7.8 | 500 | 90
300x200 | 9,6 | 84 | 400 | 90
300x250 | 9,6 | 9,0 | 300 | 90

MEPEXOJ1 PACTPYB-®JIAHELL

(TOCT)

DN x dn S1 S2 L

100x80 72 7,0 200 ’ L R
125x80 75 7,0 250 e 1 >
125x100 | 7.5 72 200 11

150x80 7,8 7,0 300 S2
150x100 | 7,8 72 250

150x125 | 78 7,5 200 I |1 R A ]
200x80 8,4 7.0 400 DN "dn
200x100 | 8,4 72 350
200x125 | 8.4 7.5 300
200x150 | 8.4 7.8 250 ]
250x100 | 9,0 72 450 Le
250x150 | 9.0 7.8 350
250x200 | 9,0 8,4 250
300x125 | 9.6 75 500
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300x150 | 96 | 78 | 450
300x200 | 9.6 | 84 | 350
300250 | 96 | 90 | 250
350x150 | 102 | 78 | 550 L R
350x200 | 102 | 84 | 450 i s1
350x250 | 102 | 90 | 350 2 ” o
350x300 | 102 | 96 | 250
400x200 | 108 | 84 | 550
400x250 | 108 | 90 | 450 OV 1 Y OSSP A 1
400x300 | 108 | 96 | 350 v
400x350 | 108 | 102 | 250
500x350 | 120 | 102 | 450 !
500x400 | 120 | 10.8 | 350 Pl
600x400 | 132 | 108 | 550
600x500 | 132 | 120 | 350
700x500 | 144 | 120 | 550
700x600 | 144 | 132 | 350
800x600 | 15.6 | 132 | 550
800x700 | 156 | 144 | 350
900x700 | 168 | 144 | 550
900x800 | 168 | 156 | 350
1000x800 | 180 | 156 | 550
1000x900 | 180 | 168 | 350

MATPYBOK ®JIAHELI-PACTPYB

(1S0)

DN S L

80 7.0 130

100 72 130

125 75 135

150 78 135

200 84 140

250 9,0 145 1

300 9.6 150 2222

350 10,2 155

400 10.8 160

500 12,0 170 DN

600 132 180

700 14.4 190

800 15,6 200 . -

900 16,8 210 é‘“ Lz
1000 18,0 220

NATPYBOK ®JAHEL-PACTPYE L

(TOCT)

DN S L

80 7.0 100

100 72 100

125 75 100

150 7.8 100

200 8.4 100

250 9.0 150

300 9.6 150

350 10,2 150
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400 10,8 150
500 12,0 150
600 13,2 250
700 14,4 250
800 15,6 250
900 16,8 300
1000 18,0 300

MATPYBOK ®JIAHEI-TJIAIKHIA

KOHEIL (ISO)

DN S L

80 7.0 350
100 72 360
125 75 370
150 78 380
200 8.4 400
250 9,0 420
300 9.6 440
350 10,2 460 EL S,
400 10,8 480
500 12,0 520
600 13,2 560
700 14,4 600
800 15.6 600
900 16,8 600 E{'
1000 18,0 600 L

TMATPYBOK ®JIAHEL-TJIAIKHI
KOHEII (TOCT)

DN S L

80 7.0 300
100 72 350
125 75 350
150 7.8 350
200 8.4 350
250 9.0 350
300 9.6 400
350 102 400
400 10,8 400
500 12,0 450
600 13,2 500
700 14,4 500
800 15,6 600
900 16,3 600
1000 18,0 600

IATPYBOK ®JIAHEL-PACTPYB

KOMIEHCAIIHOHHBIH (TOCT)
DN DE L D
100 118 200 180
150 170 240 240
200 222 225 295
250 274 250 350
300 326 250 400
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Tabnuna 2.16

Tpotinuxu, opyeue acornvle yacmu

OCHOBHBIC pa3MepbI TPOUHUKOB U APYTUX (haCOHHBIX YaCTEH, MM

|

TPOMHMK PACTPYBHBIMH (ISO)
DNxdn S1 S2 L1 L2
80x80 7,0 7,0 175 85
100x80 72 7,0 165 90
100x100 72 72 195 100
125x80 7.5 7,0 175 105
125x100 7.5 72 195 115
125x125 7.5 7.5 225 115
150x80 7.8 7,0 180 120
150x100 7.8 72 200 125
150x150 7.8 7.8 260 130
200x80 8.4 7,0 180 145
200x100 8.4 72 200 150
200x150 8.4 7.8 260 155
200x200 8.4 8.4 320 160
250x100 9,0 72 205 190
250x150 9,0 7.8 265 190
250x200 9,0 8.4 320 190
250x250 9,0 9,0 380 190
300x100 9,6 72 210 220
300x150 9,6 7.8 265 220
300x200 9,6 8.4 325 220
300x250 9,6 9,0 380 220
300x300 9,6 9,6 440 220
350x100 11,9 8.4 205 220
350x200 11,9 9,8 325 240 o
350x250 11,9 10,5 495 245
350x300 11,9 11,2 495 250
350x350 11,9 11,9 495 260
400x200 12,6 9,8 325 260
400x250 12,6 10,5 440 265
400x300 12,6 11,2 440 270
400x400 12,6 12,6 560 280
500x100 14,0 8.4 215 295
500x200 14,0 9.8 330 310
500x300 14,0 11,2 450 315
500x400 14,0 12,6 565 335
500x500 14,0 14,0 680 350
600x200 154 9.8 340 360
600x300 154 11,2 460 365
600x400 154 12,6 570 390
600x500 154 14,0 800 400
600x600 154 154 800 460
700x200 14,4 8,4 345 525
700x400 14,4 10,8 575 555
700x700 14,4 14,4 925 600
800x200 15,6 8.4 350 585
800x400 15,6 10,8 580 [ 615

st




&

000 WITK «CB0oOOIHBIN COKOID»

Pexomenpanuu no ucnons3oBanuto Tpyo u3 BUIII (penaxuust Ne 5)

ctp. 38 u3 148

800x600 15,6 13,2 1045 645
800x800 15,6 15,6 1045 675
900x200 16,8 8.4 355 645
900x400 16,8 10,8 590 675
900x600 16,8 13,2 1170 705
900x900 16,8 16,8 1170 750
1000x400 18,0 10,8 360 705
1000x600 18,0 13,2 595 735
1000x1000| 18,0 18,0 1290 765
TPOMHUK PACTPYBHBIM (TOCT)
DN x DN S1 S2 L1 L2
80x80 7,0 7,0 250 115
100x80 72 7,0 250 125
100x100 7.2 7,2 300 150
125x80 75 7,0 300 150
125x100 7,5 7.2 400 300
125x125 75 75 400 200
150x80 7.8 7,0 300 150
150x100 7.8 72 300 150
150x150 7.8 7.8 400 200
200x80 8.4 7,0 300 200 ; - —
200x100 8.4 7,2 400 200 [ ':}] % |
200x150 8.4 7.8 400 200 o
200x200 8.4 8.4 500 250
250x100 9,0 72 400 200
250x150 9,0 7.8 400 250
250x200 9,0 8.4 500 250 o
250x250 9,0 9,0 500 250 |
300x100 9.6 72 400 250 il i1 e
300x150 9,6 7.8 400 250
300x200 9,6 8.4 500 250
300x250 9,6 9,0 500 250
300x300 9,6 9,6 600 300
350x100 11,9 8.4 400 250
350%200 11,9 9,8 500 300
350x250 11,9 10,5 500 300
350x300 11,9 11,2 600 300
350x350 11,9 11,9 600 300
400x200 12,6 9,8 500 300
400x250 12,6 10,5 500 300
400x300 12,6 11,2 600 300
400x400 12,6 12,6 600 350
500x100 14,0 8,4 400 350
500x200 14,0 9.8 500 350
500x300 14,0 11,2 600 350
500x400 14,0 12,6 800 400
500x500 14,0 14,0 800 400
600x200 154 9.8 500 400
600x300 154 11,2 600 400
600x400 154 12,6 800 450
600x500 154 14,0 800 450
600x600 154 15,4 900 450
700x200 14,4 8.4 500 450
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700x400 14,4 10,8 800 500
700x700 144 144 1100 550
800x200 15,6 8.4 600 500
800x400 15,6 10,8 800 550
800x600 15,6 13,2 1000 550
800x800 15,6 15,6 1200 550
900x200 168 8.4 600 550
900x400 16,8 10,8 800 600
900x600 16,8 13,2 1000 600
900x900 16,8 16,8 1300 650
1000x400 | 18,0 10,8 800 650
1000x600 | 18,0 132 1000 650
1000x1000 | 18,0 18,0 1400 700
TPOIHUK PACTPYEB-®JIAHEL (ISO)
DNxDN| SI S2 L1 L2
30x80 7.0 7.0 175 165
100x80 72 7,0 165 170
100x100 7.2 7.2 195 180
125x80 7,5 7,0 175 185
125x100 7,5 72 195 195
125x125 75 7,5 225 200
150x80 7.8 7.0 180 200
150x100 78 7.2 200 205
150x125 7.8 7.5 230 215 o
150x150 78 78 260 220
200x80 3.4 7,0 180 225
200x100 3.4 72 200 230
200x125 3.4 75 235 240
200x150 3.4 78 260 245
200x200 3.4 8.4 320 260
250x80 9,0 7.0 185 165
250x100 9,0 72 205 270
250x150 9,0 78 265 280
250x200 9,0 8.4 320 290
250x250 9,0 9.0 380 300
300x80 9,6 7,0 185 295
300x100 9,6 72 210 300
300x150 9,6 7.8 265 310
300x200 9,6 34 325 320
300x250 9,6 9,0 380 330
300x300 9,6 9,6 440 340
350x100 | 10,2 7.2 210 330
350x150 | 10,2 78 270 340
350x200 | 102 8.4 325 350
350x250 | 10,2 9,0 385 360
350x350 | 10,2 10,2 500 380
400x100 | 10,8 72 210 360
400x150 | 10,8 78 270 370
400x200 | 10,8 3.4 325 380
400x250 | 10,8 9,0 385 390
400x300 | 108 9.6 445 400
400x400 | 10,8 10,8 560 420
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500x100 | 12,0 72 215 420
500x200 | 12,0 8,4 330 440
500x400 | 12,0 10,8 565 480
500x500 | 12,0 12,0 630 500
600x200 | 132 8,4 340 500
600x400 | 13,2 10,8 570 540
600x600 | 13,2 13,2 800 580
700x200 | 144 8.4 345 525
700x400 | 144 10,8 575 555
700x700 | 144 14,4 925 600
800x200 | 156 8,4 350 585
800x400 | 156 10,8 580 615
800x600 | 15,6 13,2 1045 645
800x800 | 156 15,6 1045 675
900x200 | 16,8 8.4 355 645
900x400 | 16,8 10,8 590 675
900x600 | 16,8 13,2 1170 705
900x900 | 16,8 16,8 1170 750
1000x200 | 18,0 8.4 360 705
1000x400 | 18,0 10,8 595 735
1000x600 | 18,0 132 1290 765
1000x1000| 18,0 18,0 1290 825
TPOWMHUK PACTPYB-®JIAHELL (TOCT)
DN x DN S1 S2 L1 L2
80x80 7,0 7,0 250 150
100x80 72 7,0 250 175
100x100 7.2 72 300 200
125x80 75 7,0 300 175
125x100 75 72 300 175
125x125 75 75 400 225
150x80 78 7,0 300 200
150x100 78 72 300 200
150x125 78 75 400 200
150x150 78 78 400 250
200x80 8.4 7,0 300 225
200x100 8.4 72 400 225
200x125 8.4 75 400 225
200x150 8.4 78 400 225 4
200x200 8.4 8,4 500 300 =
250x80 9,0 7,0 300 250
250x100 9,0 72 400 250
250x150 9,0 78 400 250
250x200 9,0 8,4 500 275
250x250 9,0 9,0 500 300
300x80 9,6 7,0 300 275
300100 9,6 72 400 275
300x150 9,6 78 400 275
300x200 9,6 8,4 500 300
300x250 9,6 9,0 500 300
300x300 9,6 9,6 600 300
350x100 | 10,2 72 400 300
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350x150 10,2 7.8 400 300
350x200 10,2 8.4 500 300
350x250 10,2 9,0 500 325
350x350 10,2 10,2 600 350
400x100 10,8 72 400 325
400x150 10,8 7.8 500 325
400x200 10,8 8.4 500 350
400x250 10,8 9,0 500 350
400x300 10,8 9,6 600 350
400x400 10,8 10,8 600 400
500x100 12,0 72 400 375
500x200 12,0 8.4 500 400
500x400 12,0 10,8 800 425
500x500 12,0 12,0 800 500
600x200 13,2 8.4 500 450 -
600x400 13,2 10,8 800 475 =
600x600 13,2 13,2 900 550
700x200 14,4 8,4 500 500
700x400 14,4 10,8 800 525
700x700 14,4 14,4 1100 600 o
800x200 15,6 8.4 600 550 . - <
800x400 15,6 10,8 800 575 /1
800x600 15,6 13,2 1000 625
800x800 15,6 15,6 1200 700
900x200 16,8 8.4 600 600
900x400 16,8 10,8 800 650
900x600 16,8 13,2 1000 675
900x900 16,8 16,8 1300 750
1000x400 | 18,0 10,8 800 700
1000x600 | 18,0 13,2 1000 725
1000x1000| 18,0 18,0 1400 800
TPOMHUK ®JIAHIIEBBIN (ISO)
DN x DN s1 S2 L1 L2
80x80 7,0 7,0 330 165
100x80 72 7.0 360 175
100x100 72 72 360 180
125x80 72 7,0 400 190 >
125x100 7,5 72 400 195 N =
125x125 75 75 400 200 =~
150x80 72 7,0 440 205
150x100 7.8 72 440 210
150x125 7.8 7,5 440 215
150x150 7.8 7.8 440 220
200x80 8.4 7,0 520 235
200x100 8.4 72 520 240
200x125 8.4 7.5 520 240
200x150 8.4 7.8 520 250 E E
200x200 8.4 8.4 520 260 ]
250x100 9,0 72 700 275
250x150 9,0 7.8 700 275
250x200 9,0 8.4 700 325
250x250 9,0 9,0 700 350
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300x80 9,6 7,0 800 295
300x100 9,6 7,2 800 300
300x150 9,6 7.8 800 310
300x200 9,6 8,4 800 350
300x250 9,6 9,0 800 375
300x300 9,6 9,6 800 400
350x100 10,2 7,2 850 325
350x150 10,2 7.8 530 340
350x200 10,2 8,4 850 325
350x250 10,2 9,0 645 360
350x350 10,2 10,2 850 425
400x100 10,8 72 900 350
400x150 10,8 7.8 900 350
400x200 10,8 8.4 900 350
400x250 10,8 9,0 665 390
400x300 10,8 9,6 900 450
400x400 10,8 10,8 900 450 - 4
500x100 12,0 7,2 1000 400 ™
500x200 12,0 8.4 1000 400
500x400 12,0 10,8 1000 500
500x500 12,0 12,0 1000 500
600x200 13,2 8.4 1100 450
600x400 13,2 10,8 1100 550
600x600 13,2 13,2 1100 550
700x200 14,4 8.4 650 525
700x400 | 14,4 10,8 870 555 ﬁ
700x700 14,4 14,4 1200 600 i
800x200 15,6 8,4 690 585
800x400 15,6 10,8 910 615
800x600 15,6 13,2 1350 645
800x800 15,6 15,6 1350 675
900x200 16,8 8,4 730 645
900x400 16,8 10,8 950 675
900x600 16,8 132 1500 705
900x900 16,8 16,8 1500 750
1000x200 | 18,0 8,4 770 705
1000x400 | 18,0 10,8 990 735
1000x600 | 18,0 13,2 1650 765

1000x1000| 18,0 18,0 1650 825
TPOMHMK ®JIAHIEBBIN (TOCT)

DN x dn S1 S2 L1 L2
80x80 7,0 7,0 300 150
100x80 7.2 70 400 175

100x100 7.2 7,2 400 200
125x80 7,5 7,0 450 175

125x100 7,5 7,2 450 175
125x125 7,5 75 450 225

150x80 7.8 7,0 500 200
150x100 7.8 72 500 200
150x125 7.8 7.5 500 200
150x150 7.8 7.8 500 250

200x80 8,4 7,0 600 225
200x100 8,4 72 600 225
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200x125 | 8.4 75 600 225
200x150 | 8,4 78 600 225
200x200 | 8.4 84 600 300
250x100 | 9,0 72 600 250
250x150 | 9,0 78 600 250
250x200 | 9,0 84 600 275
250x250 | 9,0 9.0 600 300
300x80 9.6 7.0 600 275
300x100 | 9,6 72 600 275
300x150 | 9.6 7.8 600 275
300x200 | 9,6 84 600 300
300250 | 9.6 9,0 600 300
300300 | 9,6 9.6 600 300
350x100 | 102 72 600 300
350x150 | 10,2 78 600 300
350x200 | 102 84 600 300
350x250 | 10,2 9,0 600 325
350x350 | 10,2 102 700 350 7
400x100 | 10,8 72 600 325 B
400x150 | 10,8 78 600 325
400x200 | 10,8 84 600 350
400x250 | 10,8 9,0 600 350
400x300 | 10,8 9.6 800 350
400x400 | 10,8 10.8 800 400
500x100 | 12,0 72 600 375
500200 | 12,0 84 600 400 ﬁ
500x400 | 12,0 10,8 800 425 P
500x500 | 12,0 12,0 1000 500
600x200 | 132 84 600 450
600x400 | 132 10.8 800 475
600x600 | 132 132 1100 550
700200 | 14,4 8.4 800 500
7005400 | 14,4 10.8 1000 525
7005700 | 14,4 144 1200 600
800x200 | 15,6 84 800 550
800x400 | 15,6 10.8 1000 575
800x600 | 15,6 132 1400 625
800x800 | 15,6 15,6 1400 700
900x200 | 16,8 84 800 600
900x400 | 16,8 10.8 1000 650
900x600 | 16,8 132 1400 675
900x900 | 16,8 16,8 1500 750
1000x400 | 18,0 10,8 1000 700
1000x600 | 18,0 132 1400 725

1000x1000| 18,0 18,0 1600 800

JIBOMHOM PACTPYB
DN S L(1SO) | L(TOCT)
80 7.0 160 20
100 72 160 20
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125 75 165 20
150 78 165 20
200 8,4 170 20 o =
250 9.0 175 20 ! I
300 9.6 180 20 (N DN
350 10,2 185 20 !
400 10,8 190 20 Is !
500 12,0 200 30 . SS=
600 13,2 210 30 L
700 14,4 220 30
800 15,6 230 30
900 16,8 240 40
1000 18,0 250 40
JIBOIHOIT PACTPYE KOMIIEHCAIIMOHHBbII v
(TOCT) ———
DN L L1 D DE
100 320 | 200 180 s |
150 340 | 210 240 O e 11 B
200 340 | 210 295 22 o5 | N o
250 350 | 220 350 274
300 350 | 220 402 326
KPECT PACTPYE — ®JIAHEIL (FOCT)
DN x dn S L st L1
10080 | 72 | 250 7.0 175
100<100 | 72 | 300 72 200
125%100 | 75 | 300 72 175
150100 | 7.8 | 300 72 200
150150 | 7.8 | 400 78 250 L
200x100 | 84 | 400 72 225
200150 | 84 | 400 7.8 205
200x200 3,4 500 3,4 300 |
250100 | 9.0 | 400 72 250 y R
250x150 | 9.0 | 400 78 250 )
2505200 | 9.0 | 500 84 275 B ///Z
250x250 | 9.0 | 500 9,0 300 4
300100 | 9.6 | 400 72 275
300x150 | 9.6 | 400 78 275
3005200 | 96 | 500 84 300
3005250 | 96 | 500 9.0 300
300300 | 9.6 | 600 9.6 300
350x100 | 102 | 400 72 300
350x200 | 102 | 500 84 300
350x300 | 102 | 600 9.6 325
350350 | 102 | 600 10,2 350
400<200 | 108 | 500 8.4 350
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400x300 | 10,8 | 600 9,0 350
400x400 | 10,8 | 600 10,8 400
500x200 | 12,0 | 500 8.4 400
500x400 | 12,0 | 800 10,8 425
500%500 | 12,0 | 800 12,0 500
600x400 | 13,2 | 800 10,8 475
600x500 | 13,2 | 800 12,0 500
600%600 | 13,2 | 900 132 550
700x500 | 144 | 800 12,0 550
700x600 | 144 | 1000 13,2 550
700x700 | 14,4 | 1100 144 600
800%600 | 15,6 | 1000 132 625
800x700 | 15,6 | 1200 14,4 625
800x800 | 15,6 | 1200 15,6 700
900x700 | 16,8 | 1200 144 675
900x800 | 16,8 | 1200 15,6 700
900x900 | 16,8 | 1300 16,8 750
1000x700 | 18,0 | 1200 14,4 750
1000x800 | 18,0 | 1200 15,6 800
1000x900 | 18,0 | 1400 16,8 800
1000x1000 | 18,0 | 1400 18,0 800
KPECT PACTPYBHBIN (TOCT)
DN x dn S L S1 L1
100x80 72 250 7,0 125
100x100 | 7,2 300 72 150
125100 | 7,5 300 72 150
150100 | 7.8 300 72 150
150x150 | 7.8 400 78 200
200x100 | 84 400 7.2 200
200x150 | 84 400 7.8 200
200x200 | 84 500 8,4 250
250x100 | 9,0 400 72 200
250x150 | 9,0 400 78 250
250x200 | 9,0 500 8.4 250
250x250 | 9,0 500 9,0 250
300x100 | 9,6 400 72 250
300x150 | 9,6 400 78 250
300x200 | 9,6 500 8,4 250
300x250 | 9,6 500 9,0 250
300x300 | 9,6 600 9,6 300
350x100 | 102 | 400 72 250
350x200 | 102 | 500 8,4 300
350x300 | 102 | 600 9,6 300
350x350 | 102 | 600 10,2 300
400200 | 10,8 | 500 8.4 300
400x300 | 10,8 | 600 9,0 300
400x<400 | 10,8 | 600 10,8 350
500x200 | 12,0 | 500 8,4 350
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500%400 | 12,0 | 800 10,8 400
500x500 | 12,0 | 800 12,0 400
600x400 | 132 | 800 10,8 450
600x500 | 132 | 800 12,0 450
600%600 | 132 | 900 132 450
700%500 | 144 | 800 12,0 500
700%600 | 144 | 1000 13,2 500
700x700 | 144 | 1100 14,4 550
800%600 | 15,6 | 1000 132 550
800x700 | 156 | 1200 144 550
800x800 | 15,6 | 1200 15,6 600
900x700 | 16,8 | 1200 14,4 600
900x800 | 16,8 | 1200 15,6 600
900x900 | 16,8 | 1300 16,8 650
1000700 | 18,0 | 1200 144 650
1000x800 | 18,0 | 1200 15,6 700
1000x900 | 18,0 | 1400 16,8 700
1000x1000 | 18,0 | 1400 18,0 700
KPECT ®JIAHIEBBII (TOCT)
DN x dn S L S1 L1
100x80 72 400 7,0 175
100100 | 72 400 72 200
125%100 | 7,5 450 72 175
150100 | 7.8 500 72 200
150x150 | 7.8 500 78 250
200x100 | 84 600 72 225
200x150 | 84 600 78 225
200x200 | 84 600 8,4 300
250x100 | 9,0 600 72 250
250x150 | 9,0 600 78 250
250x200 | 9,0 600 8.4 275
250x250 | 9,0 600 9,0 300
300x100 | 9,6 600 72 275
300x150 | 9,6 600 78 275
300x200 | 9,6 600 8,4 300
300x250 | 9.6 600 9,0 300
300x300 | 9,6 600 9,6 300
350x100 | 102 | 600 72 300
350x200 | 102 | 600 8,4 300
350x300 | 102 | 700 9,6 325
350x350 | 102 | 700 10,2 350
400200 | 10,8 | 600 8.4 350
400x300 | 10,8 | 800 9,0 350
400<400 | 10,8 | 800 10,8 400
500x100 | 12.0 | 600 72 375
500x200 | 12,0 | 600 8.4 400
500x400 | 12,0 | 800 10,8 425
500x500 | 12,0 | 1000 12,0 500
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600x400 | 132 | 800 10,8 475
600x500 | 132 | 1000 12,0 500
600x600 | 132 | 1100 13,2 550
700500 | 144 | 1000 12,0 550
700600 | 144 | 1200 13,2 550
700x700 | 144 | 1200 14,4 600
800x600 | 156 | 1400 13,2 625
800x700 | 156 | 1400 14,4 625
800x800 | 156 | 1400 15,6 700
900x700 | 16,8 | 1400 14,4 675
900x800 | 16,8 | 1400 15,6 700
900x900 | 16,8 | 1500 16,8 750
1000x700 | 18,0 | 1400 14,4 750
1000<800 | 18,0 | 1400 15,6 800
1000x900 | 18,0 | 1600 16,8 800
1000x1000 | 18,0 | 1600 18,0 800
MY®TA HAJIBUKHAS (ISO)
DN D S L1
80 109 7.0 160
100 130 72 160
125 156 7,5 165
150 183 7.8 165
200 235 8,4 170
250 288 9.0 175
300 340 9,6 180
350 393 10,2 185
400 445 10,8 190
500 550 12,0 200
600 655 13,2 210
700 760 144 220 ; B
300 865 15,6 230 e
900 970 16,8 240 ol
1000 1075 18,0 250 S O O U O |
MY®TA HAJBUKHAS (FOCT) i
DN D s L2 L5y
80 116 7,0 260 Ft
100 137 72 265 < L >
125 163 7.5 265 ¢ 12 >
150 189 7.8 280
200 241 8,4 285
250 294 9,0 300
300 346 9,6 305
350 308 10,2 320
400 449 10,8 325
500 553 12,0 350
600 657 13,2 370
700 760 14,4 390
800 865 15,6 410
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900 968 168 430
1000 1072 18.0 450
MOKAPHAS IOJACTABKA ®JIAHIIEBASI
(rOCT)
DN DE S L L1
100 118 | 84 225 200
150 170 | 9. 250 250
200 22 | 98 275 300
250 274 | 105 300 300
300 326 | 112 325 300
400 429 | 126 350 400
500 532 | 140 450 500
600 635 | 154 500 550 :
3ATJIYIIKA ®JIAHIEBAS (ISO) '
oNn | PN g D2 a d m
oap HIT.
80 }2 200 [ 160 | 19 | 19 | 8
10
100 20 [ 180 | 19 | 19| 8
16 D1
10
125 o 250 [ 210 | 19 | 19 | 8 >
150 12 285 | 240 | 19 | 23 | 8
200 H9 1 340 | 205 | 20 | 23 3
16 12 OTOTOESGSTGES G
250 10 400 350 22 z3 12 '
16 355 28 B .
10 400 23 L
300 | 455 f| 245 e 12 —
10 | 565 | 515 | 245 | 28
400 580 | 525 | 280 | 31 | 1©
10 | 670 | 620 | 265 | 28
S0 e T 715 | 650 | 315 | 34 | 2O
10 | 780 | 725 | 30 | 31
600 T840 | 770 | 36 | 37 | >
10 | 895 325 | 31
700 e T o0 | % [305 [ 37 | %
10 | 1015 35 | 34
800 g Tro2s | 20 [43 [ a0 |
0 [ 1115 375 | 34
900 e T 1125 | ' [465 | 40 | 2
10 | 1230 | 1160 | 40 | 37
1000 1255 {1170 | s0 | 43 | 2
MY®TA CBEPTHAS (TOCT)
DN D L | Ll d n
100 | 118 | 180 | 250 | M6 | 4
150 | 170 | 230 | 302 | M20 | 4
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446 | M24 4 @—

200 222 230 360 M20 4
250 274 300
300 326 325 490 M24 4

™\

MY®TA PEMOHTHAS HAJIBUKHASL

L1

[«

DN D L L1 d n
100 120 250 150 MI16 4
150 174 314 183 M20 4

N

R

2272277778

@
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29 YiioTHuTEIbLHBIE KOJbIA

HasHaueHHeM yIIIOTHUTENBHBIX KOJICL, MCIIOJIb3YeMbIX B PacTpPyOHBIX COCAMHEHHSX TpPYO,
SIBISIETCS] 00ECIICUCHIE TapaHTHH TOTO, YTO YIUIOTHEHHE OyIET IMOJIHOCTHI0 TEPMETHYHO BO BPEMS
BCEro CpoKa CIIyk0bI Tpy6ONIpoBoaa.

2.9.1  Cmapenue pe3unuvl.

3MeHeHre MEXaHNYeCKUX CBOMCTB YIUIOTHUTENBHBIX KOJIEIl CO BPEMEHEM MOXKET OBITh 00b-
SICHEHO BYMsI IPUYHHAMU:

- TEKy4eCTh BO BPEMEHH — IOJI3y4ecThbi0 (yBelMUMBarouecs Ae(hOpMaiy P MOCTOSHHON
Harpyske); .

- penakcarus  (pesaKcanusi CKaTHs IPH MOCTOSIHHOM Aedopmann).

B ciyuyae pactpyOHBIX COSMHEHUH YIUIOTHEHHE JOCTUTAETCs KOHTAKTHBIM JIaBJICHHEM MEX-
Jly METAJUIOM M PE3MHOBBIM KoJbLOM. [ledopmarusi yIOTHUTENBHBIX KOJIEL, MMOJy4YeHHas B Mpo-
Lecce COSMHECHUS, OCTAeTCs MOCTOSIHHOMN. ClIe0BaTENbHO, SIBICHUE PENAKCAIlMi — CAUHCTBEHHOE,
MpeICTaBIISIOIIee HHTEPeC.

2.9.2  Usmepenue peraxcayuu

Fi/Foy

10t Penakcauus npu oKpysKaomei
' . Temmeparype
.

03 =8 -~ ™ —— Ft/FO — cxopocTh penakcariy B MOMEHT t IIpu

o 25% xoadduirenTe perakcannm
a7 i

S
8 Ft — cuna peakuuu yIuiOTHUTEIEHOTO KOJbIA
B MOMEHT BPEMEHHU t

05 P
f14 FO — HauanbHas CHJIa PEaKUUH yIUIOTHUTENb-
8 3 HOIr'o KoJibLla
0z
a1

wow v owt W W
e (T OOMEK LT,

= =317 FPOM (7 B0l

- = ool 180

Penakcanust yrmiuoTHUTEIBHBIX KOJIEL] ONpeessieTcsl U3MEPEHUEM BO BPEMEHH CHJIBI, TpeOye-
MO, 4TOOBI C3KaTh 00pasel 10 GUKCUPOBaHHON nedopmarum.

Jluarpamma BBepXy IOKa3blBaeT penakcauuio pesunbl EPDM npu okpyskaromieil Temneparype,
UCHOJIb3YEeMOH B TPyOOIPOBOIAX JUIsl HUTHEBOW BOJIBI M KAHAIU3ALMH.

*

Penakcanust — nporecc caMoNnpou3BoJIbHOIO yMEHbIIEHHs BHYTPEHHEI0 HaNpsHKEHUs MaTepHalia ¢ TeYeHHeM
BPEMEHH IIPH HEU3MEHHOM nedopMarium.



000 «JITK «CBOOOHBIN COKOI»

&

Pexomennarnuu no ucnons3oBanuto Tpy6 u3z BUILT (pexakuus Ne 5)

ctp. 51 u3 148

2.9.3  Kommaxmmuoe daenenue

KoHTakTHOE 1aBiaeHue

KonraktHoe naBnenue

KonraktHoe naBneHuf

JlaBneHue KHUIKOCTH

HauansHoe
cxarue

KoHnTakTHOE naBieHue

JlaBrieHne XKHUIKOCTH

PucyHok 2.16

KonTakTHOE naBieHue.

HaBJ’IeHI/Ie JKUIKOCTH

PactpyOHble coeanHeHUs TPYO BBINOIHAIOTCS TAaKUM 00pa30M, YTO 3a CUET KOHTAKTHOTO J1aB-
nenus (cM. puc. 2.16) MexIy yIIOTHHTEIEHBIM KOJBIIOM W METalIOM TPYOBI, a TaKKe JAaBICHUS
BOJIbI, FAPAHTUPYETCs a0COIIOTHAS INIOTHOCTH TPYOOIIPOBO/Ia B TEUCHUE BCETO CPOKA CITYXKOBI.

294

Bbl60p mamepuaia yniomarumebHolX Kojey

Ipu ucrnions30BaHUU TPYO IS pa3IUYHBIX 00IACTEl MPUMEHECHUS CTAHOBUTCS aKTYalIbHBIM H
BBIOOpP MaTepHaja yIIOTHUTEIIBHBIX KOJIEL, HCIOIb3YEMBIX JUIsl CTHIKOBKY Tpy0. O0Ie pekoMeH-
Jalliuy 110 UCIIOJIB30BaHUIO yl'[J'IOTHl/ITeJ'lebIX KoJiel U3 pa3J]H‘1H]>[X MaTepnanos pIaIs:s pr601'[pOBO-
JIOB Pa3IMYHOr0 Ha3HAYCHUs MpUBECHBI B Tabmuue 2.17.

Tabmuna 2.17

OGH_II/IC PEeKOMEHAAUHU 110 NIPUMEHEHUIO MaTCpUAJIOB

YIUIOTHUTEJIBbHBIX PE3MHOBLIX KOJICH B pa3JIUYHBIX Cpeaax.

O06o3HaueHUe pe3uH,
XHMHYECKOE Ha3BaHUE

MaxkcumanbHast
Temreparypa
SKcIuTyaranumy, °C

CroiikocTs B cpefax,
001acTh MPUMEHCHUSI

NBR

Heapomartuueckue yrieBoao0poIbl
Hedts

(HATpHII, pe3UHA HA OCHOBE OyTaueH- 65 T'oprouee
HuTpuibHoro kayayka CKH, akpuio- Cmazka
HUTPUIIOBBIN OyTaHeH) Kupsi, macina
IIpecHas Boga (B T.4. MUThEBAs)
HNBR Heapomaruueckue yriaeBogopost
(HUTpHI, pe3HHA HAa OCHOBE THAPHPO- ?gcb;];ee
BAaHHOTO OyTaJUEHHUTPUIBHOTO Kaydy- 95 CMI;,SKa
ka CKH, akpuioHUTpuIIoBbIi OyTanu- JKHPBL Macia
cH) PBbI,
IIpecnas Boja (B T.4. IUThEBas)
IIpecnas Bozaa (B T.4. MUTHEBAs)
Mopckas Boaa
EPDM BriToBas kanaauzaiuys
lopsiyas Boza
(pe3nHa Ha OCHOBE JTHJICHIIPOIIIICHO- 115

Boro kayuyka CKOII, CKOIIT)

[IpombInIIeHHAs KaHATA3AIS
Pas0aBiieHHbIC KHCIOTHI H MIEIOYH
PacturenbHble Macia

Cruptet
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Xumudeckasi CTOHKOCTb Hanboiee pacnpoctpaneHHbIx Mapok pe3ud (EPDM u NBR) npuse-
neHa B Tabimne 2.18.
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Tabmuma 2.18

MakcuManbHO JO0MyCTUMast KOHICHTPAIIKS Pa3InuHbIX BELIECTB
B Bojie st pesuH EPDM u NBR (HNBR).

XuMHYecKoe Pe3unbl
BellecTBO EPDM NBR (HNBR)
CnupTrbl
OTHIOBBII He orpannueno He orpanuyeno
MeTunoBbli He orpanndeno He orpannueno
OTHICHIIUKOIb He orpannueno He orpanudeno

AundaTnyeckue yriieBoaopo/bl

VYaiir-coupur

He npumensiercst

He orpanudeno

Jlu3esbpHoe TOIUIMBO, OCH3UH, HePTh

He npumensercs

He orpannueno

Kepocun

He mpumensiercst

He orpannueno

ApOMaTuqecKue YIJI€BOAOPOAbI

Kcunon, kcumon

He npumensiercst

He orpannyeno

benson, ctuposn, JTMrpouH

He npumensiercst

He npumensiercst

Macia

CMa3KH, ra3oJInH, IPOU3BOAHbIE He npumensiercs He orpanuyeno
Oprannyeckue He npumensercs He orpannyeno
Boaa

IIpecHast Bojia (B T.4. MUThEBAs)

He orpanmnueno

He orpannyeno

CouieBoii pacTBop

He orpanuueno

He orpanuyeno

JuctunnmpoBanHasi Boga

He orpannueno

He orpanmnueno

XJiopupoBaHHas Bojia

He orpannueno

He orpanuyeno

X/10pHpOBaHHbIE PACTBOPHTEJIH

TpuxsiopaTuieH He npumensiercst He npumensiercst
Xiopodopm He npumensercs He npumensercst
Kucaorsl

YkcycHas He orpannueno He orpannueno
Xpomosast He orpannueno He orpanudeno
JIumonHas He orpanndeno He orpannueHo
Consnas He orpannueno He orpanmnueno
MonoyHast He orpanndeno He orpanuueno
A3soTHas He orpannueno He orpannyeno
[1aBeneBas He orpannueno He orpannueno
DocdopHast He orpannueno He orpanmnueno
Cepnas He orpannyeno He orpannueno
JyOunpHast He orpanmnueno He orpanmnueno
Bunnas He orpanuueno He orpanuueno
Ilenoun

Ammuak He orpannueno He orpanuyeno
AHunmmH He orpanmnueno He orpanmnueno
JuMeTninamMux He orpannueno He orpanuyeno

Denou, Kpe3ou

He orpannueno

He orpannyeno

T'uapokcun kanust

He orpanuueno

He orpanuyeno

[upuaun He orpannueno He orpannyeno
XUHOJIMH He orpannueno He orpanuyeno
I'mapokcup HaTpus He orpannueno He orpannueno
Tpumernnamux He orpanndeno He orpannueno
Coun

Xyopu HaTpHs

He orpannueno

He orpanudeno

Xopu kanus

He orpannueno

He orpannueno

Cynbdhat aMMOHUSI

He orpannueno

He orpannueno
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2.9.5  Qusuko-xumuyeckue ceolicmea pe3un
000 «JITK «CBOOOIHBII COKOMD» MOCTAaBISIET YIUIOTHUTEIIBHBIC KOJbLA, U3TOTOBICHHBIC U3

pesursl EPDM. Jlnama3oH HCIONIB3yeMBIX TEMIIEPATyp Ul YIDIOTHUTEIBHBIX KOJEI: OT MUHYC 20
1o umoc 115 °C. B tpybax ¢ pacTpyOHBIMH COSIMHEHUSIMHU HCIIOIB3YIOTCS YIUIOTHUTEIILHBIE KOJIb-
I3, U3TOTOBIICHHBIC U3 PE3UH OJHHX M TeX )K€ MapoK: [JII YacTH KOJIbl[a, KOHTAKTHPYOIIEeH ¢ BO-
JI0M — rpynma pe3uHsl 1, Ul yacTu KoJIblla, He KOHTAaKTUPYIOLIEeH ¢ BOJI0M — rpynmna pe3uHsl 2. du-
3MKO-XMMHYECKHE CBOMCTBA pe3HH rpynnsl 1 u 2 ykasansl B Tabmuue 2.19.

Tabauua 2.19

OU3NKO-XMMUYECKHE CBOMCTBA PE3HH.

Ne 3Ha4eHue I TPYIIIEI
HanmeHoBaHue moka3arens
n/n 1 2
Teepmocts mo llopy A, ex. Illopa A 5013 805
2 YcnoBras npoyHOCTh NpH pacTskennn, MIla, He menee 9 9
OTHOCHTENBHOE YIJIMHEHHE IIPH pa3peise, %, HE MEHee 300 125
OTHOCHTENbHAs OCTATOYHAs AeOpMALMs [10CIIE CTapEHUs
Ha Bozyxe npu cxatuu 20%, %, He Gozee
4 npu Temneparype 23 °C B TedeHue 72 4 12 15
npu temneparype 70° C B Teuenue 24 u 20 20
npu Temneparype munyc 10 °C B Teuenune 72 u 50 60
H3meHeHHe TBEPIOCTH IIOCIE CTapeHUsl Ha BO3JIyXe HpH
5| remmeparype 70 °C B Teuenue 7 cyTok, ez, Lllopa A ot +8 10 -5 ot +8 110 -5
6 V3mMeHeHHe yCII0BHOM MPOYHOCTH NPH PACTSHKEHUHU TTOCIIE
cTapeHus Ha Bosgyxe npu temmneparype 70 °C B Teuenue -20 -20
7 cyToK, %, He Oonee
H3MeHeHHe OTHOCUTENBHOTO YAIMHEHHUS [IOCIIE CTapEHUs or +10
7 o o, | 0T +10 1o -30
Ha Bo3ayxe npu temmnepatype 70 °C B Teuenue 7 cyTok, % 110 -40
3 Penaxcauust Hanpsbkenus npu Temneparype 23 °C B Teue- 15 17
Hue 7 cyToK, %, He boiee
H3menenue oobema B Boae npu temmneparype 70 °C B Te-
9 . A€ Tp patyp or+810-1 | or+810-1
4yeHue 7 CyTok, %
CTOHMKOCTb K 030HHOMY CTapeHHIO IpU 00bEMHOIt 10J1e
10 | o3oma (5,040,5)107° %, Temmeparype 40 °C u gedopma- TpeLLHHbI HE HOIYCKAKTCS

un pactsoxenus 20 %
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3 YnakoBka, norpy3ka, TpaHCHOPTHPOBaHNE, CKJIATUPOBAHNE

3.1 YnakoBka Tpyo

TpyOsl Mo pacTpyOHBIE COeMHEHNUS ¢ YCIOBHBIM aAnametpoM oT 80 1o 300 MM XpaHsTCS U
noctasisirorcest Ilotpeburento B makerax. [lakeTsl copMUpOBaHBI TaKUM 00pa3oM, 4TOOBI yIIpo-
CTHTh ¥ YCKOPHTH Ollepanuu morpy3ku. TpyOsl ¢ pactpyOHbIM coennHenneM cBbiie DN300 mm
noctaisitorest [TorpeduTento 6e3 TpaHCIOPTHBIX TAKETOB.

Bremnmii Bux makera TpyO Ioka3aH Ha pucyHKe 3.1, pa3Mepsl IakeTa M €ro TEeXHHYECKHe
XapaKTEepUCTUKHU — B Tabuuie 3.1.

Pucynox 3.1 [Maket TpyO.
Ta6muma 3.1 TexHUUEeCKHE XapaKTEPUCTUKH ITAKETOB TPYO.
Y cnoBHBII POX0J, MM
XapakrepucTuka
80 100 125 150 200 250 300

L, MM 6200162007 | 6200"° [ 6200 | 6200"° | 6200 | 62007
1, Mm 446 | 547°° | 492 | 5817 | 746™ | 6237 | 7267
h, MM 524 468 538 427 540 646 749
KonuuectBo Tpy6 B makere 16 12 9 6 6 4 4
KonunuectBo npoknanok u3 nepe-
Ba TBEpBIX Hopox (30x100x659) 12 8 8 4 4 4 4
KosmuectBo 00BsI30B — JieHTa Me-
tayumaeckast 0,8 x 32 (mo T'OCT 4 4 4 4 4 4 4

3560)

MakcumalbHas Macca

o 97,3 | 131,0 | 151,7 | 206,2 | 268,4 | 333,5 | 419,1
OJIHOH TpyOBI, KT

Maxcumanshas macca 1578,9 | 1583,0 | 1380,0 | 12482 | 1621,4 | 1345,0 | 1687,4
rnakera Tpyo, Kr

3.2 ITorpy3ska — pa3rpy3ka Tpyo

ITpu morpyske u pasrpyske Tpy® HEOOXOAUMO COOTIOAATh HECKOIBKO JIEMEHTAPHBIX IPABUIT
HPEIOCTOPOKHOCTH:

- UCTIONB3YHTE NOABEMHOE YCTPOHCTBO 1OCTATOUHON MOIIHOCTH;

- HaIpaBJIsiiTe HA4all0 M KOHEI Ipoliecca MOJbeMa;

- IPOU3BOIUTE MAHEBPHI ILUIABHO;
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- u3beraiTe packauMBaHus, YIapOB WIIM TPEHUs TPYO O Ipyrue TpyObl, 3eMII0, OMOPHI TpEii-
nepa, wii 6opTa BaroHa.

IMorpy3ska u BBIrpy3Ka IaKETOB JTOJDKHA OCYIIECTBIATHCS HMPHUCIOCOOICHUAMHE, 0OecIIeurBa-
IOIIIMMHU COXPAaHHOCTb TPYO U IIeIOCTHOCTh MakeToB. Kak npaBuiio, 171 NepeMelleH s IPUMEHSI0T-
CsI IPUCIIOCOOJICHHUS C UCIIOIb30BAaHHEM HEHJIOHOBBIX KAHATOB HIIM PEMHEHl ¢ 4-X KPaTHBIM 3aI1acoM
0 IPY30N0ABEMHOCTH.

Ilpy mepeBo3ke M IOrPY30YHO-PA3rPY30YHBIX pabOTax 3ampelaercs cOpachBaTh NAKETHI,
POHSATH U HOJBEPraTh UX yIapHEIM Harpy3KaM.

IMorpyska u pasrpy3ka IaKeToOB JOJDKHA IPOU3BOJHUTHCS COITIACHO CXeMe, 00ecIeunBaomeit
3axBaT BCEro Makera. 3anpeaercs 3axXpaT akeTa 3a OfHy TpyOy.

IMorpy3ka makeToB 0OBIMHO OCYIIECTBIICTCS IPU HOMOIIY BIJIBYATOrO HOTPY34UKa WM IIe-
PEABIDKHOTO MOCTOBOTO KpaHa. B KkadecTBe CTPOI HCIIONB3YIOTCA HEHIIOHOBBIC KaHATHI 50131
HEHIOHOBBIC PEMHH.

IIpu pasrpyske MakeToB U3 KOHTEHHEPOB UCIIOIB3YIOT JBa BHIBYATHIX HOTPY34UKa MM COYC-
TaHHEe BHJIYATOTO IOrPY34YMKA U IEPEIBIKHOTO KpaHa ¢ HEHIOHOBBIM PEMHEM B KayecTBE CTPO-
IBL.

Jlnst obecrieueHus 6€30MacHOM pa3rpy3Ku yros CTpOIlbl HE JOJDKEH NpeBblath 20 °.

Jlnd HemakeTHPOBAHHBIX TPYO HCIOIB3YIOTCS KPIOKHM C 3IaCTHYHBIM IOKPBITHEM, HO HpH
9TOM BaXXHO HE JONYCKAaTh KOHTaKTa METajula ¢ BHYTPEHHHM IIOKPBITHEM BO M30€XaHHE ero Io-
BPEXKICHHS.

IMocne pasrpy3ku, eclii He OIpeJieeHo I0-APYroMy, TO TpyObl HE0OX0IMMO PacKIaibIBaTh B
psiI BOOJIb TpaHIIEH, Ha TOH ee CTOPOHE, Il HeT BLIOPAHHOr0 TPYHTA, pacTpyOaMu B HaIpaBJIeHUU
YKIaAKH (TIaAKUHA KOHel] yKa3bIBaeT Ha HAYaIbHYIO TOUKY YKIIAJKH).

H3s6eraiite:

- BOJIOUCHHUsI TPYO 110 3eMJIe, TaK KaK 3TO MOXKET [TOBPEAUTh BHEILIIHEE TIOKPBITUE;

- OpocaHus TPyO Ha 3eMIIIO, JaXKe Ha aBTOMOOMIIbHBIC IIIHHbI HJIU ECOK;

- packiaJKky TpyO B OIACHBIX 30HAX, HAIIPUMED, TA€ YaCTO MPOE3KAIOT MAIIHHBL.

33 TpancnopTupoBanue Tpyo

TpyObI OTrpy’KaloTCs B MaKeTax WM HABAaJIOM aBTOTPAHCIIOPTOM, B KOHTEHHepax MM Cyaax
B 3aBHCHMOCTH OT pekomeHaaruii [lorpedurens:

- 0OBIYHO HEMaKeTHPOBAaHHBIE TPYOBI IPY3ST APyCaMH, MPOKIAAbIBAs MEXLY SpycaMy IOJIH-
9CTep WIN MPOPE3MHEHHOE BOJIOKHO, a TAKXKE Pa3/ielIUTeNbHbIE OPYCKH U BOJIOKHA, €CIIU TpedyeTcs
n30€XaTh CONPUKOCHOBEHHS MEXIY SPYCaMHU.

- makeThl JgenarTcs ad TpyO amamerpoM 1o 300 MM ¢ pa3fenUTENbHBIMU MPOKIAAKaMU
MEXIY SIPyCaMHu.

- 1o cneuuansHoMmy TpeboBanuto [Torpedutens tpyost DN 80-300 MM mocTaBistoTCs ©
IUIACTHKOBBIMH 3ariyikamu, Tpyosl DN 350-1000 noctaBisitoTcst ¢ MSTKMMH IOJIUIPOIUIEHOBBI-
MH 3arJTyIIKaMH Ha pacTpyOe U IIaqKkoM KOHIIE ISl IPeIOTBPAIIEHHUS TONafaHusl IbLIM 1 HHOPO-
HBIX YaCTHUI] BHYTPb TPYOBI.

TpaHCIOPTHBIC CPEICTBA JOJDKHBI OBITH MOAXOASIIMMH JUIS IEPEBO3KH, IOTPY3KH U Pasrpys-
ku TpyO. [l yMeHbIIeHNS pHCKa aBapHii BO BpeMsi TPAHCIIOPTHPOBKH JAOJDKHBI COOIOIATHCS CIe-
JIYIOIIUE MTpaBHIIa;

- He JOIyCKaTh HPSMOr0 KOHTaKTa TpyO C JTHOM TPaHCIIOPTHOTO CPEICTBa (pacronaraiite
TPyObl TOPU30HTAJIBHO, HA IBYX MapaUICIbHBIX ACPEBIHHBIX OPYChsIX);

- TIPYU TPAHCIIOPTHPOBKE MCIOJIB30BaTh OOKOBBIC MOAJEPIKKHU (YIIOPHI), B LIEJISAX CTAOMIN3AIMN
rpysa;

- 3aKPeIIATh IPY3 IPU MOMOIIM TEKCTHIBHBIX PEMHEH 1 HATSATUBAIOIIUX YCTPOHCTB;

- B IIPOLIECCE TPAHCIIOPTHPOBKH MPOBEPSITh, YTOOBI IPy3 HAXOIMIICS B 3aKPEIIIEHHOM COCTOS-
HHY;
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- IPH MIePEBO3Ke TPYO aBTOTPAHCIIOPTOM JTHHA CBHCAOLIMX KOHIIOB HE JOJDKHA TPEBBILIATH
25 % ot MHBI TPYOBI.
34 CryiaanpoBaHue U XpaHeHue TPyo

TpyOBl MOTYT XpaHUTHCS B TIAKETaX MIIM HABAJIOM B CKJIaJaX. XpaHEHHE OCYLIECTBISIETCS Ha
TBEP/OH MOBEPXHOCTH C COOTBETCTBYIOIIUM MOJBE3HBIM IIyTEM, IIPOCTPAHCTBOM M 000pYIOBaHU-
€M 715 TIOTPY3KU-Pa3rpy3KH.

CknagupoBaHue TpyO Ha MecTe YKIAJKH JODKHO 00eCHeYrBaTh BO3MOXKHOCTh KOHTPOJS U
MIPOBEJCHUS PEMOHTHBIX paboT. Ecnu Ha TpyOax oOHapyXeHBI HOBPEXICHUS (HAIpHMeEp, IOBpe-
JKJICHHE BHYTPEHHETO WIIM BHEIIHErO MOKPBITHS), OHH JIOJDKHBI OBITh YCTPaHEHBI Mepel] CKIaaupo-
BaHHEM.

OCHOBHBIE HHCTPYKIIUH:

- MECTO CKJIAIMPOBAHHS IOJDKHO OBITH TOPU3OHTAIIBHBIM;

- u30eraiite  OOJIOTUCTOM IOYBHI, TEPEMELIAIOIINXCS [T0YB, KOPPO3SHOHHBIX MOYB;

- yKJIa[gpIBaiiTe TpyObl B OJJHOPOJIHBIC (OJHOIO JHamMeTpa) mITabelsl, HCXO/sd U3 PallOHAb-
HBIX COOOpayKeHHH CKIIQJIMPOBAHUS, TO K€ CaMoe KacaeTcst M (JaCOHHBIX YacTel;

- UCTIOJIB3YHTE JOCTATOYHO NPOYHBIC U BBICOKOKAYECTBEHHBIC COPTa APEBECHHEI (1151 OpYCh-
©B KIIMHbHEB);

- BCET/1a )KEeJATEJILHO KaK MOXKHO B OOJIBIICH CTEIIEHN COKPATUTh BPEMS XPaHEHUS;

- CHenualibHbIE MEphl IIPEIOCTOPOKHOCTH HEOOXOANMO MPHHSATH JUIs TPYO CO CHEenUaIbHBIM
MOKPBITHEM.

3.4.1 llImab6enuposanue mpy6 nHasaiom.

[ITabenipoBanie HEMAKETHPOBAHHBIX TPYO Ha CKJIAJaX M CTPOMTEIBHBIX IUIOIMIAIKAX JTOIK-
HO MPOM3BOJUTECS HA POBHBIX [IPOYHBIX OCHOBAHMSAX. Psibl Tpy6 B mTaberne HOMMKHBI OBITH YIIOXKe-
HbI Ha POKIaAKU. [Ipu 3TOM HEOOXOANMO MPEAyCMaTPHUBATh GOKOBBIE OIOPEI, IPEIOTBPALIAIOIIHE
CaMOIIPOU3BOJIEHOE PacKaTEIBAHHE TPYO.

BapuanTsl mrabeniupoBanus Tpyo.
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Bapuasr 1

IlITabens B BHE TUPAMUBL PACTPyO K INaJKOMY KOHILY

Ha npakTuke 3TOT BapuaHT sBiIsieTCs HauOojIee MHTEPECHBIM C
TOYKH 3pEHUsI OE30IIaCHOCTH, CTOMMOCTH MaTepHalIa IOUICPKKH
U OTHOLICHHS KOJIMYECTBA CKIAUPYeMbIX TPYO K 00beMy IITa-
oenst.

OpHaKo IS 3TOTO BapHaHTa TPyObl HEOOXOJUMO IOJHUMATH 32
KOHIIBI TIPH TIOMOIIM KPIOKOB, MCIIOJIb30BaHNE HECKOIBKUX KPIO-
KOB I103BOJISICT TIOJJHUMATh HECKOJIBKO TPYO OZIHOBPEMEHHO.
HyokHuit ciioii: HUKHHH CII0H KiTafeTcs Ha 2 MapauiesIbHbIX
Opyca, oIMH U3 KOTOPBIX HAXOAUTCS HA PAacCTOSHUM | M OT pac-
TpyOa, B TO BpeMsl KaK JPYyroil Ha pacCTOSHUU | M OT TJIaJIKOro
KoHIa Tpy6. TpyOs!I pacronararoTcs mapaulesIbHO JPYT APYTY.
PactpyOb1 conmpukacaroTcst ApyT ¢ APYroM, HO He KOHTAaKTUPYIOT
¢ 3emueil.

TpyObl ¢ IBYyX CTOpOH mTabeis 3aKperusiioTcs y pactpyba u
TJIAJJKOT0 KOHIIA TIPY MNOMOIIM OOJBIINX JIEPEBSHHBIX KIIHMHBEB,
npUOUTHIX K OpychbsiM. [IpoMexyTouHble TPpyOBI 3aKpEIUIIIOTCS
TOJIBKO CO CTOPOHBI IJAAKOTO KOHIA IIPH IIOMOIIHM KIIMHBEB
MEHBIILIETO pa3Mepa.

BepxHue ciion: BepXHHUE CIION COCTOST U3 TPYO, YIOKEHHBIX C
Yyepe0BaHUeM pacTpy0a U IIaJkoro KOHIa TpyObl, TakuM o0pa-
30M, BCE pacTpyObl OZHOTO SIPyca BBICTYIAIOT HAM TJIAIKUMH
KOHIIAMU spyca, HaXOASIIErocsl HWXe, Ha BEJIMYMHY JUTMHBI pac-
Tpy6a, mroc 10 cM (171 HeponmymeHus JehopMaIiH rIaaKkoro
koHua). L{unuuaps! TpyO 1ByX MOCIEI0BATENBHBIX SIPYCOB CO-
IIPUKACAIOTCS.

BapwuanT 2

EnunooOpa3sublii mtabens: pacTpyObl C OJJHOH CTOPOHBI

Huoxuuit cnoit Tak ke, Kak B IEpBOM BapUaHTe.

BepxHue ciiou: TpyObl BBIPOBHEHbBI BEPTHUKAIBHO B JIHHKIO. Kax-
ZIbIi SIPYC OT/ENEeH OT MPEABIAYLIEro OpyChSIMH, TOJIIHHA KOTO-
PBIX HEMHOTO 0OJIBIIIE, YeM pa3HHUIIa B JuameTpe (pactpyo-
LHIMHAD TPYOBI).

TpyObI ¢ IBYX CTOPOH 1Tabesst 3aKpeIuIsiFoTCs y pacTpyda u
[JI3IKOTO KOHIIA [P MOMOIIH JAE€PEBSIHHBIX KIIMHBEB, PUOUTBIX
K OpychsM. DTOT METO/I TO3BOJISIET MCTIOIB30BATh JI00BIE METO/IBI
nojbeMa (IIpH MOMOIIM KPIOKOB, IPY30IH0IbEMHBIX IETEb BOKPYI|
TpyObl, aBTOMOOMIIH C TPY30TM0/bEMHBIMH MEXaHH3MaMH).

Bapuanr 3

Ksanparssie mrabenn

Hwxuuii crnoii: popmMupoBaHUe U yKpEIUICHHE HUKHETO CII0st
TaKue, Kak B IEpBOM BapHaHTe, HO TPyObl paclolaraloTcs: pac-
TpyO-TIIaIKHii KOHEIl; UX HUIHHIPHYESCKHE YaCTH CONPUKACAIOT-
csi. B nononxenue pactpyObl BHICTYNAIOT 32 IVIaJKHE KOHIIBI CO-
CeJIHUX TPYO Ha BCIO JUIMHY pacTpy0ba, mioc 5 cMm. TpyOsl ¢
YCIOBHBIM Tpoxo1oM 150 MM 1 Gosiee CKIagupyOTCs Ha TpeX
Opychsx (BMecTo 2).

BepxHue cron: kaxblii sIpyc COCTOUT U3 TPYO, CII0XKEHHBIX MO
NPHHIUITY pacTpyO-riaakuil KOHel, TaKkKe, Kak U B HIKHEM
cioe. TpyObl 0HOTO sipyca pacronaraloTcs Mo NPSIMbIM YIIIOM
K TpyOaM sipyca, pacrosiokeHHOTo Hibke. KoHIb! Tpy6 cooTBeT-
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CTBEHHO UMEIOT ECTECTBEHHYIO GOKOBYIO TIOIEPKKY B BHIIE
pactpy0oB Tpy0 sipyca, pacroNoKEeHHOTO HIKe. DTOT METOT
MO3BOJISICT UCIIONB30BATH MHHUMYM YIIAKOBOYHOT'O MarepHaia,
HO TpeOyeT CIenHaIbHOTO Crocoda mogbeMa TpyO u3-3a CIenu-
(huueckoii CTpyKTypHI mITadens.

PexoMeHIyeMoe YHCJIO SIPYCOB.

(HermakeTHPOBaHHBIC TPYObI)

Beicota mrabenupoBanus
Pasuep (DN) (Maxc. KoJI-BO SpycoB TPy0)
80 18
100 16
125 16
150 14
200 12
250 10
300 8
350 7
400 7
500 6
600 4
700 3
800-1000 2

[pu wrabenupoBanuu Tpy6 Ha OCHOBaHHE HEOOXOAUMO YJIOKUTD JIEpPEBSHHbIE OPYCKH Tak,
4TOOBI pacTpy0, KU KOHEl| M LEHTPalbHas YacTh HEe Kacaluch 3eMiid. Pa3mep nepeBsHHbBIX
OpycKoB J1oibKeH ObITh He MeHee 100 MM BBICOTOI U 225 MM IIMPHHOH.

3.4.2 llImabenuposanue mpy6d 6 nakemax.
Mecro, ucnonb3yemMoe [Uisl ITabeTMpoBaHusl TOJDKHO UMETh TBEPA0E OCHOBAHHE C COOTBET-

CTBYIOIIAM ITOABE3AHBIM IIYyTEM IJIA TPAHCIIOPTHBIX CPEACTB, IIOTPY3YMKOB U T. 1.

[TakeTsl TpyO MOTYT OBITH CIIOKEHBI B IITa0ENb, Ha Opychix pazmepoM 80 x 80 x 2600 mm, 1o

3y 4 nakera B KaxJ0M psLy, IPH 3TOM OCH TPYO JAOKHBI ObITh HApaJUISIbHBI.

Kaxnprit ocrenyronmii sipyc MakeToB OTAETACTCS OT MPEIBIAYLIEro OpPYChSIMHU, TOJIIHHA
KOTOpBIX HEMHOTO 0oJbliie, YeM pa3HHIa B auaMerpe (pacTpyo-tmiuuap Tpyosi). [lepronnueckn
HEO0OXOAMMO TPOBEPSATH COCTOSHUE MTAKETOB, a TAKXKE OOIYI0 CTaOHILHOCTD IITA0CIIS.

Pexomenayemasi BbIcOTa mITagesist TPYO B MaKeTax.

(makeTHpoBaHHbIE TPYObI)

Bricora mrrabennpoBaHust
Pasuep (DN) (Makc. KoJ-BO sIpycOB TPyO)
80 20
100, 125 18
150, 200 14
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[ 250,300 \ 10 |

3.4.3  Xpanenue mpy6

Jlist IpeoTBpAaIleHHs TOBPEKIACHHUS BHEIIHETO MOKPBITHS TPYO MPH MX UTUTEIBHOM XpaHe-
HHU{ Ha OTKPBITBIX IUIOIIAAKaX OHHU JOJDKHBI OBITh 3aLIMIICHBI OT MOMAJIaHHUs OCAJKOB U MPSMbIX
COJTHEYHBIX JIy4eil. B kadecTBe 3alMThl MOXKHO HCIIOJIB30BATh MOJIHUITHICHOBYIO HEMPO3PAYHYIO
IUICHKY, OPE3€HT, WITK APYrOi BIArOHEIPOHHUIIAEMbIH MaTepHal.

Xpanenue TpyO U QUTHHIOB B XKapKOM, CyXOl OKpYKarolleil cpeae MOXKET BbI3BATh PACLIU-
pEHHE METalIa U CKaTHe PaCTBOPA, YTO MOXKET IPUBECTH K TIOSBICHHUIO YYaCTKOB C MOTEPEH CIel-
JICHHSI ¥ YCaJOYHBIMH TPEIIMHAMH, IIHPHUHA KOTOPBIX MPEBBILIACT MPEAC/IbHbIC OTKIOHEHUs. [Ipn
ojiaue BOJBI MOKPBITHE Pa30yXHET BCJICICTBHE BIUTHIBAHUS BJIATH M TPEIIHHBI 3aKPOIOTCS JI0 CO-
OTBETCTBHUS HOMUHAIIBHBIX 3HAYCHHUH C MPEICIBHBIM OTKIIOHCHHEM, H BITOCICACTBHH 3aTSHYTCS MO
BO3ZICHCTBHEM ayTOTEHHOT'O IpoLecca.

35 TpchnoanpOBaHne U XpaHEHUE YIIVIOTHUTEJIbHBIX KOJICIL

Konblia TpaHcnopTHpyIOT JIIOOBIM TPAHCIOPTOM C COOJIIOACHHEM HPaBUII NEPEBO30OK, yCTa-
HOBJICHHBIX JUIS IaHHOTO BHUJIA TPAHCIIOPTA.

Konblia TOIKHBI XPaHUTBCS B 3aKPBITOM MOMEIICHUH, B YCIOBHSX, HCKIIOUAIOMUX Aedop-
MalHXIo ¥ NOBpexJeHus, npu temreparype or 0 1o 35 °C u HaXoguTCs Ha PacCTOSHUU HE MEHee
OJIHOTO METpa OT OTONHUTENILHBIX MPHOOPOB, a TaKXKE He MOJABEPraThCs BO3ACHCTBHIO CONHEUHBIX
JIy4el ¥ BEeLIeCTB, pa3pyLIAoNUX PE3HHY.

Kak uckiroueHne, 1ommyckaeTcsi XpaHEHHE KOJIEI Ha HEOTaIIMBAaeMbIX CKJIalax IpH TeMIle-
patype He HHUXe MUHYC 25 °C, HO IIpH 3TOM 3anpeniaeTcs NoJABepraTh UX Kakoi-11bo negopmannu
1 yAapHBIM Harpy3kam.

Kosbiia mocie TpaHCIIOPTUPOBAaHUS WM XpaHeHHs npu Temmeparype Hmwke 0 °C, mepen
MOHTa)KOM JIOJDKHBI OBITH BbIAEpkKaHbI MpH TeMieparype (2015) °C B Teuenue 24 4.

T"apaHTHIHBII CPOK XpaHEHHMs KoJel — 2 To/ia CO JHSI M3TOTOBJICHUS, IPH YCIOBUU COOIIIO-
JICHUS TIPABUJI TPAHCTIOPTHPOBAHMS M XPAHCHUS.
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4 3amuTHBIE MOKPBITHSA

4.1 ArpeccUBHOCTb BO/JbI

Bona, Tpancnioptupyemas 1o Tpy6onpoBoy, MOXKET UMETh pa3iIu4Hble (PHU3UKO-XUMHUYECKHE
CBOICTBA.

Bopa mosxeT ObITh OXapaKkTepH30BaHa CBOCH KOPPO3UOHHOCTHIO (CBOWCTBOM pa3beaarh He-
3aIIUIIEHHBIN METaUT) U CBOEH arpeCCUBHOCTHIO (10 OTHOLIEHHIO K BHYTPEHHEMY LIEMEHTHOMY
MOKPBITHIO).

IloBenenue Bo/bl B OTHOLICHUH YE€PHBIX METAJUIOB M MAaTEPUAJIOB Ha LIEMEHTHOI OCHOBE 3a-
BUCHUT OT psiia (paKkTOpPOB: COAEPKAHUS MHHEPATBHBIX COJIEH U KUCIOPOAa, DIIEKTPOIPOBOAHOCTH,
PH, paBHOBecHs YIIEKHUCIIOrO KalIbIUs, TEMIICPATypHl U T. 1.

CrietyeT paccMaTpHuBaTh JIBa THIIA BOJIBI:

- KOPPO3HOHHAs BOJA, CIOCOOHAs pa3be/laTh HE3AIHUIIICHHBIH MeTallT;

- arpecCUBHAs BOJA, CIIOCOOHAs pa3pyIlaTh MaTepHaiIbl HA OCHOBE IIEMCHTA.

4.1.1  Kopposuounas 6ooa

Koppo3nonHas BoJia pa3beiacT He3allUIIEHHBIC BHYTPH METAJUINYECKKE TPYObl. B OosbInH-
CTBE CITy4aeB MPUYMHOI KOPPO3HOHHOCTH SIBIISIETCS COJEPIKALIUIACS B BOJie KUCTIOpoa. B pesynbra-
T€ XMMHYECKOH PeakI[ii BO3HUKAET TUIPO3aKHUCh, 3aTE€M THIPOOKHCH JKelle3a, HOPMHUPYs HAPOCTHI
1 Oyrpbl, KOTOPbIE MOTYT 3HAYUTEIILHO YMEHBIIUTL CEYEHHE TPYObI M YBEIMYHUTH TIOTEPU HATIOPA.

Takoe siBiieHHe HAOIIOaCTCS B CTApPBIX TPYyOOIPOBOIAX, HE MMEIOIINX BHYTPEHHETO LIEMEHT-
HOro HOKpbITUS. COBpEMEHHBIE TPYOOIPOBOIbI MOHTHPYIOTCS U3 TPYO, 3aIIUIIEHHBIX BHYTPHU CIIO-
€M LIEMEHTa, KOTOPBIH MPENsATCTBYET KOPPO3UH METallIa.

4.1.2  AzpeccusHas 6ooa

ATpeccUBHOCTb BOJIbI ONPEAEINSETCS €€ CHOCOOHOCTBIO pa3pyllaTh BEIECTBA, COJAEpKaIlue
Kanbluil (HanmpuMep, IIeMeHT). B 3aBUCHMOCTH OT XMMHYECKOT0 aHaJIN3a, COACPIKaHHs MUHEPAJIOB,
pH u Temnepatypbl BOAbI, MOKHO Pa3IUuUTh 3 ciyyast:

- cTaOuiIbHAs BOJA C PABHOBECHBIMU KOHIEHTPALMAMU COEIAUHEHUH YIIEeKUCIIOThI, Hearpec-
CHBHas M HE BBI3bIBAIOIIAsl KAPOOHATHBIX OTIOKEHHUIH;

- HecTaOMIIbHAsl BOJIa MMEET TEH/ICHIIMIO K OTJIOXKEHHIO COJIeH Kalblius (KapOOHAThl) Ha BHYT-
peHHell HOBEPXHOCTH TPYOBbI;

- arpeccHMBHasl BOJIa MOJXKET pa3pyllaTh OIPEEICHHBIE COCTABIIIONINE IEMEHTHBIX PacTBO-
POB, COAEPKAIMX KalblMi (M3BECTb, YIVIEKUCIbIH KaIbLIUHA, CHIIMKAT KaJIbIUs, AIIOMUHAT KpPEeM-
HUS).

OrmpezienieHNe arpecCUBHOCTH OCHOBBIBAETCS HA aHAJIM3€ BOJABI, OO MpH momouu rpadu-
KOB, KOTOpbIE OTOOPAXKaIOT PACHOJIOKEHUE UCCIIENYyEeMOH BOAbI OTHOCHUTENILHO PAaBHOBECHON KpH-
BOM.

Pexomenanmu no kauecTBy BOJbI HAalpaBJIeHbI ITIABHBIM 00pa3oM Ha TO, 4TOOBI TpaHCHOP-
TUpyeMast o TpyOOIpoBoLy Bosia He Oblla KOPPO3SHOHHON U arpecCUBHOM.

OnHako, cpeiu 60IBIIOr0 KOJINYECTBA TUIIOB IEPEeKaYMBaeMOil BOIbI, HEKOTOPBIE U3 HUX
HMEIOT HU3KOE COAepKaHue MUHEPAIoB (Msrkas Boia). Takas BoJa MOXKET BbI3BaTh pa3pylleHUe
HEKOTOPbIX MaTepHaJIOB, MOJ00HO KOPPO3UOHHOM H/UITH arpecCUBHOI Boze.

4.2 BuyTpeHHee 3alIUTHOE MOKPbLITHE

Hasnauenue BHyTPEHHETO MOKPBITHSI COCTOUT B TOM, YTOOBI:

- FapaHTHPOBATh, YTO THIPABINYECKHE XapPaKTEPUCTHKH OyIyT OCTaBaTHCS MOCTOSHHBIMU B
TEYEHHE JI0JITOr0 BPEMEHH;

- IPEOTBPATHTH PUCK KOPPO3HUHU TPYObI BCIEICTBHUE B3AaUMOACHCTBHS € BOJOI.
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Buytpennee nokpsitie Tpyo OO0 «JITK «CB06OAHBIIT COKOID COCTOUT M3 HOKPHITHUS Lie-
MEHTHBIM PaCTBOPOM. DTO MOKPHITHE MIPEAOCTABIISACT:

- IPEBOCXO/THBIE THPABINYECKUE YCIOBUS IS IIOTOKA,;

- 3¢ pEeKTUBHYIO 3aLIUTY MPOTHB arpeCCUBHON BOJBI.

4.2.1  Hanecenue

LlemMeHTHO-TIECUaHBIil PACTBOP HAHOCUTCS LIEHTPOOEKHBIM MeTo1oM. COrIacHO IaHHOMY Me-
TOJy, IIEMEHTHBII pacTBOp BBOAUTCS B TPyOY, a 3areM Tpyba ObICTPO BpamiaeTcs, 4To CIIocoOCTBY-
€T XOpOIIeMy YIUIOTHEHHIO MOKPBITUS. 3aTeéM MOKPBITHE CYLIWTCS IIPU 3aJaHHOH TeMmIepatrype U
BJI&)KHOCTH, YTO MPHJIAET €My HEOOXOAUMYIO NIPOYHOCTh. [IperMyIecTBO LIEHTPOOESKHOTO METO/Ia
3aKJIFOYAETCSl B TOM, YTO IIPU 3TOM IOJy4aeTcsl IJIaJKas BHYTPEHHSA TOBEPXHOCTh, COCTOSINAS U3
MEJKHUX YacTHIl (IeMeHTHOe MOJIoKO). [Iporece mpuaaeT HOKPBITHIO CIEeTyIONINe CBOMCTBA:

- BBICOKYIO IDIOTHOCTh LIEMEHTA;

- MQJTyIO IIEPOXOBATOCTH;

- XOpollee Ka4eCTBO LIEMEHTHOTO TTOKPBITHSL.

4.2.2 Teuenue (Osuoicenue 600b1) — 2udpasiudeckue ceoUCmsea

IleMeHTHEBII pacTBOpP UMEET OYEHb INIAJKYI0 IIOBEPXHOCTh, KOTOPAs OIaronpUATCTBYET Teue-
HHIO BOJBI, CHIDKAET MOTEPH IPU TPAHCIIOPTUPOBAHUM U IAPAaHTHUPYET JOJITOBPEMEHHYIO I'MJpaB-
nmaeckyto s¢dexruBHOcTh. Koaddumuent mepoxoBaroctd Tpyd ¢ BHYTPEHHHM LIEMECHTHO-
[eCYaHbIM MOKpbITHEM npuHUMaetcs paBHbIM 0,03. UToOBI yuecTh HenpeABUACHHbIC TOTEPH HATIO-
pa, A MPOEKTUPOBAHUS CUCTEM TPYOONPOBOIOB PEKOMEHIYETCsl MCIOJIb30BaTh KOA((GHIMEHT
IepoXxoBaTOCTH paBHsIi 0,1.

4.2.3  Mexanusm sawumol

TToKpBITHE U3 EMEHTHOTO PacTBOpa SABISIETCS aKTHBHBIM. OHO SIBISICTCS HE MPOCTO 3all[HT-
HBIM MOKPBITHEM, HO M TPEIOCTAaBIISIECT XUMHYECKYIO 3allUTy, Onaroaaps 3(G@Gexry maccuBupoBa-
uust. Korna Tpy0a 3arosiHeHa BOJIOM, pacTBOP MOCTEIIEHHO BIUTHIBACT BOLY, KOTOPAsi CTAHOBUTCS
00OTraIeHHOM IETOYHBIMH BELIECTBAMH; B KOHIIE KOHIIOB, 110 JOCTHXEHUH METAJIMIECKOH CTEHKU
TpyOBbI BOJ]A CTAHOBUTCSI HE KOPPO3HOHHOI.

3aTsaruBaHue TPELNH

Bosocsinble TpelnHbI (M3-3a YCBIXaHHUs) U, BOOOIIE, PACTPECKUBAHNS, TOSIBIISIFOLIIMECS B IIPO-
LECCe TPAHCIIOPTUPOBKH, XPAHECHUS MM 3aKIIAJIKH, 3aTATUBAIOTCS BCIICACTBUE BO3JCHCTBHS ABYX
peaxImii:

- ObIcTpOE pa3zOyxaHue LIEMEHTHOIO MTOKPBITHS B BOJIE;

- MEJUICHHAS] THAPATALHS [IEMEHTHBIX COCTABIISIFOLINX.

4.2.4  Mexanuueckue ceoticmea

Ko3())HIMeHTI TeMIepaTypHOro paciinpeHns eMeHTHO-Iecyanoro mokperrast (12 x 107
M/M/°C) B BBICOKONPOYHOTO 4yryHa ¢ mapoBuaaev rpadurom (11 x 107 M/M/°C) comoctaBumb
MeXIy cO0OM, 4TO, COOTBETCTBEHHO, YCTPAHAET PUCK PACTPECKUBAHUS MOKPBITHS B IPOLECCE IKC-
[yatamnuu tpyo.

MexaHH4eCKHe UCTIBITAHHS TIOKPBITUS U3 LIEMEHTHOT'O PacTBOPa Ha MPOJOIbHbIA U3rub, po-
BeJICHHBIC HA TPy0ax MaJOro JHaMeTpa, IIOKa3alH, YTO IIEMEHTHOE IIOKPHITHE MOXKET BBIIEP)KHBATh
olpesieNieHHble THaMeTpabHble OTKIOHeHHs TpyObl. J1a TpyO® GoipInoro amamerpa, KOTOphIE B
OoutbllIel cTeNeHH MoABeP KeHbl AQ(EKTy «OBAIU3ALMNY, UCIIBITAHUS, IPOBEICHHbIE HA KYCKE TPY-
OBI, IOATBEPAUIN IPEBOCXOIHBIEC KCINTyaTallHOHHbIC KAYECTBA IIOKPBITUS U3 IIEMEHTHOTO PacTBO-
pa 1oz Bo3JeiicTBUEM OONBIIMX BHEIIHUX HArPy30K.



@ 000 «JITK «CBOOOHBIN COKOI» c1p. 63 3 148

Pexomennarnuu no ucnons3oBanuto Tpy6 u3z BUILT (pexakuus Ne 5)

4.2.5  Cmoiixocmb yemMeHmHO-Necuano20 NOKPbIMUs 8 3a8UCUMOCIU O A2PECCUBHOCTIU
Mpascnopmupyemot cpeovl

B 3aBucuMOCTH OT YCIIOBHH JKCIUTyaTalll TPYOONpPOBOJA W TPAHCIIOPTHPYEMOI Cpeibl Ha
BHYTPEHHIOIO MOBEPXHOCTb TPYO MOXKET OBITh HAHECEHO LIEMEHTHO-TIECYaHOE IOKPBITHE, COIEp-
)Kaliee HOPTIAHIEMEHT, CyIb(aTOCTONKIHA WM TIIMHO3EMHCTHIN neMeHT. [okpbITHEe 1IeMeHTHO-
MecYaHbIM PACTBOPOM CO3JaeT ILEJIOUHYIO Cpelly Ha BHYTPCHHEH MOBEPXHOCTH TPyO, TEM CaMbIM,
MPEIOXPaHss UX OT BOSHUKHOBEHUS KOPPO3HH.

Kak npaBuiio, mopTiaaHALEMEHT U CyIb(aTOCTOWKUIT IEMEHT PEKOMEHAYETCS TPUMEHSATD IS
HAHECEHHUS] BHYTPEHHET0 MOKPBITHS Ha TPYOBI, HCIIOIb3yeMble ISl TPAHCIIOPTUPOBKH CTOYHBIX BOJ
0e3 BO3MOXKHOCTH 00pa30BaHUs CEPOBOAOPOIA.

I'MMHO3eMUCTHIN IIEMEHT PEKOMEH/IYeTCsl IPUMEHSTh JUIS HAHECCHUS] BHYTPEHHETO ITOKPBITHS
Ha TPYyObl, UCHOJIB3YEMBbIE [UISl TPAHCIIOPTUPOBKU OOJiee arpeCCHUBHBIX CPEJ ¢ BBICOKMMH KHCIIOT-
HBIMH WJIH IEJIOYHBIMU CBOWCTBaMH, 2 MIMCHHO: KaHAJIM3AIIMOHHBIC CTOYHBIE BOJIBI C CEPOBOJIOPO-
JIOM, pa3JIMYHbIC KUCIOTHI U IIEI0YH.

Hcnonp30oBaHne TIIMHO3EMUCTOrO IIEMEHTA TAKOKe MOKa3aHo VIS oOecreyeHus: U3HOCOCTOM-
KOCTH BHYTPEHHEH MOBEPXHOCTU TPyD. DTO aKTyalbHO NpPH HCIOJIB30BaHUM TPyOONpoBOJAA JUIs
TPaHCHOPTUPOBKU CTOYHBIX BOJ, UMEIOIIMX BBICOKYIO KOHIEHTPALMIO TBEPABIX YACTHI], 8 TAKXKe
NPU KPYTHIX HAKJIOHAX TPyOONpOBOJAA, NMPUBOASIIMX K BBICOKOH CKOPOCTH TPAHCIOPTHPYEMOMH
YKHJKOCTH.

MakcuManbHas TeMIepaTypa TPaHCIIOPTUPYEMOW Cpejibl Il BHYTPEHHUX MOKPBHITHH Ha OC-
HOBE BCEX BUIOB IleMeHTa cocTaBisieT 65 °C.

B o0miem cityyae BbIOOp IIEMEHTa, HCIOJIB3YEMOT0 ISl HOKPBITUSI BHYTPCHHEH MOBEPXHOCTH
TpyO, MOXKET OBbITh CleaH Ha OCHOBaHUM Tabmuupl 4.1. [IpenenbHo OMyCTUMBIE KOHLCHTPALHN
Pa3IMYHBIX XMMHYECKHX BELIECTB B TPAHCIIOPTUPYEMOMN KUAKOCTH IIPU UCIOIb30BAHUHU TIIMHO3E-
MHCTOTO IIEMEHTa, KaKk HanboJjiee CTOWKOTr0 K arpecCUBHBIM CpeJiaM, YKa3aHbl B Taduue 4.2.

Ilo 3axazy ITorpebutens na Tpy6st n3 BULLT, npoussenernsie OO0 «JITK «CBoboaHbli co-
KOJI», MOXKET OBbITh HAaHECEHO BHYTPEHHEE 3allMTHOE MOKPBITHE, COJeprKallee 0001 U3 BbILIeNe-
PEUYHUCICHHBIX THIIOB IIEMEHTA.

Tabauua 4.1 Bei0op Tuna nemeHra.
XapakTepucTuka Hoptaaua- | Cynedarocroii- ['muHO3eMucTbIit
cpebl LEMEHT KUl IEMEHT LEMEHT
M
HHUMAJIEHOE COJIepIKaHuUe 6 5.5 4
s PH
MakcuMainbHOe COfIepIKaHne
(mr/m) mist
- arpeccuHoro CO; 7 15 HEOrPaHUYCHHO
- cynbdara (SO4--) 400 3000 HEOTpaHUIEHHO
- maraus (Mg ™) 100 500 HEOTPaHUYEHHO
- ammonus (NHy) 30 30 HEOrPaHUYEHHO
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Tabmuua 4.2  IlpenensHO IOMYCTHMOE CO/IepKaHHE XUMHYECKUX BELIECTB B TPAHCIOPTH-
PYEMOI1 )HUIKOCTH JUIs HOKPBITUS U3 TIIMHO3EMHICTOTO IEMEHTA.

Xumuueckoe T1uno3eMuCTbIN
BeIeCTBO eMeHT
DTUIOBBIN 50 %
MeTHII0BBIH 50 %
DTUJICHTIINKOJIb He orpannueno

AjndaTnyeckue yrieBoopoabl

Yait-cnupur

He orpanmnueno

Jlu3esnbpHoe TOIUINBO, OCH3UH, HeTh

He orpanunueno

Kepocun

He orpannueno

ApomMaTHYecKHe YII1eBOI0POIbI

Kcwnmon, KCumon

He orpannueno

benson, ctuposn, IMrpouH

He orpanuueno

Macna

Cma3sk, ra30J1H, IPOU3BOIHbIE He orpannyeno
OpraHuyeckue He orpannyeno
Bojaa

IIpecnas Boma

He orpannueno

CouneBoii pacTBop

He orpannueno

JlMcTuMpoBaHHas BOJa

He orpannueno

XnopupoBaHHasl BOJA

He orpanuueno

XJ10pHpOBaAHHbIE PACTBOPHTEIH

TpuxsiopaTHiIeH

He orpannueno

Xiopodopm He orpannueHo
Kuciorst

YkcycHas 40 mr/n
XpomoBast 10 mr/n
JlumonHas 20 mr/n
ConsiHas 3 mr/n
Morsounast 15 mr/n
A3zotHast 6 mr/n
[laBeneBas 12 mr/n
DocdopHast 10 mr/n
Cepnast 10 mr/n
JyOunpHas 200 mr/n
BunHzast 50 mr/n
Hleaoun

AMMuax 18 %
AHNITUH He orpannueno
Jumernnamun 0,6 %
Denou, Kpe3on He orpannueno
T'unpokcua kanus 560 mr/n

Tupuann He orpannueno
XUHOIMH He orpanndeno
T'unpokcun HaTpus 400 mr/n
TpumeTnnamMux He orpanmnueno
Coun

Xopu HaTpust 25 %
Xopu Kanus 25 %
Cynbdat aMMOHHSI 5%

Tlo cnenmanpaOMy TpeboBanuto [Totpedurens nosepx LITIIT HaHOCHTCS CITOW H30MIALOHHOTO
MTOKPBITHSI HA OCHOBE AMOKCHIHOW CHHTETHYECKOM CMOJIBI.
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4.3 Koppo3uoHHOCTH NOYBBI

VYI10)KEeHHBIE B TPYHT TPyOBI IIOABEPKEHBI PA3IMYHBIM BIMSHUSAM, B TOM UYHCIE KOPPO3HOH-
HOMY BJIMSTHHIO TTIOUBBI M 3aCHITKH.

IlosToMy BO3HHKaeT HEOOXOAMMOCTb BHMMATEIBHOTO H3YYEHHS! MECTHOCTH, MO KOTOPOI
IpeIoaraeTcsl Npokiaaka Oyaymero Tpyoonposoja. AHajIu3 KOPPO3HOHHOCTH IOYBbI J1aET BO3-
MOYKHOCTb OLICHUTH CTeneHb e€ Bo3aeicTBus Ha Mmatepuan Tpyo (BUILI) u mpaBunbHO BHIOpaTh
THUII BHEITHETO 3alIUTHOI'O MOKPBITHS.

Kpurepusamu onacnoctu kopposuu Tpy6 n3 BULLI MoryT cirykuThb:

— BEJIMYMHA yJIEIBHOTO 3JIEKTPUYECKOTO CONPOTHBIICHUS IPYHTA p MeHbIe 25 OM'M;

— BennuuHa pH MeHbe 6;

— 3arpsA3HEHNE TOPOJICKIMHU M MPOU3BOJICTBEHHBIMU CTOYHBIMU BOAAMH, a TAaK)XK€ OpraHude-
CKHMH BEILeCTBAMH, OCTYIHMBIIMMH C IPOMBIIUIEHHBIMH BBIOpOCaMU;

— HaJM4Ue KOPPO3HMOHHBIX JJIEMEHTOB H3-33 CBSI3M C HAPY)KHBIMH METAJIMYECKUMU KOH-
CTPYKIUSIMH, CIOCOOCTBYIOIIMMH TIOSBIICHHIO MAaKpOMap.

Baxneiim 13 nepeurciaeHHbIX KPUTEpHeB omacHocTH koppozun Tpyo u3 BULLIL sisiercs Be-
JIMYMHA YJEIBHOIO 3JIeKTPUUECKOTO CONMPOTUBIEHHS IpyHTa. (DAKTHUECKU OH OMpEJEIseT BCe Apyrue
(hakTOpBL, CIOCOOCTBYOIIIIE KOPPO3HH.

TlonHbli aHANIN3 KOPPO3UOHHOCTH TOYBBI (ECJIH ATO CUUTAECTCS HEOOXOAUMBIM) IIPOBOAUTCS B
3 orama:

- TormorpauIecKuil aHaIH3;

- TE0JIOTHYECKOE U3Y4EHHE;

- OCMOTpP MECTHOCTH.

4.3.1 Tonoepagpuueckuii ananus.

OO01ye nokasaresii KOppO3HOHHOCTH ONPEESIOTCS TPU MTOMOILH ASTAIBHON KapThl, KOTO-
past naeT nHdpopManuio:

- 0 KOHTYpax MECTHOCTH (BBICOKHE MECTa CYIIIE U JyUllle adpUPYIOTCS U, TAKUM 00pa3oM, Me-
Hee KOPPO3HOHHBIE; HU3KHE MECTA — CHIPBIC U HE a9PUPYIOTCS, TI0ITOMY, BEPOATHO, Oosee Koppo-
3HOHHBIC);

- 0 BOAHBIX IIPErpasiax, KOTOpbIe HE0OXOMMO Mepeceyb, ChIPhIX Y4acTKax;

- 0 IIpy1ax, 6onoTax, o3epax, TOPQSHBIX ydacTKax U APYTUX HU3KHX MeCTax, a TaK)Ke 0ObI4-
HO 3aCOPCHHBIX MECTaX;

- 00 yCTBEBBIX YUacTKaX, 3aTOIMJICHHBIX MECTaX, COJICHBIX 00JI0TaX M COJISIHBIX MOYBaX, Ipa-
HHUYALIHX C MOPEM.

Hcnonb3ys KapThl MOXKHO OIPEICIUTD 3arpsI3HEHUS U CIeLU(pHISCKHIE TOKA3aTelIn KOPPO3H-
OHHOCTH:

- IUTOLIA/TH, 3aTPSA3HCHHBIC PA3IMYHBIMK CTOKAMH, TAKUMH KaK KUIKHE YIOOPEHHUs, CTOKU
CIIUPTOBOIOYHEIX 3aBOJIOB, MOJIOYHOTO IIPOU3BOJICTBA, OTXOJ0B OyMaKHO-IIEILIIOIO3HOTO IIPOU3-
BOJICTBA M T.J., WM KaHAJIM3aIMeH (B OCHOBHOM OT BJIA/IC/IbLICB IOMOB);

- MecTa BbIOpOoca MPOMBIIUICHHBIX OTXO/OB (LIUTAK, KIMHKEP M T.1.);

- 6JIM30CTh IPOMBILIICHHBIX TPYOOIPOBOIOB, UMEIOIIHUX YTEUKH TPAHCIOPTHPYEMBIX HKUAKO-
cTeil;

- IPOMBILUICHHBIE MPEIIPUATHS, TOTPEOIAIONINE NEKTPHYECKUHA TOK IOCTOSHHOTO HAIPsI-
JKEHHSI.

4.3.2  T'eonoeuueckoe uzyuenue.

OT0 M3yueHHE MOKa3bIBACT PA3IMYHBIC MEPEMEIICHHS CJIOCB U MPEJI0CTABISET HHPOPMALIUIO
0 IIPUPOJIE ITOYBHI U €€ IPHPOIHON KOPPOSHOHHOCTH.

B pesynpraTe nepBoHavYaNbHOTO aHAIM3a MOXKHO PAa3JIMYUTh CICAYIOIINE THUIIbI IOUBBI:

C MaJIbIM PUCKOM: MECKH ¥ TPaBUii; KAMEHHUCTbIC MaTepHaibl; N3BECTHSIK.

C BBICOKHM PUCKOM: M3BECTKOBAs IJIMHA; - TJINHBI.
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C OYEHb BBICOKMM PHCKOM: THIIC; TUPUTHI (XKEJIE3HBIE U MEHbIE); COJIU, UCIIOJIb3yeMBbIE B XH-
MHYECKOH TPOMBIIIIEHHOCTH (XJIOPUJ HATpPHsl, CyJIb(aT Kalbl¥s); TOPIOYME HCKOIAaeMble Belle-
ctBa (Oypblil yroib, Topd, OuTym).

Heob6xoaumo nmpuHUMAaTh BO BHUMaHHE TIOKA3aHUA NPUCYTCTBUS B MIOYBE TOPIOUMX HCKOMae-
MBIX, OCOOCHHO AMMOHHUTOBBIX ITHPHUTOB (CYJIb(UI *Keje3a), KOTOpPble yKa3blBaIOT Ha BBICOKYIO
KOPPO3UOHHOCTb ITOYBBL.

Emte onauM $hakTopoM, BIUAIONIUM HAa KOPPO3SHOHHOCTD I10UBBI, SIBIACTCS BIAKHOCTB.

I'mpporeosornyeckoe M3ydeHHE HMAEHTU(GULUPYET BOJOHENPOHULIAEMBIE IMOYBBI, KOTOpPbIE
YIEPXKUBAIOT BOJY, a TAakKe HAIMYME BOAOYACPIKHBAIOIINX CIOEB. I paHHIIBI 3THX CIOEB OOBIYHO
OTMEYEHbI MPUCYTCTBUEM POAHHUKOB. DTH TPaHHUIIbI TPEOYIOT 0COOOr0 BHUMaHHS: KOPPO3HOHHOCTh
BOJIOHEIPOHUIIAEMBIX CJIOEB MOXKET OBbITh OUeHb BBICOKOH. To ke KacaeTcst 1 BOJOYAEPKUBAIOIINX
CIIOEB, €CIIH OHH OCYIIAIOT OKDPY’KarOIHe TPYHTHI, COEPKAIHEe PACTBOPHMBIC MUHEPATbHbIE COTH
(XJ10pUA HATPHUS, CYJIb(AT KAIBLUS U T. 11.).

4.3.3  Ocmomp mecmuocmu.

C 1OMOIIBI0 BU3YaIbHOTO HAOIIOACHHS, M3MEPEHHUI COMPOTHUBIICHHS U aHAIH30B (00pa3ioB
IpyHTa), OCMOTP MECTHOCTU IIOMOTAeT MOATBEPIUTh M JIONOJHUTH 3aKIIOYEHUS, CACNAHHbIE MPU
ITOMOIIH TOMOTPa(UIECKOTO U TEOIOTHYECKOTO aHAIHU30B.

ConpoTHBIeHHE TPYHTA JaeT MHGOPMALHIO O BO3MOXKHOCTHU MPOSIBICHUS B TPYHTE JJIEKTPO-
XMMHYECKOI KOPPO3HH MeTauia. ITO 0COOCHHO BaXKHBIN MapamMeTp, IOTOMY 4TO:

- OH (paKTHYECKH OIpeelsieT Bce MapaMeTphl, CIIOCOOCTBYIONINE KOPPO3HH (HAJIMYUE COJICH,
BOJBI U T.1I.);

- €r0 OYCHB JIETKO 3aMEPUTh Ha MECTE.

M3mepennst poBOISTCS BIOJB NPEAIIONIaraeMoro MapuIpyTa 3aKiIafku TpPyOOIpoBoIa 4epes
HHTEPBAJIBL, IPOJUKTOBAHHbIE TOMOJIOIHEH MECTHOCTH U PE3yJIbTaTaMH U3MEPEHUH.

UYeMm MeEHBIIE CONPOTHUBIIEHHE, TeM 0OJIbIlle KOPPOSHOHHOCTH MOYBHL. B MecTax, rae usmepe-
HHS CONPOTHBIEHMS NAIOT pe3yibTaT MeHbine 25 OM-M, XKenaTelbHO B3sATh 00pasel rpyHTa Ha
TIIyOMHE YKJIQJIKW ¥ IPOU3BECTH U3MEPEHHE €TO COPOTHBIICHUS B JIAOOPATOPHBIX YCIOBUSIX.

4.4 BHemHee 3a1IUTHOE IIOKPBLITHE

Jlst 3a1MThl OT KOPPO3UH NOA3EMHBIX TpyOonposonos u3 BUIII™ B 3aBucuMocTH OT ycnoBuit
9KCIUTyaTauuy (KOPPO3MOHHOW arpeCCUBHOCTH TPYHTOB M HAIWYHS OY)KTAIONINX TOKOB) HCIIONb-
3yIOTCS:

— 3aIIUTHBIE TOKPBITUS (KaK U30JSIIUOHHBIE, TAK U TPOTEKTOPHOTO THIA);

— cIenuanbHasi HOCTeNb 1Mo/ TPYOOIPOBO M 3aChIIKa IPYHTOM, KaK IPaBHUIIO, IIECKOM B IIe-
JISIX CHU)KEHMsI KOPPO3UOHHOI arpecCMBHOCTH TPYHTA.

CornacHo MexyHapogHoMy cranapty ISO 2531 B 3aBUCHMOCTH OT BHELIHUX YCIOBHH JKC-
mwiyarauuu Tpyoonposoaos u3 BUII u ¢ yuyeroM qelCTBYIOINX HAIIMOHAIBHBIX CTAHAAPTOB MO-
I'yT UCIIOJIb30BATHCA 3AlIUTHBIC HAPYKHBIC ITOKPBITUA U3 CICAYIOIINUX MAaTCPUAJIOB:

— METaJUTHYECKUH IIUHK C OTIEIOYHBIM CJI0eM B cooTBeTcTBUH ¢ ISO 8179-1;

— oforameHHasi IMHKOM (LIMHKOHAIIOJIHEHHAs) Kpacka ¢ OTJEJIOYHBIM CJIOEM B COOTBETCTBUH
¢ ISO 8179 -2;

—IOJINYPEeTaH;

— MONMMATHIICHOBBIN pyKaB 1o ISO 8180;

— KJICHKHE JICHTBHI;

— KpacKa Ha OCHOBE CHHTETHYECKOH CMOJIBI;

— SMOKCHJHAsA CMOJIA.

Cornacuo EBponeiickomy crannapry EN 545 B kauecTBe HapyKHBIX HOKPBITUII MOTYT HC-
II0JI630BaThCS:

— MOKPBITHE KPACKO# ¢ OOJIBIIMM CO/ICpKAHUEM IIMHKA, MUHUMaJIbHOW Maccoi 220 /™’ 1 ot-
JICJIOUHBIM CJIOEM;

— TOJIN3THIICHOBBIA PyKaB (B JONOJHEHNE IMHKOBOMY TOKPBITHIO C OT/ICIOYHBIM CIIOEM);
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— CIUIaB LIMHKA C aTIOMUHHMEM C HCIOJIb30BAHHEM WM 0€3 MCIIOIb30BaHMs APYTHX META/LIOB,
¢ MHHUMaIbHOI Maccoil 400 r/M> 1 OTHEIOYHbIM CII0eM;

— 3KCTPYyIMPOBAHHOE MOJIMATIIICHOBOE MOKPHITHE B cooTBeTCTBUH ¢ EN 14628;

— MOJIMYPETAaHOBOE MOKPBITHE B cooTBeTCTBUU ¢ EN 15189;

— MOKPBITHE LIEMEHTHBIM PacTBOPOM B cooTBeTCTBUM ¢ EN 15542;

— KJIeHKas JIEHTa;

Hapy>xHble MOKpPBITHSI PacIpOCTPAHSIOTCS TakkKe Ha (haCOHHBIE YAaCTH M BCIIOMOTATENIbHYIO
apMaTtypy.

s 3aummtel TpydonpoBonos n3 BUILI Haubonblee pacmpocTpaHeHne MOMYUMIN CICIYO-
IHUC BHCIIHUE 3alLIUTHBIC ITIOKPBITHA:

- CTaHJIapTHBIE (METAJUIMYECKUI IIMHK + Kpacka Ha OCHOBE CHHTETHYECKON CMOJIBI, COTTIaCHO
ISO 8179);

- C JIOTIOJTHUTENILHOM 3amuTol (METaJUIMYeCKHid IUHK + Kpacka Ha OCHOBE CHHTETHYECKOW
CMOJIBI + Ha/ieBaeMblii IIPU MPOKJIAJKe MONUATHIECHOBBIH pyKaB, corsiacHo ISO 8180).

Jlnist 3amuTel TPyO, pabOTAOIIMX B YCIOBHUAX OYEHb BHICOKOW KOPPO3MOHHOW arpecCHBHOCTH
IPYHTa, MOTYT HCIIOJIb30BAThCs JIOMOJHUTEIbHBIE CPE/ICTBA 3AIUUTHI (IIOKPBITUE IMOJIHYPETaHOM,
SKCTPYAUPOBAHHBIM MOJIUITUICHOM).

B kxauecTBe HOMOMHUTENBHOTO CPEACTBA 3AIUTHI OT KOPPO3MOHHOM arpecCHBHOCTH IPYHTa
PEKOMEH/IYeTCs MCIOJIb30BaTh 3aLIUTHYIO (MJIM MPOTHBOKOPPO3HOHHYIO) MOCTENb. DTO paBHOMEp-
HO IIPWJIETAIOIIUH CO BCEX CTOPOH K HApY>KHOH 4acTH TPyOONpOBOAA CIIOH HEarpecCUBHOTO IPYHTA
(Tiecka WM MECTHOTO TPyHTa, OCBOOOXKICHHOTO OT KaMHEi).

LlenecooOpa3HOCTh MPUMEHEHHUSI KOHKPETHOT'O MOKPBITUSI B 3aBUCUMOCTH OT YJIEIbHOIO
3JIEKTPUUECKOTO COMPOTUBIICHUS TPyHTA (KaK OCHOBHOTO ITapaMeTpa, ONPEEISIONET0 KOPPO3NOH-
HYIO arpecCUBHOCTb I'PyHTa) puBeeHa B Tabnuie 4.3.

Tabauna 4.3 Bb160p THITA 3aIIUTHOIO MOKPBITHS.

VY nenbHoe DJIEKTPOCOIIPO-

THIT 3aMIUTHOTO TTOKPBITHS
TUBJIECHHE TpyHTa, OM-M

IIpu yknajaKke HUAKe YPOBHSI TPYHTOBBIX BOJI

LHHUHKOBOEC IIOKPBLITHE + 3aBEpIIAIOUICC IMTOKPHITHE HAa OCHOBE CUHTCTU-

225 .
YECKOM CMOJIBI

IMHKOBOE IOKPBITHE + 3aBepIIAOIIee MOKPBITHE HA OCHOBE CHHTETH-
>15 YECKOM CMOJIBI + MOJIMITUICHOBBIN PyKaB HIIH
LMHKOBOE MOKPBITHE + 3MOKCHIHOE 3aBEPILIAIOILEE TTOKPHITHE

>5 CIUIaB LIMHKA C aTIOMHUHUEM + 3MOKCUAHOE 3aBEPIIAOIIEe MOKPBITHE
<5 apMHUPOBaHHbIC TIOKPBITUS (3KCTPYIUPOBAHHBIN TTOJIUITHIICH, ITOJIH-
ypeTaH, KJIeHKHe JICHTHI)
IIpu ykaajake Bblle YPOBHSI TPYHTOBBIX BOJI
515 LIMHKOBOE NIOKPHITHE + 3aBeplIaolIee MOKPHITHE HA OCHOBE CUHTETH-
YeCKOH CMOJIbI
[IMHKOBOE ITOKPBITHE + 3aBEPIIAIOIIEE TOKPHITHE HA OCHOBE CHHTETH-
>10 YECKOM CMOJIBI + MOJIMITUICHOBBINA PyKaB HIIH
LIMHKOBOE MOKPBITHE + SIOKCHIHOE 3aBEepIIAIOIIEe TOKPhITHE
> 5 CIUIaB IMHKA C aJJIOMUHHEM + IIOKCUIHOE 3aBEpIIAOLIee TOKPhITHE
<5 apMHUPOBAHHbIC TIOKPHITUS (3KCTPYIUPOBAHHBIN ITOJIU3THIICH, ITOJIH-

ypeTaH, KIeHKHE JIEHTHI)

4.4.1  Lunxogoe nokpvimue

CraHapTHOE LIMHKOBOE MOKPBITHE SBIISIETCS aKTUBHBIM, BCJISJICTBHE T'aJIbBAHMYECKOTO B3au-
MOJICHCTBHS Tapbl IMHK-9yTYH. [IpH 3TOM MEXaHU3M 3alIUTHl UMEET JABOWHON 3()(EeKT: MpU KOH-
TaKTe ¢ TPYHTOM (HOPMHPYETCS IUIOTHBIH, CIUIOMIHOM M JIMIKHUN 3alIUTHBIA CIIOH U3 HEPacTBOPH-
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MBIX cojeil IMHKa. B cilyyae JIOKaabHOTO MOBPEKAEHHS 3AIUTHOIO TMOKPBITHS MPOUCXOJUT BOC-
CTAHOBNICHHE €ro HENOCTHOCTH (32 CYET ITOCTYIUICHHIS HOHOB Zn’ 13 GIH3IEKAIIIX HEITOBPEKICH-
HBIX YYaCTKOB K IIOBPEXKICHHOMY, ¢ 00pa30BaHHUEM BIIOCIIECTBHH HEPACTBOPUMBIX COJIEH IIMHKA).

Cornacno ISO 8179-1 nokpeiTHE U3 METANIUYECKOr0 IIUHKA JODKHO HAHOCHUTHCS HA CYXYIO
IIOBEPXHOCTh TPYObI, HA KOTOPOI HE JDOJDKHO OBITH CJIEIOB PXKABYMHBI, IOCTOPOHHHUX BELIECTB H
3arpsA3HEHUH, MPEMATCTBYIOMNX ajare3us NokpbeITusa. CpemHsas Macca IMHKOBOTO TIOKPBITHS HE
JI0JKHA OBITH MeHbIe, yeMm 200 F/Mz, C MUHUMAaJIbHBIM 3Ha4eHueM o mecty 180 r/m%. Hauecenune
LIUHKOBOT'O MOKPBITHS OCYIIECTBISIETCS JJICKTPOMETAIUIN3ALMOHHBIM HAlBUIICHUEM.

Cornacuo ISO 8179-2 asist 3amuthl TPYO MOTYT TaKKe HUCIOIH30BATHCS IMHKOHAIOTHEHHBIC
KPaCKH C COJCpIKaHHEM LIMHKa He MeHee 85 %, KOTOpble HAHOCSTCS KUCTHIO MM PacCHbUINTEIEM
CPeHSAS Macca TOKPHITHS IMHKOBOH KPAcKoil He JOIDKHA GBITH MEHBIIE deM 235 r/M°, ¢ MUHH-
MaJbHBIM 3HaueHHeM 1o mecty 210 /M. [ToBepx MUHKOBOTO MOKPBHITHS HAHOCHUTCS 3aIUTHBINA
CJIO Ha OCHOBE CHHTETHYECKHX CMOJI C CpelHeH ToMmuuHON He MeHee 70 MKM, MHHHMAalbHas
TOJIIUHA cocTaBisieT 50 MKM.

Cornacao EN 545 tpy0Obl u3 uyryHa ¢ mapoBUAHBIM rpaUTOM MOKPHIBAIOTCS CIIJIABOM LIMH-
Ka ¥ aJIlOMUHHUS ¢ 100aBKOH Jpyrux MeTa/uloB MM 0e3 Hee co cpenHeit Maccoit He Menee 400 r/m2
C OTHENOYHBIM ciioeM. HaHeceHne IMHK-aTIOMUHHEBOTO MOKPBITHS OCYIIECTBIISCTCS 3JIEKTPOMe-
TaIIU3aHOHHBIM HaIbUICHUEM.

Tpy0st BULLI", mOKpBITbIE METAJUTMYECKHM LIMHKOM, UMEIOT IIPEBOCXOIHYIO CTOMKOCTb Mpo-
TUB KOoppo3uu. HecMoTps Ha 3TO, MOXKET OBITh PEKOMEHJIOBAHO HCIIOJIb30BaHHE JIOTIOIHUTEIBLHON
3aIUTBHI, B CIIy4ae eClIM TPYObl 3aKJIa/IbIBAIOTCS B CUIIBHO KOPPO3HOHHOM IpyHTe. OIBIT OKa3bIBa-
€T, YTO Ha NPaKTUKE JOMOJHHUTENIbHAS 3allUTa HEe TPeOyeTcsl, eClii yJeIbHOE CONPOTHUBIICHHE M10Y-
BBI MpeBbIIIaeT 25 OM-M.

4.4.2  HonusmuneHosvlii pykas

He3aBucumo oT BEMUUHBI IEKTPOCONIPOTUBIICHHS TPYHTA IPUMEHEHHE TTOJIM3THICHOBOTO
pyKaBa IONOJIHUTEIHHO K BHEIIHEMY LIMHKOBOMY TOKPBITHIO PEKOMEH/IYETCSI B CIIETYIOIIUX yCII0-
BHSIX:

- HCKYCCTBEHHbIEC TPYHTBI, COJepIKAIINE OYIbDKHUKH, KIMHKEP WM IPOMBILIICHHBIE OTXObI
(4acTo BCTpEYaIONIUEecs B HACEICHHBIX U MPOMBIIUICHHBIX paiioHax);

- TOp(sIHBIC TOYBHI;

- IOYBBI, 3aTPs3HEHHBIC TPOMBIIIUICHHBIMH, CEIbCKOX03SHCTBEHHBIMH OTXOIaMH MITH KaHa-
JIM3aLKEH U T. [1.;

- ITOYBBI, COZIEPIKAIIFe OTXO/IbI TOPHOTO IIPOU3BOJICTBA;

- IOYBBI MOJIBEPKEHHBIC BIMSIHUIO OJTY)KJIAIOIINX TOKOB (XKEJIE3HbIE TOPOTH, IPOMBIIUICHHOS
000pyI0BaHKE, UCIOJIB3YIONIEE TOCTOSIHHOE HANPSHKEHHE, OIM30CTh KaTOAHO-3aIHIIEHHBIX CTPYK-
TYp C HOBPEXICHHBIM N30JUPYIOIIUM HOKPBITHEM).

Marepuan pykaBa JOJDKEH COCTOSITh U3 TIOJMATUIICHA, B KOTOPOM HET IIpUMecell pereHeparta,
pa3mMsrduTeneil, HanonHuTeNel, kpacureneid. MaccoBasi 10J1s1 pa3IMYHBIX BELIECTB, KOTOPHIE MOTYT
CoJIeprKaThCs B MaTepuaie, He 1oipkHa npessimats 0,1 %.

Conep:kaHre aHTHOKHCIUTENEH B pyKaBe He JOIDKHO mpessimath 0,5 %. ITnenka pykasa
JIOJDKHA OBITh 0€3 JBIPOK, IIeJIeH, POKOJIOB, OTBEPCTUH HIIM JIFOOBIX IPYTUX MOBPEXKICHHH, BIIHS-
FOILIMX Ha €€ MIPOYHOCTh M HENIPOHUIAEMOCTb.

ITnoTHOCTH MaTepuaa pykaBa A0kHA ObITh B penenax 910-935 Ko/,

IIpenen mpouyHoCcTH MaTepuaia NpU PacTHKEHUH B IPOAOJILHOM U IMOIEPEYHOM HapaBICHU-
X JTOJDKeH ObITh He MeHee 20 MITa.

Y uuHenue (Ipu pa3pbiBe MaTepHaa B IIPOJOILHOM U HOIEPEYHOM HAIPABICHHUSX ) TODKHO
obITh He MeHee 500 %.

Homunanshas TonmmHa mieHkH coctasisteT 200 mxm. OTpHIIaTeNnbHbII JOIMYCK HA HOMU-
HaJIbHYIO TOJIIUHY HE JOJDKEH npeBbimats 10%.

Pexomenanmu 1o 3amuTe TPyOOIPOBOIOB ITOJIUITHICHOBBIM PYKaBOM yKa3aHBbI B pasjelne 6.
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4.4.3  Ipakmuueckue pekomeHOAyUU
Omnsrit, HakomeHHBIH OO0 «JITK «CB0oOOIHBIA COKOID) ITOKA3BIBACT, YTO OOJIBIINIA TPOLIEHT

TPYHTOB 00JagaeT cnaboil MM yMEpeHHOHW KOPPO3HOHHOCThIO. TakuM 00pa3oM, MpU IMOI3EMHOI
YKIJIaJike TpyOOnpoBoA0oB BO3MOXKHO ucnonb3oBanue Tpydo OO0 «JITK «CBoOoaHBIN COKOMY, UME-
FOLIIMX OCHOBHOE BHEIIHEE 3allIUTHOE MOKPBITHE: KPacKa Ha OCHOBE CHHTETHYECKON CMOJIBI; CIIOM
HAaIBUICHHOTO [IMHKA + KPacKa Ha OCHOBE CHHTETHYECKOW CMOJIBI.

B HekoTOphIX paiioHax TpeOyeTcs MPUMEHEHHE JTOMOTHUTEBHOM 3aIUThl TPYO MOJHITHIIC-
HOBBIM PyKaBOM. DTO MECTa, I'JIe BBIIICYTOMSHYTHII aHAJIU3 TPYHTa IT0Ka3ajl BEICOKYIO KOPPO3HOH-
HOCTB MOYBBL. [Ipu MpOX0KIeHNH Yepe3 CHIbHO KOPPO3HOHHBIE TIOUBBI (MOPCKUE 3aJIMBBI, 00JIOTA,
COJISIHBIC TPYHTOBBIC BO/BI) TPYOBI JOJIKHBI OBITH TOJTHOCTHIO H30JIUPOBAHbI.

ITo Tpebosanuro norpeduteneit OO0 «JITK «CBoOogHBIH COKOM MMEET BO3MOXKHOCTh BBI-
MOJTHUTh aHTUKOPPO3HOHHYIO M30Jsiiuio Tpyod u3 BUILI quamerpom ot 350 mo 1000 MM mommmep-
HBIMH MaTepuajiaMy U3 IOKCHIHBIX U ITOJNYPETaHOBBIX CMOI.

THonuypemanosvie nokpvimusi IPUMEHSIIOTCS JJIsI HAHSCEHUSI Ha BHYTPEHHIOIO MOBEPXHOCTh
TpyO (TOMLIMHOMN /10 2 MM):

- JUISL CHCTEM XOJIOHOTO ITUTEEBOTO BOJOCHA0XKEHH C TeMIlepaTypoit Boasl 1o 35°C;

- JUI CHCTEM OTOIUICHHS U TPAHCIIOPTHPOBAaHMS ClIaboarpecCHBHBIX Cpell C TeMIeparypon
TPaHCIOPTUPYEMOH KHIKOCTH OT IuItoc 5 1o mitoc 150 °C;

- IUISL CUCTEM TI0/IauH HEIMTHEBOM BOJIbI, IPEHAKHBIX CUCTEM U KaHAIN3ALUH.

[TonnyperaHOBOE IOKpBITHE, IO3BOJSIET YIIYUIINTh AKCILIyaTAallMOHHBIC XapaKTEPUCTHKU
TpyO, co31aéT MPOYHOE aJre3MOHHOE MOKPBITHE, 00JaIalolee BHICOKON CTEIEHBIO MPOTHBOJCH-
CTBHSI arPECCHBHBIM CpefiaM (BKJIFOYasi PACTBOPBI KUCIIOT U IIENoYeit), abpa3uBHOMY U THapoadpa-
3MBHOMY M3HOCY, MEXaHHYECKHM BO3JICHCTBHSM, BOJOHENPOHHUIIAEMOCTHIO, JHAJIEKTPUIECKON
CILIOIIHOCTBIO. Kpome Toro, monuyperaHoBOe HOKPBITHE HKOJIOTHUSCKU YHUCTOE, TT0XKAPO- U B3PbI-
BOOE30IacHOE.

Onoxcuonvle nokpuimus TPUMEHSIOTCS JUIl HAHECEHHs Ha BHYTPEHHIOIO MOBEPXHOCTb TPYO
(ToMmuKHO#M 10 3 MM) U Ha BHEIIHIOK TOBEPXHOCTH TPYO (TommmHo#i 10 150 MkM):

- VISl CHCTEM XOJIOTHOTO ITUTHEBOTO BOJOCHA0XKEHHS C TeMIieparypoit Boasl 1o 60 °C;

- JUI CHCTEM OTOIUICHHS U TPAaHCIIOPTHPOBAaHMs CllaboarpecCHBHBIX Cpell C TeMIeparypon
TPaHCIOPTUPYEMOMH KHIKOCTH OT Iuttoc 5 1o mmoc 150 °C;

- JUIsL CUCTEM TPAaHCIIOPTHPOBAHMS CTOUHBIX BOJ, COJIEPIKALINX arpeCCHBHBIC BEIIECTBA, B TOM
YHCIIe coliepiKaline HeTenpOayKThI.

DHOKCHIHBIC TIOKPBITUS UMEIOT: HU3KYO BIIArOKHCIIOPOAOIPOHHIIAEMOCTh, BEICOKYIO MexXa-
HHUYECKYIO TIPOYHOCTb, BHICOKYIO U CTAOMJIBHYIO BO BPEMEHH a/Ir€3HI0, CTOMKOCTh K KATOIHOMY OT-
CJIaUBaHUIO, XOPOLLIHE JUIICKTPUUECKHE XapaKTEPUCTHUKH, YCTOMYUBOCTD K YJIBTPA(QHOICTOBOMY U
TEIJIOBOMY CTapeHHIO, CTOWKOCTh K arpecCHBHBIM cpenaM. V30JsInoHHbIE MOKPHITHS HAa OCHOBE
SMOKCHIHBIX CMOJ COXPAHSIOT CBOM JKCIUTyaTalMOHHbIE (D)YHKLIUM B LIMPOKOM MHTEpBAje TEMIIe-
patyp SKcIUTyaTallid TpyOOIpOBOJOB, oOecreyrBas X 3alIUTy OT KOPPO3WH HAa MaKCHMallbHO
BO3MOJKHBII CPOK UX AKCIUTyaTalyu.

4.5 DJIEKTPOXUMHYeCKas 3aIHUTa

s pactpy6Hbix coequnenuii Tpyo BUILIT Ha pe3MHOBBIX YIUIOTHUTEIBHBIX KOJIBIAX JICK-
Tpoxumuyeckas 3amuTa (3X3) oT KOppO3UH MPOJIOKEHHBIX B 3eMJIE TPYOOIIPOBOAOB HE TpeOyeTCs.
370 00YCIOBICHO OTCYTCTBUEM INICKTPUUECKON MPOBOJUMOCTH MEXKIY TPyOaMu, Tak Kak pe3nHo-
BbI€ YIUIOTHUTEJIbHBIE KOJIbLIA SIBJISIOTCS DJIEKTPHUYECKHMMH H30JIITOPAMH TOKA, a TpyOOIpoBOA
Pa30pBaHHOM AIEKTPHYECCKON IICTIBIO.

Ilpu Hamuuyuu ONYXKJAIOMMX TOKOB U HU3KOM Y/ACIBHOM 3JICKTPHYECKOM CONPOTHBICHUH
IpyHTa, 1JIsl TAKUX TPYOONPOBOAOB JOCTATOYHO HAHECEHHs BHEIIHMX 3ALMTHBIX MOKPBITHH, yKa-
3aHHBIX B Tabiuue 4.3.
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TIpumenenne DX3 00s3aTeNbHO B TEX CIy4Yasx, KOT1a UMEETCsl HEepephIBHAsT MeTaJUTHYeCcKast
CBsI3b MeXy TpyOamu (¢aHIeBbIe U cBapHBIE coenuHeHus) 1 Tpyodonposoa n3 BUIIT HaxoxuTcs
B 30HE OIACHOTO JICUCTBUS OJIyKTAIOIINX TOKOB.

s BeiOopa tuna X3 tpybomnposogos n3 BUIIT" Heobxoaumo pykoBoactoBathes ['OCT
9.602.
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5 Mexann4yecKHne CBOCTBA

51 JaByienust (TepMHHOJIOTHS1)

IIpu ynotpebieHn TepMUHA «JaBJICHHE» HEOOXOIMMO pa3nnuiaTh TepMuHoIoruio [lotpedu-
Telst (CBSI3aHHYIO C PACCMOTPEHHEM I'HAPABINYECKUX XapaKTEPUCTHK) U TSPMUHOIOTHIO H3rOTOBH-
Tens (CBA3aHHYHO € 3 PEKTUBHOCTHIO MPOTYKIINH)

5.1.1 Tepmunonoeus [lompebumens

MakcumanbsHoe paboudee n1aBICHUC (Paxc.pas)

CaMoe BBICOKOE JIaBJICHHUE, CYILIECTBYIOMIEE B ONPEEIeHHON CHCTEME, dKCILTyaTHPYIOLIeHcs
IIPY MOCTOSIHHBIX yclioBUsiX. Onpenensiercs py 3aKadylMBaHUM B OTKPBITHIH OaK WM pe3epByap, HO
TpeOyeT OTAENBHOTO U3YyUCHHUS B CITydae IPsIMOTO 3aKa4MBaHUS B CHCTEMY TPyOOIIPOBOIOB.

MakcumanbHOE pacueTHoe AaBNEHUE (Paxcpacy.)

MakcumainpHOoe padouee IUIIOC KOHCTPYKTHBHBIN 3amac MPOYHOCTH, YTOOBI Y4eCTb JIOObIE
HEHM3BECTHBIEC 3JICMEHTHI B OLCHKAX MIJIM PE3KHE CKAuKU JaBJICHHA (THIPABINYECKUH yIaap # T.1.).
OTO AaBlEHHE SBIAETCA OCHOBHBIM JUIA BBIYHMCIECHHS COIPOTHUBICHHS BHYTPEHHEMY AABICHHIO.
KoHCTpyKTHBHBIH 3amac MPOYHOCTH MOXKET OBITh YMEHBILIECH B OOJbLICH WIIM MEHBILEH Mepe, B 3a-
BHCHMOCTH OT TOTO, YCTaHOBJICHBI WJIM HET CHCTEMBI ITOJABICHUS THAPABIMYECKOTO yraapa, U OT
3araca MPOYHOCTH CAMOTO MaTepHara.

Pyake.pacu. = Puaxe.pas. T 3a11aC IPOYHOCTH

[laBneHne MecTHOTO UCTIBITAHUSA (Pyecm.ucn)

JlaBneHune, NpUKIaAbIBAEMOE K MaruCTpajk Ha MECTe YCTAaHOBKH, YTOObI ONPEACIUTh €e CTa-
OMJIBHOCTh ¥ BOJOHENPOHHUIIAEMOCTh Iepe]] HayalloM HCIoIb30BaHus. [lomydaeTcs yBeandeHHEM
MaKCHMaJIbHOTO pab0odero JaBJIeHUS B COOTBETCTBHU C ONPEAEICHHBIMU IPABUIAMH.

Puecr.nen. = Puaxc.pas. + yBEIIHUCHHE

5.1.2  Tepmumnonoeus uzeomogumerns

Homyctumoe pabouee naBienue (PFA)

Camoe BBICOKOE JIaBJICHHE, KOTOPOE MOXKET BBIZIEPKaTh KOMIIOHEHT TPYOOIIPOBO/a TIPH J1aH-
HOW TeMIepaType U MPH MOCTOSIHHBIX YCIOBHSX. YUYHUTHIBAET rabapuThl U3/CNHUs, CBONCTBA MaTe-
pHaia M 3anachl IPOYHOCTH, 3AJI0KEHHBIE H3TOTOBUTEIIEM.

MaxkcumaapHO J0IYCTUMOE pabouee nasinenue (PMA)

Camoe BBICOKOE JJaBJICHHE, KOTOPOE KOMIIOHEHT TPYOOIPOBOIa MOXKET BBIIEPKUBATh B YCIIO-
BHSIX DKCIUTyaTallyy [PY JaHHOW TEMIIepaType U IPH Pe3KHUX CKadKax JaBiIeHHs. Brraucisercs kak
MIPOM3BEICHUE JOITYyCTUMOTO Pab0OyYero AaBICHUS U BETHIHUHBI 1,2.

PMA = 1.2 x PFA

JlonycTUMOE MCIIBITATENIbHOE JaBiieHne (PEA)

Camoe BBICOKOE HCIIBITATENbHOE JaBICHHE, KOTOPOe KOMIOHEHT TPyOOIPOBOAA MOXKET BbI-
JIepKaTh B MPOLECCE MECTHOrO T'MAPOCTATHYECKOTO MCMBITAHUS, TIPOBOSIIETOCS Mepel] HayaioM
HCIIOJIB30BaHMs MarucTpaiu. Beruucisiercst Kak Npou3BeAeHHE AOIyCTUMOro pabovero JaBlIeHUs 1
BCJIMYHUHEI 1,5.

PEA=1.5 x PFA PEA = PMA+56ap

5.1.3  Jlpyeue onpeoenenus

PN — 4ucnenHoe onpezeneHue, BRIPAKEHHOE B BUJIE 1EJIOT0 YHCTIa, IPUMEHAEMOr0 AJIs CChI-
nok (ISO 7268-83). Bee ¢dnanueBoe o06opynoBaHHe OJAMHAKOBOr0 HOMUHANIBHOTO auameTpa (DN),
0003HaYEHHOE OMHAKOBBIM YHCIOM PN, I0IDKHO HMETh OMHAKOBBIE pa3Mepbl COSIUHEHUH

Jis kaxxnoro PN onpesienieHHOro TakuM 00pa3oM, HMEETCs COOTBETCTBYIOIIEE COOTHOIIICHHUE
PFA / temnepatypa, yka3aHHOE B COOTBETCTBYIOIEM CTaHJApTe JUlsl AaHHOTO KOMIOHEHTa. [l
xommnoneHTos n3 BUIIT, PFA ms Temnepartypst ot munyc 10 mo mumoc 120 °C, BepaxkeHO B Gapax
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u coorBerctByeT PN uncny (nanpumep, PN 16, coorserctByer PFA = 16 Gap asist TemnepaTypsl OT
munyc 10 no mmoc 120 °C).

ABJICHUE 3aBOJICKOTO UCTIBITAHUS (Psap yen.) — THAPOCTATHYESCKOE IABTICHHE, HCIIOIB3YEMOE
P 3aBOJICKOM HCIIBITAHUH U3JIEIHS.

5.1.4  Benuuuna dasnenust mpyoonposooa

B 1enom, npu BBIOOpE COCTABIIAIONIMX TPYOOIPOBOA BaXKHO ITPOBEPUTH BHIIOJIHEHHE TPEX
MPUBEICHHBIX 3/1€Ch HEPABEHCTB:

Puakcﬂpaﬁ. < PFA

P,HﬂKC.pﬂC‘(. S PMA

P,lrle(,‘m.ucn. SPEA

5.2 JlonycTtumoe padoyee gaBJieHHe

Jonycrumoe pabouee nasnenue (PFA) — MmakcumanbHOE THAPOCTATHYECKOE aBJICHUE, KOTO-
pOe KOMITOHEHT TpyOOIpOBOIa MOXKET BBIAEPKHUBATH B IpOIecce 3KCIuTyaTanny. BennmunHsl gomy-
CTHMOTO paboyero AaBieHHs yYKa3aHbl B Tabmuie 5.1

TpyObl Bcex BUIOB COCAMHEHUI M3rOTaBIMBAIOTCA KiaccoM K IO TONIIMHE CTEHKH B COOT-
perctBum ¢ ['OCT ISO 2531 unu xiaccom C 1o aaeienuto B cootBeTcTBuu ¢ EH 545, ICO 2531.
CpaBHEHHE KIIaCCOB MPE/ICTaBICHO B Tabiuie S5.1.

Tpy6s! kinacca C npeHa3HA4YEHBI IS SKCILTyaTally B TPyOOIpOBOIaxX C JOMYCTUMBIM pado-
YHM JIaBJIIEHHEM COOTBETCTBYIOIIee HOMHHAITY Kilacca, Harpumep, C40 - pabouee nasienue 40 Gap.
Jns Tpy6 ¢ coemunennem «RI» u «RJIS» momyctumoe pabouee maBieHHE MOXET HE COBIAIATh C
HOMMHAJIOM KJIacca M yCTaHABJIMBAETCS NPOU3BoIUTENEM (CM. Tadiuiy 5.1).

HomuHanbHast TONIMHA CTEHKH YyTYHHBIX TPYO U COCMHUTEIIBHBIX YaCTeH pacCUUTHIBACTCS
1o opmyJie, U HTOM TOJIIMHA CTEHKH He IOJDKHA ObITh MeHbIe 6 MM 11t TpYO Kiacca K u 7 Mm
- JUI COEIMHUTENBHBIX YacTeil K HUM, st TpyO kitacca C € MUH HE JOJDKHA OBITh MEHBIIE 3 MM:

e Hom = K (0,5 + 0,001 DN) anst knacca K,

e HoM = ¢ MuH + (1,3 + 0,001 DN) mnst kiacca C,

rae

€ HOM — HOMHUHAJIbHAs TOJIIIMHA CTEHKH B MM,

€ MUH — MUHUMAJTbHASI TOJIIIIHHA CTEHKH B MM,

DN - ycnoBHBIH Ipoxo/I,

K — xoadunment, ucrnonb3yemslii s 0003HaUEHHs Klacca TOJIIMHBI CTEHOK. OOBIYHO /ISt
0003HaueHHs BBIOMpAIOT Lenble yncna: ...7, 8,9, 10, 11, 12...

Jlonycki Ha HOMHHAIBHYIO TOJIMHY cTeHKH TpyO (kmacc K) M coeawHUTENBHBIX yacTei
JIOJDKHBI COOTBETCTBOBATH: [UIsl TPYO, €CIIM TOJIIIMHA paBHa 6 MM, TO Iomyck - 1,3, ecinu > 6 MM, TO
Joryck paccuutbiBaercs mo ¢opmyne — (1,3+0,001DN); coeauHHUTENBHBIE YacTH, €CJIM TOJIIMHA
paBHa 7 MM, TO HOMYCK - 2,3, €CITH TONIIMHA > 7 MM, TO JOMYCK PacCYUTHIBACTCS MO GopMmyse —
(2,3+0,001DN).

e MuH 1151 Tpy0 1o kiaccy K paccunTsiBaeTcst pasHULIEH MEXIY € HOM U JJOITYCKOM.

e MuH Juist TpyO 1o kiaccy C paccunthiBaeTcs mo popmyie:

S; * PFA* DE
CMUH= prqeS, +20%R, °

rae

Rm — MuHnManbeHas mpoyHocTh Ha paspsis s BULLT = 420 MI1a,
S¢- - ko3 urment 3anaca mpouHocTu =3,

DE — HOMUHaIBHBII BHEIIHUI THaMeTp TPYyOBI.
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53 Harpy3ku no4BblI (XapakTepHCTHKHU TPY0)

5.3.1  Cucmema e3aumooeticmsusi «Tpy0a/TpyHT»

YpoBeHb 3emnu

auMHeauanIoduod

conpo

\ R

"
=
$14

o - yron uzruba

R A _ y3rubaromuii MOMEHT

5.3.3  T'ubxue TpyObI

YpoBeHb 3emMnu

MexaHHYECKHUE XapaKTEePUCTHKY 3aJI0KEHHOH B TPYHT
TPYOBI MOTYT OBITH OLICHEHBI Yepe3 PACCMOTPEHHE CHCTe-
MBI B3aMOJICHCTBHS «TPyOa/TPyHT»: B3aUMOJICHCTBHE
TPYO C OKPY>KaIOIMM TPYHTOM 3aBUCHT OT UX KECTKOCTH
UM THOKOCTH, KOTOPBIE, B CBOIO 04ePeIb, XapaKTEePH3yIOT
BO3HHKAIOIINE HAMPSHKSHHUS IPH PA3IMYHBIX yCIOBHUSX 3a-
KJIQJIKH.

TpyObl MOTyT OBITH pa3JeieHbl Ha 3 KATeTOPHH, COTTTACHO
UX COMPOTHBICHHUIO BHEIIHEH HAarpy3Ke:

- ’ECTKUE TPYOBL;

- ruOkue TpyOBI;

- TIOJTY)KECTKHE TPYOBI.

[Tpumepsr: acOOLEMEHT, TpeIBAPUTEILHO HANPSHKEHHBIN
0eToH.

XapaKTepHCTHKU: )KECTKUE TPYObI JOIIyCKAIOT JIMIIb Ma-
JyI0 cTerneHb oBanu3anuu. Jedopmanus HegoctaTouHa
JUISL TOTO, YTOOBI BBECTH B JEHCTBHE CUIIBI OOKOBOI MOJI-
JIepIKKH, JeHCTBYIONIME CO CTOPOHBI IpyHTa Ha TpyOy. Ta-
KuM 00pa3oM, BCs Harpy3Ka IpyHTa, JeiCTBYIONIas Ha
TpyOy CBEpXY, BOCIPUHUMAETCS TOJIBKO TPYOOH, BBI3bIBA-
€T CHIbHbIE M3rMOAIONe MOMEHTHI B €€ CTeHKaX.
Kputepun KOHCTpYHUpPOBaHUs: OOBIYHO MaKCUMaJIbHAS
paspylHTeIbHas HAarpys3Ka.

BriBobI: sxecTkHe TPYOBI CHOCOOCTBYIOT KOHIIGHTPALIUH
Harpy3oK B BepXHel 1 HIDKHEH Toukax TpyObl. XapakTe-
PHCTHUKH CHCTEMbI B3aUMOJIEHCTBUSI «OKECTKAsl TPY-
OBI/TPYHT» CHUJIBHO 3aBHCSIT OT YIJla OCHOBaHUS (0) H, Cie-
JIOBATEIIbHO, XOPOILIEH IOJrOTOBKH OCHOBAaHHUS, OCOOCHHO
€CIIM IMEET MECTO JOINOIHUTENbHAS Harpy3Ka OT TPaHC-
nopra.

TIpumepsl: mnacTMaccsl, CTalb.

XapakTepHCTHKH: THOKKE TPYObl BBIICPKUBAIOT OOJIBIINE
BEpTHUKaJIbHBIE OTKJIOHEHHMs Oe3 oTKa3a. Harpyska rpyHra,
JeHCTBYIOIIas Ha TPyOy CBEpXY, IPOCTO cOaTaHCHPOBaHa
cusiaMy OOKOBO# MOJICPKKH, TIPHII0KEHHBIMHU K TPpyOe co
CTOPOHBI OKPY’KAIOIIEro IPYHTA.

Kputepun KOHCTPYHUPOBAHHS: MAKCUMAIBHO Oy CTHMAst
OBaJIM3ALMS 1M MAKCUMAJIBHO JOMYCTUMOE HApsDKEHHE
n3ruba, Tak’Ke CONPOTHBIICHUE MIPOJIOIBHOMY U3THOY.
BEIBOIbI: CTAOMIBHOCTE CUCTEMBI B3aUMOJIENCTBUS «THO-
Kasi Tpy0a/TpyHT» HEMOCPEICTBEHHO 3aBUCUT OT BO3MOXK-
HOCTH MaTepHaia 3achIIKH CO3/[aBaTh CHIIbI OOKOBOH 101~
JIEPIKKH, U, CIIIOBATENIBHO, OT MOJIYJIsl TACCHBHOTO CO-
npoTuBieHus rpyHTa E’, KOTOpBIH B CBOKO 0Yepe/b 3aBU-
CHUT OT Ka4yecTBa 3aChIIKH U OT €€ YIUIOTHEHNSI.
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5.3.4  TlomyxecTtkue TpyObI
yPOBQHb 3eMnu ITpumeps!: 4yTryH ¢ MIApOBUIHEIM IPaGUTOM.
‘ ¢¢ XapaKkTepHCTHKH: TOIYKECTKHE TPyOBI JOITyCKAI0T HE00-
XOJMMYIO CTEIIeHb OBAIN3ALMU, BOSHUKAIOLLYIO BCIIE-
* * + CTBHUE BO3/CHCTBHS CBEpXY Ha TPyOy Harpy30K TpyHTa JUis
TOTO, YTOOBI IPOSIBUIIUCH CHJIBI OOKOBO# moiepxku. Ta-
KHM 00pa3oM, Ha TpyOy JEHCTBYIOT elile 2 CHIIBI: TACCHB-
Has cuia OOKOBO# MOAEPKKU U BHYTPSHHUE HATPSOKCHUS
n3ruba B creHke. [109ToMy, CONpOTHBIICHUE NABICHUIO
IPyHTa CBEPXY PACIpPEEICHO MEXK/IY CONPOTHBICHHEM
HETOCPEICTBEHHO TPYObI ¥ COMPOTUBICHHEM IPYHTa, KO-
TOPBIHA €€ OKPYXKAEeT, B IPOMOPIINH, ONPEAeieMOi OTHO-
LIeHHEM KO3 (UIIMEHTOB KECTKOCTH TPYOBI U TPpyHTa.
Kputepun KOHCTPYHUPOBAHUS: MAKCUMAIBHO JIOITy CTHMOE
HanpsDKeHne n3ruba (Ui MaibIX JHAMETPOB) UITH MaKCH-
MaJbHO JIOMYCTHMAst OBAIH3aIMs (JUIsl OONBIINX AHAMET-
poB).
BeiBozBL: pacnpenensisi cuiibl MeXLy TpyOOit U rpyHTOM,
CHCTEMa B3aMMO/ICHCTBHSI «IIOJTYKECTKasi TpyOa/TpyHT»
obecrieunBaeT 3alUTy IIPOTHB JIIOOBIX H3MEHEHUIT CO Bpe-
MeHeM B OanaHce CHJI WM M3MEHEHUH B OCHOBAHUH.

54 I'tyOuna 3an0:KeHus

54.1  I'nybuna sanoscenus mpyoonpogooos

MakcuManbHas 1 MHUHUMAaJIbHAsE TIIyOMHBI 3aJI0KEHUs 3aBUCAT OT TUMA TPYO M yCJIOBHI
YKIIaJKH (3aCBIITKH).

Tocnenyromast Tabnuua 5.2 mokas3blBaeT MaKCHUMAIbHYIO TTyOHHY 3allOKeHHUsI 1JIs TPYO ¢
TOJIIUHOM cTeHKH Kiacca K9, ¢ momonHuTenpHON Harpy3Koi co cropoHsl TpancnopTa (10 T Ha Ko-
JIECO), U C YUETOM YCJIOBUI 3aK/IaJIKH, ONpeeNIeHHbIX aanee. [Ipu ucronb3oBaHuM U IPOKIIAIKH
Tpy0, uzrotosieHHsIx Mo EN545:2010 (kiaccer mo naeienuto: C40; C30; C25), s onpeneneHus
TIIyOHHBI 3QJI0’KEHHUS] HEOOXOANMO PYKOBOICTBOBAThCSI METOANKOW YKa3aHHOM B 5.4.2.

YpoBeHb 3emiu

I'myOuna
3QUI0XKCHHS
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Tabnuua 5.2 MakcumanbsHas TiyOHHA 3aJ10)KeHUs TpyO B 3aBUCUMOCTH OT THIA YKITaAKH.

MakcumanpHasi r1y0uHa, M

I'my6una
3aJI0KCHUS, M

DN (ycnoBHblit npoxon Tpy0O)

Tun 1

80

| 100 | 125 |

150 | 200 | 250 [ 300

Tun 2

XX [(Q| NN || ] —

Tun 3

]

i T 2

Tun 4

29

30

Tpumeuanue — Tpy6st DN 250-300 3akiaasiBaiores Ha rayOuny He menee 1 M (st Tuma 1).

Tun 3

Tun 4

Tum 5
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Tpopomxkenue TabmuLb! 5.2

MakcumanpHas T1yOnHa, M

I'ny6una DN (ycnoBHBII npoxox Tpy0)

BAIOKE 1 350 | 400 500 600 700 800 900
HHS, M

1000

'&\(\I\.ﬂll\\\\f
®

EN

IMpumeuanue — Tpyost DN 350-600 3aknansiBaioTces Ha ri1yOuHy He MeHee 1,2 M (st Tuma 1).
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Ha mpakTrKe NpHHATO Pa3inyarh:

- OKpY’>KeHHE TPYOBI;
- 3aIOJTHEHHE.
OkpyskeHue obecredrnBaeT cTabHIbHOCTh
n/vim 3amunaeT Tpyost. OHO 3aBHCHT OT:
- XapaKTepHUCTUK TPYObI ()KECTKasl, HOITY-
JKecTKas, THOKast);
- Harpy30K rpyHTa cBepXy (riaybuHa 3a-

JIOXKEHHSI, HATPY3KH CO CTOPOHBI TPAHC-

nopra);

- XapaKTepa I04BbI (TPyHTa) — CKaJIUCTas
WM Pa3HOPOJIHASL.

3arnoyiHeHHE MEHSAETCS B 3aBUCHMOCTH OT 06nacm, TJAC IPOU3BOAUTCS YKJIaAKa (CeHLCKaﬂ,

TOPOJICKAs) ¥ YYUTBIBACT CTAOMIBHOCTD JOPOTH.
Jlpyrue orpaHUYeHHs TaK)Ke BIMAIOT Ha yCIOBUS YKIAAKHU:

- HEJIONYIIeHNs 3aMeP3aHus MarucTpany (MUHUMAJbHAs TIIyOHHA 3aJI0KSHHs);

- epeceueHue oonacTell, KPUTHYHBIX K 0€30MaCHOCTH (3KeJIe3HbIE OPOTH, aBTOCTPAJIBI);

[MpumenurensHO K TpyOonpoBoaam u3z BULLI onpeneneHo 5 TUIIOB ycioBHil yKIIaIKH (CM.
Tabi. 5.3), COOTBETCTBYIOIMX HaNOOJIEE PACTIPOCTPAHEHHBIM KOKPYKEHHAM.

Tabmmma 5.3

Tunsl yknagku.

Tunsl 3aKJ1aIKU

HBI COJIepKaTh KaMHEH WM OBITh CHIIBHO KOPPO3HOHHBIMH.

Tun 1* | Tom 2 Tum 3 Tun 4
7 77 ALLLLLLLS,
70 20 IN\_ A\ P
Tpy6a ynoxe-
ipiffaBerIm- | mano oceBoit
Tpyb6a yimo- ea;[ﬁ Hiilo > | muHUM B
JKeHa Ha Mu- | P yTpamboBaH-
ITitockoe mebeHpb Ha .
JHo Tpanmen - Ilnockoe nao | HUMyM 10 cM rvoumy 1/8 HBIi TIECOK,
AHO CJION PBIXJIOTO YOHHY rpaBuil WK
. DN u munn-
rpyHTa vvm 10 em meOeHb, Mu-
HZ Goi HumyM 10 cm
ATPY moJ| TpyOoit
Y1pamboBan- VrpamGosar-
HBIU 10 Bepxa -
Cnerka 6 HBII BBIOpaH-
N He- . | Crnerka TPYOBI BBI- .
poctoe. He- | yIIoTHeHHSIi .. . N HBII MaTepuan
. . YIUIOTHEHHBIM | OpaHHBIA Ma-
Oxpysene YIUIOTHEHHBIH | 10 OceBOit 110 BepXa Tpy- | Tepuan (ups- 0 BEpXa Tpy-
BBIOpaHHBbII JIUHUH TPYOBI, 661 (npubaH-
ok o OblI, BBIOpaH- | OJIM3UTENBLHO o
Marepuan BBIOpaHHbIH " o 3utensHo 90%
HbIii Matepuain | 80% 1o cran-
Marepuain napry [pok- 0 CTaHJIAPTY
Topa)™*™* IpoxTopa)
E’ (6ap) 11 21 28 35 49
a(®) 30° 45° 60° 90° 150°
BuiGon Mate- He3aBrCHMO OT HCIOJIB3YEMOT0 THIIA YKJIA[KH, OPUTHHAIIBHBIC UIIH PUBE3EHHbIC
pnano?a Marepuaibl (COPTUPOBAHHBIC HJIM HET), TP HPSIMOM KOHTAaKTe ¢ TPYOOH He J0IIK-
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* - Jlnsa Tpy6 DN350 MM 1 Tpy6 Gostbliiero iuaMeTpa He0OXOAMMO PacCMOTPETh BO3MOK-
HOCTB YCJIOBHII YKJIaIKH, HCKITIOYAIOMUX THII 1.

** _ «[lnockoe THO» ompezensieTcs: Kak HeHapyIeHHBIH TPYHT.

*¥*% _ «PBIXJBIH TPYHT» WM «BBIOPAHHBIA MaTepHa OIPEACISIOTCS KaK «ECTECTBEHHBIM
TPYHT, BEIHYTBIH M3 TPAHIICH, HE COJCPIKAIIUN KaMHEH, HHOPOJHBEIX MATEPHATOB U OJEACHEION
3eMIINY.

*¥*%% _ Jlng onpenesieHUs YIDIOTHEHUS TPYHTa 10 cTaHaapTy I[IpokTopa pyKOBOJCTBOBATHCS
I'OCT 22733 «['pyHtsl. MeToza 1a60paTOpHOro ONpeJeneHns] MaKCUMaIbHON IIOTHOCTHY» (IpH-
noxenne J| — KoadduuuenTs! npuBeeHus 3HAYCHNH MaKCUMAIBHOM TIOTHOCTH U ONTHMAIIBHOM
BJIQYKHOCTHU I'PYHTA K 3HAYECHUSIM, MOJTy4EeHHBIM MeTogamu [Ipokropa).

KoHcTpyKTHBHBIE IPEIOKEHHS, CIEIAHHBIE AT KaXJOT0 TUIIA YCIOBHN 3aK/IaIKH:

- Harpy3Ka cO CTOPOHBI IIOYBBI: BEC IPU3MBI IPyHTa HaJl TPYOOii;

- Harpy3Ka co CTOpPOHBI TpaHCIopTa: JuHaMudecku 10 T Ha Koseco;

- YCIIOBHS 3aKJIaJIKH, XapaKTePU3YyIOIIHNECs YII0M OCHOBAHHMA (0L) K MOJyJIEM ITaCCHBHOTO CO-
MPOTHBIIEHUS OKpYykatowero rpyHra E” (cm. Tab. 5.3);

- KOHCTPYKTUBHBIN 6a3KC: ypaBHUBAHUE JJABICHUS U OBAIM3AIlUH;

- KpUTEpHUHU: MaKCHMAaJIbHOE BEpTHKalIbHOE OTKIOHeHHe (AD/D) (oBanu3aius), MakcUMab-
HOE JTaBJICHUE HA CTEHKH (Gpmay)-

5.4.2  Memoo pacuéma mpy6onpo8o0oos, ynoxiceHHbIX 8 3eMa10. Beicoma nokpoenozo cros

JlaHHBIII METO OCHOBaH Ha pacuére OBAIHM3AlUH IONEPEYHOrO0 CEYEHMS! TPYOBI COTJIACHO
(bopmyIe HIKe:

100K(Pe+Pt)

A= 85+ (f XEn)”’

rue A - oBanuzanms TpyOsl, %;

K — xoadpuimeHT HarulacToBaHu;

Pe — naenenue rpynta, kH/M%;

Pt — [aBIeHHE OT TPAHCIIOPTHOI Harpysku, KH/m?;

S — mameTpanbHas KECTKOCTb TpyObr, KH/M? (cM. Tabm.5.4);

f— xoaddurment 6okosoro aasneHus (f=0,061);

E’ — MOJIyJ1b CONPOTHBIICHHS TO4BbI, KH/M?;

OBanu3aiysi, BEIYUCICHHAS MO 9TOH (opmyJie, He JOJDKHA NPEBBIILIATh 3HAYCHHI JOMYCTH-
MOW OBanu3aluy, yka3aHHOW B Tabnuie 5.4. JlomycTumasi oBanM3alys yBEIWYHBACTCS C POCTOM
DN, Ho ocTaércst HMXKE 3HAUSHUsI, KOTOPOe BHYTPEHHEE TOKPHITHE LIEMEHTHBIM PacTBOPOM MOXKET
BBIICPXKaTh 0e3 MoBpexIeHHs. J(onomHUTeNbHO, OHA AaéT KodduImeHT 3amaca nmpovyHocTH 1,5
MPUMEHHUTEIBHO K HpeleNny YIPYrocTH 4yryHa ¢ LIapOBHIHBIM IpaduTOM NpH M3rude (MUHUMYM
500 MIIa), orpannunBas HanpsbkeHue B ctenke TpyOsl 10 330 Mlla, u orpanunuena 4-ms % mis DN
> 800 MMm.

Tabmuna 5.4 [{luamerpanbHast ®KECTKOCTh TPyO MPEAMOYTUTENHHBIX KIIACCOB TI0 IaBJICHHIO.

DN MuHnManbHas THaMeTpaTbHas )KECTKOCTD, kH/™M’ JonyctimMasi oBanm3anus Tpyosl, %

Kiace 25 Kiace 30 Kracc 40 Kitacc 25 Knacc 30 Kiacce 40
80 - - 850 - - 1,2
100 - - 480 - - 1,45
125 - - 260 - - 1,75
150 - - 160 - - 2,05
200 - - 78 - - 2,65
250 - - 74 - - 2,75
300 - - 68 - - 2,9
350 - 46 - - 3,1 -
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400 - 34 - - 32 -
500 - 27 - - 34 -
600 - 26 - - 3,6 -
700 17 - - 3,8 - -
800 15 - - 4,0 - -
900 15 - - 4,0 - -
1000 14,5 - - 4,0 - -

Jasnenue rpyHra (Pe), 0THOPOAHO pacnpeaeEHHOE 110 MOBEPXHOCTH TPYObl Ha PacCTOSHHMY,
PaBHOM BHELIHEMY THaMETPY, PACCUUTHIBACTCS COTIACHO METOY 3€MJISTHOM MPU3MBI 110 hopMmyIie:

Pe =yH,

rae Pe — naBieHue rpyHra, kH/M?;

H — BBICOTa MOKPOBHOTO €051 (PAcCTOSIHUE OT BEPXHEW TOUKH TPYOBI 10 HOBEPXHOCTH TPYH-
Ta), M;

y — yZAeNbHBII Bec MaTepuana AJsl 3achINKH, kH/. ITpn oTcyTCTBUM APYTUX NAHHBIX YAENb-
HBII Bec rpyHTa Oepércs paBHbIM 20 kH/M?, KOTOPBIN XapaKTepH3yeT OOJBIIUHCTBO CIyYaeB Mo-
KpOBHOTO cinos. Eciu ske mpeBapuTeIbHbIe TeOTEXHUUECKHE H3bICKAHUSI TOATBEPIKIAIOT, YTO (ak-
THUCCKHIT yIeTbHEIN BeC MaTeprala 3acHIIKH GyaeT Menee mmx Gonee 20 kH/M®, To s onpenene-
HUsl Pe ucrionb3yeTcs pakTHUECKOe 3HAYCHHE.

[laBneHue TpaHCHOpPTHO# Harpysku (Pt), OJHOPOJHO pacmpeenéHHOE MO BEpXHEH 4acTH
TpyOBI HA PACCTOSIHUM, PABHOM BHEIIHEMY AHAMETPY, PACCUUTBIBACTCS MO (hopMyJie:

Pt =40(1 - 2x10” xDN) g (tombko ans H > 0,3m),

rae Pt — naBjieHne OT TPaHCIIOPTHOM Harpy3KH, kH/M%;

L - K03 HULUEHT TPAHCTIOPTHON HArpy3Ku;

H — BBICOTa TOKPOBHOTO CJIOS (PACCTOSIHUE OT BEPXHEH TOYKU TPYOBI A0 MOBEPXHOCTH TPYH-
Ta), M.

Tpu Tvna TpaHCIOPTHOU HATPY3KHU:

- TIpoe3Xasi 4acTh C TJIaBHBIMH Joporamu f =1,5 — oOumii ciryyaid 1y BceX IOpor, KpoMe
MOABE3IHBIX;

- IIpoe3Xkask 4acTh ¢ NOABe3AHbIME Jloporamu [ =0,75 — noporu, Ha KOTOPBIX I'PY30BOIi aBTO-
TPaHCIOPT 3aIpelléH;

- celbeKas MecTHOCTh 5=0,5 — Bce ocTabHbIE CIydau.

Bce TpyOonpoBobI JOJDKHBI IPOSKTUPOBaThCA [isl B He MeHee 0,5, axe eciu He 0XKUAAeTCs
BJIMSIHUS TPAHCIIOPTHOH Harpy3ku. TpyOonpoBoObl, YKiIaAbIBaeMble 10 Kparo JOPOr M AOPOXKHOM
HACBIIH, TOJDKHBI MPOSKTHPOBATHCS C yYETOM IOJHOW TPAHCIOPTHOM HArpy3KH, OKHIaeMOH Ha
9TUX Aoporax. st TpyOonpoBoIOB, Ha KOTOPBIE 0XKHUAAETCS BO3JCHCTBHIE KpaiiHe BHICOKON TpaHC-
MOPTHOW HAarpy3KH, ClieyeT NpUHUMaTh KoddduiueHt f= 2.

Kosddunment namnacropanus (K) 3aBUCHT OT paclpenelieHus TaBICHUS T'PyHTa Ha BEpX-
HIOIO 4acTh TPYObI (Ha PACCTOSIHUM, PABHOM BHEIIHEMY JHaMeTpy), U Ha 00pPaTHYIO CTOPOHY TPyObI
(Ha PaccTOSIHUM, COOTBETCTBYIOIIEM TEOPETHUECKOMY YIIy HAKJIOHA IIIIACTOB 20L).

K o6srano Bapsupyer ot 0,11 mis 2o = 20° o 0,09 s 2o = 120°. 3nagenue 20° coorBeT-
CTBYET TpyOe, MIPOCTO yJI0XKEHHO Ha JTHO IUIOCKOH TpaHIIen, 6e3 yrpaMOOBKH.

Koaddurment 6okoBoro masnenus (f) pasen 0,061 — 310 3HaUeHHE COOTBETCTBYET mapabo-
JINYECKOMY pacipeieieHiio O0KOBOTro OTIopa rpyHTa Ha yrou 100°.

Moynb cCOnpOTHBIICHUS TOYBHI (£°) 3aBUCHT OT NMPUPOJIBI TPYHTA, HCIOIB3yEMOI0 Ha ydacT-
Ke YKJIAJKU TpyObl U OT ycinoBuii ykiuanaku. Jlist KOHKPETHOH cuTyaluu TpeOyeMblil MOyJIb COpO-
THUBJICHHSI MOXKHO OIPEIEIUTD 110 hopmyJie:

,_ 000K B
T oxf H
rae £’ — Moy CONpOTUBIIEHUS TIOYBBI, KH/MZ;

0 — IoIycTHMas OBaJM3anus TpyOsl, %.

—2x10"*DN) + 0,5H) -%)
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B ta6uuie 5.5 3uadenns E°, pasusie 1000 kH/M?, 2000 kH/m? 1 5000 kH/m? GepyTest Kak oc-
HOBHbIe. OHH COOTBETCTBYIOT YPOBHIO YIUIOTHCHHSI COOTBETCTBEHHO HYJICBOMY, HU3KOMY M HOp-
MaJbHOMY. 3HaueHue £ '=0 ObUIO MOKa3aHO KaK IPaHUYHbBIA CIy4ail 1 HeOJarompHsATHBIX yCIO-
BHUIl YKJIaJKK B ciiabble TpyHTHI (0€3 yIIOTHEHUsI, YPOBEHb IPYHTOBBIX BOJ BhIlIE TPYOBI, Kperuie-
HHE OTKOCOB TpPAHIIEH PacIopKaMy yIaJIeHO MOCHIE 3aChIIKU WM yclIoBus Hackimn). Eciu npenBa-
pHTEIbHbIE TEOTEXHHMYECKHUE M3BICKAHHsS MO3BOJIIOT ONPEIEINTh 3HAYEHHE MOJIYJISI CONMPOTHBIIC-
HHS TPYHTA, TO 3TO 3HAYEHHE JIOJDKHO YUUTBIBATHCS MPH pacuéTe.

BblcoTa MOKPOBHOTO CIIOS

B tabnuie 5.5 nanesr HanOonee HeOIATONPHUATHBIC 3HAYCHUS IOIYCTHMON BHICOTHI TOKPOBHO-
ro CJIos ajis Ka)l()lOl‘/'l rpynmnsl A1MaMeTpOB. 3TVI 3HAa4Y€HUA MOT'yT 6bITb HCII0JIb30BAHBI 663 JOIIOJTHH-
TEIBHBIX pacuéToB. [y BEICOTHI IIOKPOBHOT'O CJIOS, BRIXOJAIICH 3a Ipeielbl IUana30HoB, yKa3aH-
HOI B 9TO# Tabiuue, ¥ JUIsl JPYTUX YCIOBHH YKJIaJKH, MOXHO BBIIOJHUTE MPOBEPKY € MOMOLIBIO

100K(Pe+Pt)

85+ (f xEn) >’

q)OpMyJ'H)I A= KoTopas ObLIa pacCcMOTpEHa BBIIIE, B HAYAJIC OTOI'O ITYHKTA.

Tab6mumna 5.5 Beicota MOKPOBHOTO CJ10sI [J1s TPYO MPEANOYTHTEIBHBIX KJIACCOB IO IaBICHHUIO.

DN 40-150 | 200-300 | 350-400 | 450-600 | 700 -2000
Knacc 40 Knacc 40 Kiacce 30 Knacc 30 Knacc 25

KQa) 0,110 (20°) | 0,110 (20°) | 0,105 (45°) | 0,105 (45°) | 0,103 (60°)
=050 E=0 | 03-120| 03-70 | 03-38 | 03-31 0,5-1,6
o E'=1000 | 03-12,6 | 03-78 | 03-48 | 03-42 0,3-3,0
[ E7=2000 [ 03-132 [ 03-86 | 03-57 | 03-52 0,3-42
E’=5000 | 03-150 | 03—11,1 | 03-85 | 03-8,1 03-7.8
B E=0 | 03-120 | 03-69 | 04-37 0,5-3,0 09-12
ﬁ;ﬂi’gfﬂ e | E=1000 | 03-12.6 | 03-77 | 03-47 | 04-4.1 0.4-2.9
E'=2000 | 03-132 | 03-86 | 03-56 | 0351 03_4.1
sopordt E'=5000 | 03149 | 03-11,0 | 03-85 | 03-81 0378

B E=0 |03-11,9| 04-67 | 0932 12-22 *

é;;}i?e E'=1000 | 03-125 | 04-76 | 07-43 | 08-37 1.0-23
E'=2000 | 03-13,1 | 03-84 | 06-54 | 06-48 0,7-3,9
sopordt E'=5000 | 03148 | 03-109 | 04-83 04-79 04-77

* - He PEeKOMEHJYeTCsI; TOIBKO KOHKPETHBIH pacuéT Ui KaKI0To Cllydas MOXKEeT AaTh TOYHOE 3Ha-
YeHHE.

5.5 3anacpbl IPOYHOCTH

HecMmoTps Ha TO, YTO OLIEHUTh MEXaHWYECKHE HANPSDKCHNUS (BHYTPCHHEE JTaBJICHHE, BHEIIHSSA
Harpy3Ka), KOTOPBIM MO/IBEPraloTcsi TpyOOIpOBOIbI B Ipoliecce 00CTyKUBaHUS JOCTATOYHO JIETKO,
JIOCTOBEPHO MpEJICKa3aTh HAPSDKEHUsI, KOTOPBIM Oy/yT MO/ABEPrHYTHI TPYOBI B POLIECCE IKCILTya-
TaIMU — JOCTATOYHO CJIOXKHO. [ToaTOMY, IS rapaHTHH MakCUMalbHO BO3MOXHBIX CPOKOB JKCILTY-
atarmn, Tpyos OO0 «JITK «CB0OOIHEI COKOID) 001a/1aI0T BEICOKMM 3aI1aCOM MPOYHOCTH.

5.5.1 Munumanvho ycmanosneHHblll 3anac npo4HoCcmu

Tpy6sr OO0 «JITK «CBOOOAHBIH COKOM» yIOBIECTBOPSIOT CISAYIOUIUM KPUTEPHIM:

- BHyTpEHHee JJaBJIeHHe: pabouee JaBIeHUe He JOJDKHO IPEBBIIIATH MOJIOBHHY JaBJICHUS, HA
KOTOPO€ paccuuTaHa Tpyoa;

- BHEIIHSS Harpy3ka: pabouee aBieHHe He JOJDKHO MPEBBIIIATh OJIOBHHY Mpejiesia IPOYHO-
CTHU Ha U3ruo.
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5.5.2  Dgghexmusneiii 3anac npounocmu

dakTHYecKas TONIINHA CTEHOK TPpyObI Bceraa 0oJIbliie, 4eM KOHCTPYKTHBHOE 3HAUYEHHE.

TpyOb1 pa3paboTaHbI, OCHOBBIBAsCh Ha YCIIOBHOM IIPE/IEIIE TEKYyUECTH, a He Ha Tpeee
MIPOYHOCTH Ha pa3psiB. Kpome Toro, TpyOsl 001a1ar0T OOIBIIMM 3HAYCHUEM OTHOCHTEILHOTO
YIUIMHEHHS], 94TO caMo 110 cebe 1aeT XOpoIHii pe3epB 6e30IaCHOCTH.

5.5.3  OkcnepumenmanvHule Oannbie (0115 mpy6 u paconuvix wacmeii)
Ha pucynkax 5.1 u 5.2 yka3aHbl 9KCIIEPUMEHTAIBHO MOJIYYECHHBIC 3HAYCHHS Pa3PbIBHOTO
JaBIIEHUS T TPYO U (pacOHHBIX yacTei.

P. 6ap
600 =
S0 i T_.. sl
200 Wamepennoe | B |
pa3pbisHoe 3 [
Aasnexue . : |
300
nasnenme \
100 . P |
axCamansuoe b S —
pabosee T ——— " DN
Aasnewne |
100 150 200 250 300 350 400 500

Pucynok 5.1  TpyOst BULLIT'. [laBnenue.

P. 6ap
600 >
500 -1}
400 Wamepennoe
Aasnenve
300
200 NopcuutanHoe
| Pa3pbisHOE f
fAaenexue
100 | — - i \\ R
laacnmansuoe ——
patiosee T — DN
BaBnenme

100 150 200 250 300 350 400

Pucynok 5.2 ®daconnsle yactu u3 BUILT'. JlaBnenue.
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5.6  Bbi0op nuamerpa

Bri6op nquamerpa HaopHO#H TpyObl OCHOBBIBASTCS Ha:

- THAPABIMYECKUX MTapaMeTpax (pacxol, HOTepH HAINopa, CKOPOCTh) IPaBUTALIMOHHBIX CH-
cTeMm;

- ONITUMAJIBHBIX THAPABIMYECKUX M SKOHOMHUYECKHX MTapaMeTpax (CTOMMOCTh epeKauMBaHHS
1 aMOPTHU3ALIMOHHBIE PACXO/Ibl) HAIOPHBIX CHCTEM.

CymiecTByeT HeOOXOIUMOCTb YueTa BO3MOXKHBIX FMPABINYECKUX YAApOB, KABUTALMU U a0-
Pa3suBHOCTH, KaK (pyHKIMHU OT SKCIUTyaTAl[MOHHBIX YCIOBHIA, 8 TAKKE YCTAHOBUTD 3ALLIUTHI IPOTHUB
HUX.

5.6.1  I'pasumayuonnvle cucmemvi

I'paBuTaniMoOHHas cUcTeMa — 3TO TAKOM THII CUCTEMBI, KOTOPBIH MO3BOJISIET PACIPOCTPAHSTh
BOJy 110 HAIIOPHOW MarucCTpajy OT €CTECTBEHHOI'O MIIM HCKYCCTBEHHOTO XpaHWININA, HAXOASIIET O-
cs Ha BBICOTE Z, BceM 00BbEKTaM CHAOKEeHHs, HAXOISIIMMCS Ha BBICOTE Z<Z, 03 JOTMOIHUTEIIbHBIX
3aTpat SHEPrUH U3BHE.

5.6.2  Ipunyun evibopa pazmepos

1. XapaKTepUCTUKH CUCTEMBI

Q - He0OXOJUMBII pacxon, M/c.

HeoOxoquMsl:

- MIMKOBOE 3HAYCHUE IIPU pacIpeAeIeHHH (HAIOp MOKapHOTo THIPAHTa);

- CpeIHUIl HaIlop NpH CHAOKCHNUH,

] - OTEpH HAropa B CHCTEME, M/M;

V — cKopocTh BOJIBI B TPYyOOIIPOBOAE;

D - nuamerp maructpanu, m;

L — nnuna maructpand, M;

2. Tonorpaduyeckre XapaKTepUCTHKH

Jlnst pacyeToB OepyTCsi CaMble HEBBITO/IHBIE YCIIOBUSL.

- cHaOkeHHe pe3epByapa B ot pesepByapa A:

H = min ypoBeHb B A — max ypoBeHb B B.

B nensix 6e3onmacHocT 00paTHOE 3HAYCHHE OOBIYHO MPUHUMAETCS KaK MHHHMAJIBHBIIH ypo-
BEHb A.

- pacnpocTpaHeHue:

H — MmunuManeHBII ypoBeHb A, yMEHbLICHHBIH Ha (Z + P);

P — MuHNManbHOE HEOOXOIMMOE JJABJIEHUE B BHICIIEH TOYKE CHCTEMBbI pacpe/IeIeHHU;

Z — BBICOTA BBICIICH TOYKH CHCTEMBI PacTIpeeICHUsL.

3. Dopmynst
2
0-"".y

AV 807
¢popmyna DARSY sanumercs kak: /=, D nt.-gD’ o TAC

A — dyuxmus ot (k, v, D), BeiBenena u3 popmynst COLEBROOK, rue k = 0,1 Mm — mepoxo-
BAaTOCTb.

4. Onpenenenne D
. H
MakcuManbHbIe TOTEPH JABICHHUS B CHCTEME: J=T M/M.

Juamerp (DN) MoxeT ObITh ONpe/esieH:

- IIyTeM BBIYUCIICHHH, PEIIEHHEM CUCTEMbI ypaBHeHHUH, coctosimeit u3 gopmyn DARSY u
COLEBROOK;

- yTEM B3STHsI 3HAUYCHUH U3 TaOJIUIIBI MOTEPh Haropa (cM. Tadiuity 5.6).
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5.7 IIpopuas Tpydonposoaa

Bo3zayx B TpyOoIpoBo/ie OKa3bIBacT BPEAHOE BO3CHCTBUE Ha ero GyHKunoHupoBanue. [Ipu-
CYTCTBHE BO3/IyXa MOXET BBI3BaTh:

- CHH)KCHHUE HaIopa;

- HaIIpaCHBIN pacxo PHEPTUH;

- PHCK THIPABIMYECKUX YIapOB.

IIpuHUMas IPOCTBIE MEPBI NPEJOCTOPOIKHOCTH IIPHU TUIAHUPOBAHUH IPOQGUIIS TPyOOIpoBoIa,
MOYKHO M30€XKaTh 9THX SIBJICHHH.

5.7.1  Hcmounux 6030yxa 6 mpyb6onposooe

IpuHIMITHATEHO BO3AYX MOXET IONACTh B TPYOOIPOBOL:

- BO BpEMs €0 HaIlOJIHEHHUS, CJISIYIOLIEro 3a IMPABINYECKUM UCIBITAHUEM (MIIH BBIITyCKa-
HHEM BOJIBI U3 TPpyOOIIPOBO/a), H3-3a HEMPABUIBHOIO KOJINYECTBA YCTPOICTB CIIycKa BO3/LyXa;

- yepe3 HacOoChl, €CIIU BOJ03a00pHbIe TPYOBI MM CaJbHUKH HACOCOB HE TEPMETUYHBL;

- KaK pacTBOPEHHBII 10/ aBJICHUEM (3aTEM BO3/lyX HAKAIJIMBAETCS B BBICOKMX MECTaX BJOJIb
poduIist).

5.7.2  Bausanue 6030yxa 6 macucmpanax
Bo3snyuiHbie npoOKH BOZHUKAIOT B BBICOKMX MECTaX U Ae(pOPMUPYIOTCS MO BIUSHHEM -
(bexTa NPOTUBOAABIICHHUS.

[MOHWKEHHBIN
h rmgpocratuy.
ypOBEHb

Pucynoxk 5.3 VYcnoBus B rpaBUTaAllMOHHOM TPYOOIIPOBOJIE.

Craru4eckd, BO3IyIIHbIE POoOKH TpaHCHOPMHUPYIOT naBieHue P oT BepxHeil yactu Tpy6o-
MIPOBOJIa K €ro HIKHEH YacTH; THApOCTaTHUeCKull ypoBeHb naaaet. Mcnonbs3zyemoe nasneHne H
YMEHBIIAETCS Ha BENWYMHY h, COOTBETCTBYIONIYIO Pa3HUIIE YPOBHEH MEXIY KpasiM{ BO3YIIHOM
pOoOKH U HEJOCTAIOIIEH BRICOTOM Haropa (puc.5.3).

JIMHAMHUYeCKH, MOXKHO CUHUTATh, IPEeHeOperast HOTepsIMU Haropa u3-3a TypOyJIeHTHOCTH B
3TOH TOYKE, YTO JaBJICHUE YMEHbIIAETCS TaK)Ke Ha BEJIMYUHY h, ciieioBaTeIbHO, 1 HAIIOP YMEHbB-
I1aeTcs.

MoaHATBLIN rMapocTaTMYecknin ypoBeHb

h " o
_¥_ _ _ | HopmaneHbii TMAPOCTATM|SCK YPOBEHE sy
A o7 \7

: /

Pucynok 5.4 VYcnoBus B HAMOPHOM TPyOOIPOBOIE.
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Tak >ke, KaK ¥ JJIs IPABUTALMOHHOTO TPYOOIPOBO/A, BO3MYIIHBIE TPOOKU B HATOPHOM TPY-
6onposoze (puc. 5.4) okas3bIBalOT BPEIHOE BO3JEHCTBHE HA €r0 HOPMaJIbHOE (YHKIMOHUPOBAHUE.
B sTOM Cciiyuae BO3HMKAeT MPHPOCT JaBieHns h (BBICOTA h JOMONHUTENIBHOTO IOABEMA BOABI), KO-
TOPBIN AOKEH OBbITh 0OECIeYeH HACOCOM, IIOMUMO JaBieHus H, B LesiX KOMIICHCALNN BIMSHHSL
BO3/YIIHOW NPOOKY, YBEINYMBAs THAPOCTATHYCCKHI yPOBEHb HA 3Ty BEIUYHHY. J[JIs1 OIMHAKOBOIO
pacxozia oTpedIIeHHe YHEPIUH yBEINUUBACTCS B TAKOM XK€ COOTHOIICHHN.

Kpome Toro, 5TM HEAZOCTATKU MPOSIBISIOTCS BO BCEX BBICOKMX MECTax TPYOOIpPOBOJA, €CIH
BO3/YIIHbIC KIIANAHBl B HEM YCTAHOBJICHB! HENPABUIBHO. JIaHHBIC SIBICHUS CKIAJBIBAIOTCS, U 00-
Iast MPOM3BOAUTEILHOCTh TPyOOIpoBoaa mafaer. [IpaBuibHas yCTAHOBKA BO3AYLIHBIX KIIAlaHOB
SIBIISIETCS] HEOOXOAUMBIM CPEACTBOM [UIsl BOCCTQHOBIICHHSI HOPMAJIBHOT'O PacXoa.

HakoHer, cymiecTByeT pHCK TOTo, 4TO OOJBIINE BO3IYIIHEIC IIPOOKU OYIyT IepeHeCeHk! Ho-
TOKOM M3 BBICOKHX TOYEK MarHCTPalH B Apyrue. JTO MepeMelleHHe, KOMIICHCHPYeMOe BHE3aHbBIM
CTPEMUTEIBHBIM IBH)KEHHEM BOJBI, TAKOTO K& 00beMa, MPUBEAET K CHIIBHOMY THIPABIHICCKOMY
ynapy.

B utore, eciu B BBICOKHX TOYKaX TPYOOIpPOBO/A MOCTOSHHO HE CITyCKaTh BO3AYX, TO:

- Harop MaJaer;

- BHEPIUS PACXOMYETCS BIIYCTYIO;

- MOTYT BO3HHMKHYTb THPABINYECKUE yapbL.

5.7.3.  IlpakTHueckue peKOMEHAALUH

EcrecTenHbIit KOHTYD Vknaaka TpyOOnpoBoa 10MKHA ObITh CITAHMPOBaHA TAKHM
00pa3oM, 4TOObI 00ECTIEUYNTh HAKOIIJICHHE BO3yXa B CTPOTO
OIIpe/IeNICHHbIX BBICOKHX TOUKaX, I7Ie YCTaHOBJIEHO 000pyI0-
BaHHE /IS €T0 CITyCKa.
XKenarenbHbl CleLyIONME MEPbI IPEJOCTOPOKHOCTH:
- [Ipupaiire Tpy6oNnpoBoLy YKIOH (CM. puc. 5.5), 4ToObl 0bec-
MIEYHTH JABIKEHHE BO3/IyXa BBEPX (MACATbHBINH TPyOOIPOBOA
MMeeT OCTOSIHHBIN YKJIOH: JKeJIaTelbHbIM 1 MUHUMaJIbHBINA
HAaKJIOH 2-3 MM/M).
- U36eraiiTe N3NMUIIHUX U3MEHEHHUI YKIIOHA, BEI3BAHHBIX OT-
CIISKMBAaHUEM KOHTYPOB 3€MJIM, OCOOEHHO JUIsl OOJIBIINX Ana-
METpOB.
- Ecniit Tpy6onipoBo/1 ropu30HTaNBHEIH (CM. prc. 5.6), co3maii-
T€ KaK MOKHO 0OJIbIlIC BEPXHUX (TIPUIIOAHATHIX) TOYEK IS
JOCTHKEHHS YKIIOHA:
2-3 MM/M Ha y4acTKe MOIbeMa;
23 mw/m 4-6 MM/M Ha y4acTKe Craja.

v | | [po¢uam Takoro THIA C MOCTEIICHHBIMU HOAbEMAaMH H Pe3-

| I _x KHMMH CIIaJJaMU TTO3BOJIAIOT HaKaljIuBaTh BO3LYX B BEPXHUX

| - TOYKaX, MpeJIOTBpalLas 11000e nepeMerieHre Bo3ryxa.

| I OO6partHsIif TPo(IIb HeXKENaTeIeH.

| 46 mm/m VcranoBure:

: ] - BO3/IyIIIHbIC KJIallaHbl B KaXK/I0W BEpXHEH TOUKE;

- BBIITYCKU BOJBI B K&KAOH HIDKHEH TOUKE.

L/

Pucynok 5.5 Tpy0omnpoBoz ¢ mo-
CTOSIHHBIM YKJIOHOM.

PucyHok 5.6 TpybomnpoBoz ¢ re-
PEMEHHBIM YKIOHOM.
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5.8  Ilorepu Hamopa

PacuerHble qaHHbIe MOTEPh Hamopa st Tpyoonpooaos u3 BUILID, umeromux BHyTpeHHee
[EMEHTHO-IECUaHOe MOKPBITHE TIPUBEICHBI B TabuHIe 5.6.

HcxonHble naHHbIe:

- yciioBHBIN poxoz Tpyoonposoaa (DN8O — 1000 mm);

- KO3((UIMEHT MIepPOXOBaTOCTH BHYTPEHHEH MoBepxHOCTH TpydompoBoxa K=0,03 mm u
K=0,1 mm;

- KHHEMaTHYECKas BA3KOCTh BOJBI 3 = 1,301‘10'6 Mz/c;

- Temneparypa Boasl +10°C;

- IPOU3BOUTENILHOCTH TPpyOompoBoaa — Q, J1/c;

- CKOPOCTh MMOTOKA BOJBI — V, M/C;

- IOTEpH HAIopa B METpax BOASHOTO CTOJIOA HA | KM JUTHHBI TPyOOIpOBOIA — j, M/KM.

Tabmuua 5.6 [ToTepu Hanopa.
DN 80 DN 100
j, M/KM j, M/KM
Qe 0,33 k=010 V,we | @V = 0,0]3 k=010 | V,ml
MM MM MM MM
2,60 4,121 4,480 0,52 4,00 3,039 3,289 0,51
2,80 4,709 5,138 0,56 4,20 3,318 3,600 0,53
3,00 5,333 5,838 0,60 4,40 3,609 3,923 0,56
3,20 5,992 6,582 0,64 4,60 3911 4,261 0,59
3,40 6,686 7,369 0,68 4,80 4,223 4,611 0,61
3,60 7,415 8,198 0,72 5,00 4,547 4,975 0,64
3,80 8,180 9,069 0,76 5,20 4,882 5,352 0,66
4,00 8,978 9,984 0,80 5,40 5,228 5,743 0,69
4,20 9,812 10,940 0,84 5,60 5,585 6,146 0,71
4,40 10,679 11,940 0,88 5,80 5,952 6,563 0,74
4,60 11,581 12,981 0,92 6,00 6,381 6,993 0,76
4,80 12,517 14,065 0,95 6,20 6,720 7,436 0,79
5,00 13,487 15,191 0,99 6,40 7,120 7,893 0,81
5,20 14,491 16,359 1,03 6,60 7,531 8,362 0,84
5,40 15,528 17,570 1,07 6,80 7,953 8,845 0,87
5,60 16,509 18,823 1,11 7,00 8,385 9,341 0,89
5,80 17,704 20,118 1,15 7,20 8,828 9,850 0,92
6,00 18,842 21,455 1,19 7,40 9,282 10,372 0,94
6,20 20,013 22,834 1,23 7,60 8,746 10,907 0,97
6,40 21,218 24,256 1,27 7,80 10,221 11,456 0,99
6,60 22,456 25,719 1,31 8,00 10,706 12,017 1,02
6,80 23,727 27,225 1,35 8,20 11,202 12,592 1,04
7,00 25,032 28,772 1,39 8,40 11,780 13,180 1,07
7,20 26,369 30,362 1,43 8,60 12,225 13,781 1,09
7,40 27,739 30,994 1,47 8,80 12,753 14,394 1,12
7,60 29,143 33,668 1,51 9,00 13,291 15,021 1,15
7,80 30,579 35,383 1,55 9,20 12,839 15,661 1,17
8,00 32,048 37,141 1,59 9,40 14,398 16,315 1,20
8,20 33,550 38,941 1,63 9,60 14,968 16,981 1,22
8,40 35,084 40,782 1,67 9,80 15,547 17,660 1,25
8,60 36,652 42,666 1,71 10,00 16,137 18,352 1,27
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8,80 38252 | 44592 1,75 10,50 17,658 | 20,140 134
9,00 39.885 | 46,559 1,79 11,00 19244 | 22,010 1,40
9,20 41,550 | 48,569 1,83 11,50 20,894 | 23,961 1,46
9,40 43248 | 50,620 1,87 12,00 22,608 | 25993 153
9,60 44979 | 52,714 1,91 12,50 24387 | 28,107 1,59
9,80 46,42 | 54,849 1,95 13,00 26230 | 30,302 1,66
10,00 48,557 | 57,027 1,99 13,50 28,136 | 32,579 1,72
10,50 53,168 | 62,654 | 2,09 14,00 30,107 | 34,937 1,78
11,00 58002 | 68,542 | 2,19 14,50 32,141 | 37,376 1,85
11,50 63,037 | 74693 | 229 16,50 40914 | 47,947 2,10
12,00 68275 | 81,105 | 2,39 18,50 50,699 | 59,817 236
12,50 73,714 | 87,780 | 2,49 20,50 61493 | 72,987 2,61
13,00 79354 | 94716 | 2,59 22,50 73201 | 87,456 2,86
13,50 85,196 | 101,914 | 2,69

14,00 91259 | 109374 | 2,79

14,50 97482 | 117,095 | 2,88

DN 125 DN 150
j, M/KM j, M/KM
Qale 003 | k=010 Viwe | V€ k=003 ] k=010 V,we
MM MM MM MM

7,00 2,832 3,070 0,57 9,00 1,844 1,984 0,51
7,50 3,200 3,490 0,61 9,50 2,034 2,193 0,54
8,00 3,607 3,936 0,65 10,00 2052 2,412 0,57
8,50 4,027 4,408 0,69 10,50 2,438 2,641 0,59
9,00 4,469 4,906 0,73 11,00 2,653 2,880 0,62
9,50 4,931 5,429 0,77 11,50 2,876 3,120 0,65
10,00 5,415 5,977 0,81 12,00 3,107 3,388 0,68
10,50 5,920 6,552 0,86 12,50 3,347 3,656 0,71
11,00 6,445 7,151 0,90 13,00 3,595 3,935 0,74
11,50 6,992 7777 0,94 13,50 3,852 4204 0,76
12,00 7,559 8,428 0,98 14,00 4116 4,520 0,79
12,50 8,147 9,104 1,02 14,50 4,389 4,830 0,82
13,00 8,756 9,806 1,06 15,00 4,669 5,149 0,85
13,00 9,385 10,533 1,10 15,50 4,958 5,477 0,88
14,00 10,035 | 11,285 1,14 16,00 5,255 5,814 0,91
14,50 10,705 | 12,063 1,18 16,50 5,560 6,162 0,93
15,00 11396 | 12,867 1,22 17,00 5,873 6,519 0,96
15,50 12,107 | 13,695 1,26 17,50 6,194 6,887 0,99
16,00 12,838 | 14,549 1,30 18,00 6,523 7,064 1,02
16,50 13,590 | 15429 1,34 18,50 6,863 7,651 1,05
17,00 14362 | 16333 139 19,00 7,206 8,047 1,08
17,50 15,154 | 17,263 1,43 19,50 7,559 8,454 1,10
18,00 15960 | 18219 1,47 20,00 7,920 8,870 1,13
18,50 16,799 | 19,199 1,51 20,50 8,289 9,296 1,16
19,00 17,651 | 20,205 1,55 21,00 8,665 9,732 1,19
19,50 18,524 | 21237 1,59 21,50 9,050 10,177 122
20,00 19416 | 22,93 1,63 22,00 9,443 10,633 1,24
20,50 20329 | 23375 1,67 22,50 9,843 11,098 127
21,00 20262 | 24482 1,71 23,00 10252 | 11,573 1,30
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21,50 0204 | 25614 175 23,50 10,668 | 12,057 133
22,00 23,187 | 26,72 1,79 24,00 11,092 | 12,552 136
22,50 24,180 | 27,955 1,83 26,00 12,867 | 14,627 1,47
23,00 25192 | 29,163 1,87 28,00 14,766 | 16,857 1,58
23,50 26224 | 30397 1,91 30,00 16,790 | 19244 1,70
24,00 27277 | 31,655 1,96 32,00 18,037 | 21,787 1,81
26,00 31,684 | 36942 | 2,12 34,00 20008 | 24,485 1,92
28,00 36,408 | 42,633 2.8 36,00 23,602 | 27339 2,04
30,00 41448 | 48,728 | 244 38,00 26,119 | 30348 2,15
32,00 46,802 | 55226 | 2.6l 40,00 28,758 | 33,513 2,26
34,00 52474 | 62,128 | 277 42,00 31,520 | 36,833 238
36,00 58454 | 69432 | 293 44,00 34404 | 40,309 2,49
46,00 37409 | 43,940 2,60
48,00 40,537 | 47,726 272
50,00 43,786 | 51,668 2.83
DN 200 DN 250
j, M/KM J, M/kM
Qale 003 | k=010 Viwe | @Y k=010 | k=010 V,wml
MM MM MM MM
16,00 1,297 1,389 0,51 30,00 1,377 1,483 0,61
16,50 1371 1,471 0,53 32,00 1,549 1,673 0,65
17,00 1,443 1,555 0,54 34,00 1,730 1,874 0,69
17,50 1,526 1,641 0,56 36,00 1,921 2,086 0,73
18,00 1,606 1,729 0,57 38,00 2,121 2,309 0,77
18,50 1,688 1,820 0,59 40,00 2,330 2,543 0,81
19,00 1,772 1,913 0,60 42,00 2,549 2,788 0,86
19,50 1,858 2,008 0,62 44,00 2,776 3,044 0,90
20,00 1,945 2,105 0,64 46,00 3,013 3,310 0,94
20,50 2,035 2204 0,65 48,00 3,058 3,588 0,98
21,00 2,126 2,306 0,67 50,00 3,513 3,876 1,02
21,50 2219 2,410 0,63 52,00 3,776 4,176 1,06
22,00 2314 2,516 0,70 54,00 4,049 4,486 1,10
22,50 2,411 2,624 0,72 56,00 4331 4,807 1,14
23,00 2,510 2,734 0,73 58,00 4,621 5,139 1,13
23,50 2,611 2,847 0,75 60,00 4,920 5,482 122
24,00 2713 2,962 0,76 62,00 5,229 5,836 1,26
26,00 3,141 3,443 0,83 64,00 5,546 6,200 1,30
28,00 3,599 3,959 0,89 66,00 5,372 6,575 1,34
30,00 4,085 4510 0,95 68,00 6,207 6,961 1,39
32,00 4,600 5,096 1,02 70,00 6,550 7358 1,43
34,00 5,144 2,717 1,08 72,00 6,902 7,776 1,47
36,00 5717 6,372 1,15 74,00 7,064 8,185 1,51
38,00 6,317 7,063 121 76,00 7,634 8,614 1,55
40,00 6,946 7,788 127 78,00 8,012 9,054 1,59
42,00 7,604 8,548 1,34 80,00 8,400 9,505 1,63
44,00 8,289 9342 1,40 85,00 9,406 10,680 1,73
46,00 9,003 10,172 1,46 90,00 10,467 | 11,922 1,83
48,00 9,744 11,035 1,53 95,00 11,583 | 13,232 1,94
50,00 10514 | 11,934 1,59 100,00 | 12,752 | 14,609 2,04
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55,00 12,559 | 14332 175 10500 | 13976 | 16,053 2,14
60,00 14,777 | 16,946 1,91 110,00 | 15253 | 17,565 2,24
65,00 17,168 | 19777 | 2,07 11500 | 16,584 | 19,144 234
70,00 19731 | 22,823 | 223 12000 | 17,969 | 20,790 2,44
75,00 22465 | 26,085 | 239 12500 | 19407 | 22,504 2,55
80,00 25370 | 29564 | 255 130,00 | 20,899 | 24285 2,65
85,00 28446 | 33258 | 2.1 13500 | 22444 | 26,134 2,75
90,00 31,692 | 37,167 | 2.86 140,00 | 24,043 | 28,049 2,85
14500 | 25,695 | 30,032 2,95
DN 300 DN 350
j, M/KM j, M/KM
Qe 003 | k=010 Viwe | OV k=003 | k=010 V,wl
MM MM MM MM
36,00 0,792 0,844 0,51 50,00 0,682 0,726 0,52
38,00 0,874 0,934 0,54 52,00 0,732 0,781 0,54
40,00 0,960 1,027 0,57 54,00 0,785 0,838 0,56
42,00 1,049 1,125 0,59 56,00 0,838 0,897 0,58
44,00 1,142 1227 0,62 58,00 0,894 0,958 0,60
46,00 1,238 1334 0,65 60,00 0,951 1,021 0,62
48,00 1,339 1,445 0,68 62,00 1,010 1,085 0,64
50,00 1,442 1,559 0,71 64,00 1,070 1,152 0,67
52,00 1,550 1,679 0,74 66,00 1,132 1,220 0,69
54,00 1,661 1,802 0,76 68,00 1,196 1,290 0,71
56,00 1,776 1,930 0,79 70,00 1,261 1,363 0,73
58,00 1,894 2,062 0,82 72,00 1,328 1,437 0,75
60,00 2,016 2,198 0,85 74,00 1,397 1,513 0,77
62,00 2,141 2338 0,88 76,00 1,467 1,591 0,79
64,00 2270 2,483 0,91 78,00 1,539 1,670 0,81
66,00 2,402 2,631 0,93 80,00 1,612 1,752 0,83
68,00 2,538 2,784 0,96 85,00 1,802 1,965 0,88
70,00 2,667 2,942 0,99 90,00 2,002 2,189 0,94
72,00 2,820 3,103 1,02 95,00 2213 2,425 0,99
74,00 2,967 3,269 1,05 100,00 2,433 2,673 1,04
76,00 3,116 3,438 1,08 105,00 2,662 2,932 1,09
78,00 3,270 3,612 1,10 110,00 2,902 3,204 1,14
80,00 3,427 3,790 113 115,00 3,151 3,487 1,20
85,00 3,834 4054 1,20 120,00 3,410 3,782 125
90,00 4262 4,744 127 125,00 3,679 4,098 1,30
95,00 4713 5,260 1,34 130,00 3,957 4,406 1,35
100,00 5,184 5,302 141 135,00 4045 4,736 1,40
105,00 5,677 6,371 1,49 140,00 4,542 5,078 1,46
110,00 6,192 6,965 1,56 145,00 4,849 5,431 1,51
115,00 6,127 7,586 1,63 150,00 5,166 5,796 1,56
120,00 7,084 8,232 1,70 155,00 5,492 6,173 161
125,00 7,862 8,905 1,77 160,00 5,828 6,561 1,66
130,00 8,460 9,604 1,84 165,00 6,173 6,961 171
135,00 9,080 10,329 191 170,00 6,528 7373 1,77
140,00 9,721 11,080 1,98 175,00 6,892 7,796 1,82
14500 | 10383 | 11,856 | 2,05 180,00 7,266 8,231 1,87
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150,00 | 11,066 | 12,659 | 2,12 185,00 7,649 8,678 1,92
15500 | 11,770 | 13,488 | 2,19 190,00 8,041 9,136 1,97
160,00 | 12495 | 14343 | 226 195,00 8,443 9,606 2,03
16500 | 13240 | 15224 | 233 200,00 8,855 10,088 | 2,08
170,00 | 14,007 | 16,131 | 241 210,00 9,706 11,086 | 2,18
17500 | 14,794 | 17,064 | 248 22000 | 10,594 | 12,131 2,9
180,00 | 15,602 | 18,023 | 2,55 230,00 | 11,520 | 13223 2,39
18500 | 16431 | 19,008 | 2,62 240,00 | 12,484 | 14361 2,49
19000 | 17281 | 20,019 | 2,69 250,00 | 13485 | 15546 | 2,60
19500 | 18,151 | 21,056 | 2,76 260,00 | 14523 | 16,777 | 2,70
200,00 | 19042 | 22119 | 2.83 270,00 | 15599 | 18,055 | 281
210,00 | 20,886 | 24323 | 297 280,00 | 16,712 | 19379 | 2091
DN 400 DN500
j, M/KM j» M/KM
a1/ M , a1/ L)
Qale 003 | k=00 Viwe | € k=003 | k=010 V,wk
MM MM MM MM
65,00 0,575 0,612 0,52 100,00 0,428 0,453 0,51
70,00 0,659 0,702 0,56 105,00 0,467 0,496 0,53
75,00 0,747 0,799 0,60 110,00 0,509 0,542 0,56
80,00 0,841 0,902 0,64 115,00 0,552 0,588 0,59
85,00 0,940 1,010 0,68 120,00 0,597 0,637 0,61
90,00 1,044 1,125 0,72 125,00 0,643 0,688 0,64
95,00 1,153 1,045 0,76 130,00 0,691 0,740 0,66
100,00 1,267 1371 0,80 135,00 0,741 0,795 0,69
105,00 1,385 1,504 0,34 140,00 0,792 0,851 0,71
110,00 1,509 1,642 0,88 145,00 0,845 0,909 0,74
115,00 1,638 1,786 0,92 150,00 0,899 0,969 0,76
120,00 1,772 1,935 0,95 155,00 0,955 1,031 0,79
125,00 1,011 2,001 0,99 160,00 1,013 1,004 0,31
130,00 2,055 2253 1,03 165,00 1,072 1,160 0,34
135,00 2,204 2,240 1,07 170,00 1,132 1,227 0,87
140,00 2357 2,594 111 175,00 1,195 1,296 0,89
145,00 2,516 2,773 1,15 180,00 1,259 1,368 0,92
150,00 2,679 2,958 1,19 185,00 1324 1,440 0,94
155,00 2,847 3,149 123 190,00 1,391 1,515 0,97
160,00 3,020 3,345 127 195,00 1,459 1,592 0,99
165,00 3,198 3,548 131 200,00 1,529 1,670 1,02
170,00 3,380 3,756 135 210,00 1,674 1,832 1,07
175,00 3,568 3,971 1,39 220,00 1,825 2,002 1,12
180,00 3,760 4,191 1.43 230,00 1,982 2,179 1,17
185,00 3,957 4,417 147 240,00 2,145 2,363 122
190,00 4,159 4,648 1,51 250,00 2314 2,555 127
195,00 4366 4,886 1,55 260,00 2,489 2,753 132
200,00 4,577 5,129 1,59 270,00 2,671 2,960 138
210,00 5,014 5,634 1,67 280,00 2,858 3,173 1,43
220,00 5,471 6,161 1,75 290,00 3,051 3,394 1,48
230,00 5,946 6,712 1,83 300,00 3,051 3,622 1,53
240,00 6,440 7,286 1,91 310,00 3,456 3,857 1,58
250,00 6,953 7,883 1,99 320,00 3,668 4,100 1,63
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260,00 7,485 8,504 2,07 330,00 3,885 4350 1,63
270,00 8,035 9,148 2,15 340,00 4,109 4,607 1,73
280,00 8,605 9,315 223 350,00 4338 4,872 1,78
290,00 9,193 10,506 | 231 360,00 4,574 5,144 1,83
300,00 9,300 11219 | 239 370,00 4,315 5,423 1,88
310,00 | 10426 | 11,956 | 247 380,00 5,062 5,709 1,94
320,00 | 11,071 | 12,716 | 255 390,00 5316 6,003 1,99
330,00 | 11,734 | 13499 | 2,63 400,00 5,575 6,304 2,04
340,00 | 12416 | 14306 | 271 420,00 6,111 6,928 2,14
350,00 | 13,117 | 15136 | 2,79 440,00 6,671 7,581 2,24
360,00 | 13,836 | 159890 | 286 460,00 7,255 8,263 234
370,00 | 14574 | 16865 | 294 480,00 7,362 8.974 2,44
500,00 8,493 9,714 2,55
520,00 9,147 10,483 2,65
540,00 9,825 11282 | 275
560,00 | 10,526 | 12,109 | 2,85
580,00 | 11,251 | 12,965 2,95
DN 600 DN 700
j» M/KM j» M/KM
Qale 003 | k=010 Viwe | @V k=003 | k=010 V,wmic
MM MM MM MM
160,00 0,417 0,443 0,57 200,00 0,296 0313 0,52
170,00 0,466 0,496 0,60 210,00 0,324 0,343 0,55
180,00 0,517 0,552 0,64 220,00 0,353 0375 0,57
190,00 0,571 0,611 0,67 230,00 0,388 0,407 0,60
200,00 0,628 0,673 0,71 240,00 0,414 0,441 0,62
210,00 0,687 0,737 0,74 250,00 0,446 0,476 0,65
220,00 0,748 0,805 0,78 260,00 0,480 0,512 0,68
230,00 0,312 0,375 0,31 270,00 0,514 0,550 0,70
240,00 0,378 0,949 0,85 280,00 0,550 0,589 0,73
250,00 0,947 1,025 0,88 290,00 0,587 0,629 0,75
260,00 1,018 1,104 0,92 300,00 0,625 0,671 0,78
270,00 1,092 1,186 0,95 310,00 0,664 0,714 0,81
280,00 1,163 1271 0,99 320,00 0,704 0,758 0,83
290,00 1,047 1,358 1,03 330,00 0,745 0,804 0,86
300,00 1327 1,449 1,06 340,00 0,787 0,850 0,88
310,00 1,411 1,542 1,10 350,00 0,830 0,898 0,91
320,00 1,496 1,638 1,13 360,00 0,375 0,947 0,94
330,00 1,584 1,737 1,17 370,00 0,921 0,998 0,96
340,00 1,675 1,839 1,20 380,00 0,967 1,050 0,99
350,00 1,763 1,943 1,24 390,00 1,015 1,103 1,01
360,00 1,863 2,051 127 400,00 1,064 1,157 1,04
370,00 1,960 2,161 131 420,00 1,165 1,270 1,09
380,00 2,060 2274 134 440,00 1,270 1,388 1,14
390,00 2,163 2,390 1,38 460,00 1,379 1,510 1,20
400,00 2,267 2,509 141 480,00 1,493 1,638 125
420,00 2,483 2,755 1,49 500,00 1,611 1,711 1,30
440,00 2,709 3,013 1,56 520,00 1,733 1,909 135
460,00 2,944 3,81 1,63 540,00 1,860 2,053 1,40
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480,00 3,189 3,581 1,70 560,00 1,990 2,201 1.46
500,00 3,442 3,853 1,77 580,00 2,125 2354 1,51
520,00 3,705 4,155 1,84 600,00 2,65 2,513 1,56
540,00 3,977 4,469 1,91 620,00 2,408 2,676 1,61
560,00 4259 4,794 1,98 640,00 2,566 2,845 1,66
580,00 4,550 5,131 2,05 660,00 2,707 3,018 1,71
600,00 4,850 5,478 2,19 680,00 2,863 3,197 1,77
620,00 5,159 5,837 201 700,00 3,024 3,381 1,82
640,00 5477 6,208 2,26 720,00 3,188 3,569 1,87
660,00 5,805 6,589 233 740,00 3,357 3,763 1,92
680,00 6,142 6,982 2,41 760,00 3,529 3,062 1,97
700,00 6,488 7,386 2,48 780,00 3,706 4,166 2,03
720,00 6,343 7,801 2,55 800,00 3,887 4375 2,08
740,00 7,207 8,228 2,62 850,00 4358 4,920 221
760,00 7,581 8,666 2,69 900,00 4,855 5,497 234
780,00 7,963 9,115 2,76 950,00 5377 6,105 247
800,00 8,355 9,575 2.83 1000,00 | 5,925 6,744 2,60
1050,00 | 6,500 7415 2,73
1100,00 | 7,099 8,118 2,86
1150,00 | 7,725 8,853 2,99
DN 800 DN 900
J» M/kM j, M/KM
Qale 003 | k=010 | V,wic Qale 003 | k=010 V,wie
MM MM MM MM
260,00 0,251 0,265 0,52 340,00 0,231 0,244 0,53
270,00 0,269 0,284 0,54 360,00 0,257 0272 0,57
280,00 0,287 0,304 0,56 380,00 0,284 0,301 0,60
290,00 0,306 0325 0,58 400,00 0312 0331 0,63
300,00 0326 0,346 0,60 420,00 0,341 0363 0,66
310,00 0,346 0,368 0,62 440,00 0372 0,396 0,69
320,00 0,367 0,390 0,64 460,00 0,403 0,431 0,72
330,00 0,388 0,414 0,66 480,00 0,436 0,467 0,75
340,00 0,410 0,438 0,68 500,00 0,470 0,504 0,79
350,00 0,433 0,462 0,70 520,00 0,506 0,543 0,82
360,00 0,456 0,487 0,72 540,00 0,542 0,583 0,85
370,00 0,479 0,513 0,74 560,00 0,580 0,625 0,88
380,00 0,504 0,540 0,76 580,00 0,619 0,668 0,91
390,00 0,528 0,567 0,78 600,00 0,659 0,712 0,94
400,00 0,554 0,594 0,30 620,00 0,701 0,758 0,97
420,00 0,606 0,652 0,34 640,00 0,743 0,805 1,01
440,00 0,660 0,712 0,88 660,00 0,787 0,853 1,04
460,00 0,717 0,724 0,92 680,00 0,832 0,903 1,07
480,00 0,776 0,839 0,95 700,00 0,878 0,955 1,10
500,00 0,837 0,907 0,99 720,00 0,925 1,007 1,13
520,00 0,900 0,977 1,03 740,00 0974 1,061 1,16
540,00 0,965 1,050 1,07 760,00 1,023 1,117 1,19
560,00 1,033 1,125 1,1 780,00 1,074 1,174 1,23
580,00 1,102 1,203 1,15 800,00 1,126 1,232 1,26
600,00 1,124 1,284 1,19 850,00 1,261 1,383 1,34
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620,00 1,248 1367 123 900,00 1,403 1,544 1,41
640,00 1,324 1,452 127 950,00 1,552 1,712 1,49
660,00 1,403 1,540 131 | 100000 | 1,709 1,890 1,57
630,00 1,483 1,631 135 | 105000 | 1,872 2,076 1,65
700,00 1,566 1,724 139 | 110000 | 2,043 2,270 1,73
720,00 1,650 1,820 143 | 115000 | 2221 2473 1,81
740,00 1,737 1,918 147 | 120000 | 2406 2,685 1,89
760,00 1,826 2,019 151 | 125000 | 2,599 2,905 1,96
780,00 1,917 2,122 1,55 | 130000 | 2,798 3,134 2,04
800,00 | 2,010 2,228 1,59 | 1350,00 | 3,004 3372 2,12
85000 | 20252 2,503 169 | 140000 | 3218 3,618 2,20
900,00 | 2,507 2,795 1,79 | 145000 | 3438 3.872 228
950,00 | 2775 3,102 1,89 | 150000 | 3,666 4,135 236
1000,00 | 3,056 3,425 1,99 | 1550,00 | 3,901 4,407 2,44
1050,00 | 3,351 3,764 209 | 160000 | 4,142 4,687 2,52
1100,00 | 3,658 4,119 219 | 165000 | 4391 4,976 2,59
115000 | 3,978 4,490 229 | 170000 | 4647 5274 2,67
120000 | 4312 4,376 239 | 175000 | 4909 5,580 2,75
125000 | 4,658 5,276 249 | 180000 | 5,179 5,804 2.83
1300,00 | 5,017 5,696 2,59 | 1850,00 | 5456 6,217 2,93
135000 | 5,389 6,130 2,69 | 190000 | 5,739 6,540 2,99
1400,00 | 5,774 6,570 2,79
1450,00 | 6,172 7,045 2,88 DN 1000
j, M/KM
Qale 1712003 | k=010 | V,wic
MM MM
400,00 | 0,187 0,197 0,51
42000 | 0,204 0215 0,53
430,00 | 0222 0,235 0,56
460,00 | 0,241 0,255 0,59
480,00 | 0261 0277 0,61
500,00 | 0281 0,299 0,64
52000 | 0303 0,322 0,66
54000 | 0,324 0,345 0,69
56000 | 0347 0,370 0,71
580,00 | 0370 0,395 0,74
600,00 | 0,394 0.421 0,76
620,00 | 0419 0,448 0,79
640,00 | 0,444 0.476 0,81
660,00 | 0,470 0,504 0,84
630,00 | 0497 0,534 0.87
70000 | 0,524 0,564 0,89
72000 | 0,552 0,595 0,92
74000 | 0,581 0,627 0,94
760,00 | 0,610 0,659 0,97
780,00 | 0641 0,693 0,99
800,00 | 0,671 0,727 1,02
850,00 | 0,752 0,316 1,08
900,00 | 0,836 0,910 115
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950,00 0,925 1,008 121
1000,00 1,017 L112 1,27
1050,00 1,114 1,221 1,34
1100,00 1216 1,325 1,40
1150,00 1321 1,454 1,46
1200,00 1,431 1,578 1,53
1250,00 1,545 1,707 1,59
1300,00 1,663 1,840 1,66
1350,00 1,785 1,979 1,72
1400,00 1,911 2,123 1,78
1450,00 2,041 2,273 1,85
1500,00 2,176 2,425 1,91
1550,00 2314 2,584 1,97
1600,00 2,457 2,748 2,04
1650,00 2,604 2,916 2,10
1700,00 2,755 3,090 2,16
1750,00 2,910 3,268 2,23
1800,00 3,069 3,452 2,29
1850,00 3,232 3,640 2,36
1900,00 3,400 3,834 2,42
1950,00 3,571 4,042 2,48
2000,00 3,747 4,235 2,55
2100,00 4,110 4,657 2,67
2200,00 4,489 5,008 2,80
2300,00 4,885 5,559 2,93

IIpumeyanye — 3HaueHUs HAPSIMYIO IPUMEHUMBI 171 BOAbI IpH Temmneparype 10°C.
Bennunna j (M/kM) - TOTepH B M BOISIHOTO CTOJI0A HA KM JJIMHBI TPYOOIIPOBOIA.
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5.9 I'mapaBianyeckuii ynap

B mponecce mpoekTHpOBaHHUSA TPYOOIPOBOJa HEOOXOAUMO H3YYUTh U YYECTh BO3MOMKHBIM
PMCK THAPABIMYECKOTO yIapa, B LIEIsIX YCTAHOBKM HEOOXOAMMOH 3aIlUThl IPOTHB HHUX, B OCOOCH-
HOCTH B HaIlOPHBIX TPYOOIIPOBOJAX.

B cnydae ecnm, 3amurta OpOTHB THIAPABIMYECKOTO yjaapa He ycraHoBieHa, TpyOosr BUILLIT
UMEIOT HEKOTOPBIH 3amac MpOYHOCTH, KOTOPBIH OKa3bIBACTCs MOJIC3HBIM B CIIydae HEOKHIAHHBIX
CKauKOB JJABJICHHUSI.

5.9.1  Hcmounuxu cudpasnuyeckux yoapos

Ecnu pacxo[1 )KHIKOCTH B TPYyOOIPOBO/IE BHE3AIHO MEHSETCS, IIPOUCXOAUT CHIBHOE H3MEHEe-
HHE JaBJeHHs. JTO KPaTKOBPEMEHHOE SIBJICHHE, W3BECTHOE KaK THIPABIMYECKUil yaap, oObIYHO
MIPOMCXOMUT TP BKJIIOYCHUH MM BBIKIIOYECHUH CIIY)KEOHOr0 000pyaoBaHus (HACOCHI, 3a/IBUKKH).
BoJHbI nepenaioB (CKaYKoB U CIaI0B) JaBJICHUS PACIPOCTPAHIIOTCS IO TPYOOIPOBOLY.

T'mppaBnudeckuii ynap MOKET MPOU30WUTH C OJWHAKOBOH BEPOSTHOCTHIO, KAK B TpaBUTALU-
OHHOM TPYOOIPOBOZE, TaK U B HAIIOPHOM CYLIECTBYIOT Y€ThIPE OCHOBHBIX IPUYMHBI BO3HUKHOBE-
HHSI THIPABIMYIECKOTO yaapa:

- OCTaHOBKA M 3aIlyCK Hacoca;

- 3aKPBITHE 33IBUKKH, TT0XKAPHBIX U IPOMBIBOYHBIX I'MAPAHTOB H T.1.;

- HAJIMYKE BO3/yXa B TpyOOIPOBOJIE;

- HeTIPaBWIbHOE (hYHKIIHOHHUPOBAHHE 3alIUTHOTO 000PYA0BaHHUSI.

5.9.2  IHocredocmsusn

YIOMSIHYTBIE CKayKH JABJICHUS MOTYT Pa3opBaTh HEKOTOPbIE TPYObI B KPUTHYECKHX CHUTya-
LHSX, KOTJ[a 3a1machl MPOYHOCTH BbIOpaHbl HerpaBmibHO. CIiajibl JaBICHHS] MOTYT CO3/1aTh «KapMa-
HBI» KaBUTALUH, BPEAHBIE IS TPYO, 3a/IBIKEK, U T.1I.

Heob6xoaumo otMetuts, uto TpyOost BUILIT 06nafatroT 60bIINM 3a11acoM IPOYHOCTH:

- CKayK{ JaBlieHUs: TpyObl qocturaior 20 %-HOe MOBBINIEHHE MAKCHMAJIbHO IOMYCTHMOTO
JIaBJICHHS! TTPU KPATKOBPEMEHHBIX CKauKax JdaBJICHUS;

- Crajbl JAaBJIEHUS: COCIMHEHHE IapaHTHPYET IepPMETHYHOCTb, AK€ B CIIyyae YaCTUYHOIO
BaKyyMa B TpyOOIIpoBoE.

B ciyuae ecnu, mpennonaraeMble U3MEHEHHUS TABICHHS CIIMIIKOM BEJIMKH, TPyOOIPOBOA MO-
KeT OBITh OCHAILEH 3aLMTHBIM YCTPOHCTBOM MPOTHB I'MAPABINYECKOTO yapa: KOMIEHCAIIMOHHBIN
BOJISTHOH CTOJIO, YypaBHUTENBHBIH pe3epByap u T.A. (CM. puc. 5.7).

Kpusas
MUHUManNbLHOro AaBneHus

Pucynok 5.7 TpyOompoBo C ypaBHUTEIBHBIM PE3ePBYapOM.

TIpoduns TpyGONpPOBOAA SBISETCS ONPEACIAIONINM (HaKTOPOM B BBIOOpPE pa3MEepoOB pe3epBy-
apa. Ha mpakTrke, KprBass MUHUMAIBHOTO CIIajla JaBIIeHHs (II0CIIe YCTAHOBKH YCTPOWCTB 3all[UThI)
HE JI0JDKHA Ma/1aTh OoJiee YeM Ha 5 METPOB HIKE ACHCTBUTEIBHOTO NMPOQuiIst TpyOOonpoBoja.
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5.10 OceBoe rugpaBiInyecKoe JaBJIeHHE

CHJIBI OCEBOTO THAPABIMYECKOrO JABJICHUS BO3HMUKAIOT B MECTaxX M3MCHCHHS HAMPABICHUS,
YMEHBIICHHUS THameTpa (MOBOPOTHI, TPOMHHKH, MEPEX0/Ibl) H Ha KOHIIE HAIIOPHOTO TPYOONpoBOIa.
3HaYeHHE ITHX CHI MOKET OBITh JOCTATOYHO BBHICOKMM, M OHU JOJDKHBI OBITH CKOMIIEHCHPOBAHBI
YCHUJICHHBIMHU (HEpa3beMHBIMHU) COSTUHEHHSIMH, UITH YKPEMUTEIbHBIMU OJIOKaMU (YHOpamH).

HATOPHBIX MaruCTpaAX:

=
- BO BCEX ME€CTaX W3MEHEHHs HalpaBJieHus! (II0BOPOTHI,
g, W D TPOMHHUKN);
- Ha KaXJIOM KOHIIe (IiyXue (raHLbl).
—F—

- BO BCEX MECTaxX U3MCHEHHUs TuaMeTpa (Iepexo/isl);

OTH NOKaIM30BaHHBIC JABJICHUS JOJDKHBI ObITh HEHTpau-
30BaHbl, B LEJIX IPEIOTBPAILECHHUS PACCTHIKOBKU COE/IHU-
HEHHUII:

- 1160 TPH MOMOIIHN YCUICHHBIX (3aMKOBBIX THIA «RJ»)

' Cutel 0c€BOTO JaBIICHUS (CM. pHC. 5.8) BO3HHKAIOT B
|}

COEIMHEHUI;
B‘ - Tu0O TyTEeM CTPOUTENIBCTBA OETOHHBIX YKPEITHUTEIbHBIX
0JIOKOB.
Cuitbl MOTYT OBITH pacCYMTaHBI O 001IeH GopmyIte:
F=KxPxS,
rzae F — cuna oceoro nasnenus (H);
P — MakcumanbHOE BHYyTpEHHEE JaBieHHE (HCIbITATEIb-
HOE J1aBiieHune TpyOonpososa), [1a;
{ —1 —J— S — ceueHne (BHyTpeHHee JUIsl (IIAHIEBBIX COCTHHCHUH,
BHEIIIHEE [1s1 OOBIX JPYTHX THIIOB), M}
K — k03¢ dunmeHT, KoTopslii 3aBUCHT OT (JOPMBI U pa3Me-
POB paccMaTpuBaeMbIX KOMIIOHEHTOB TPpyOOIpOBOIa.

T
==

=

I'nyxue ¢aanusr, tpoitankm: K =1

Iepexonsl Ha meHbmmii fuameTp: K=1-S/S (S° —
MEHbIIEE CEYCHHE)

IToBopoTst ¢ yrimom 0: K =2 sin (6/2)

K =1, 414 nns noBoporos 90°;

K =0, 765 mns moBoporos 45°;

K =0, 390 gns moBopoToB 22,5°;

K =0, 196 nns noBoporos 11,25°.

Pucynok 5.8 ITpumeps! oceBOrO aBIICHHS.
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B HmxenpuBeneHHOW Tabnuie 5.7 AaHbl 3HAYCHHS CHUJI OCEBOTO AABJICHHS JJIsi BHYTPEHHETO
nasienns B 1 6ap. ([ apyrux JaBieHUit HEOOXOAMMO YMHOXHTH 3HAYCHHUE JaBJIeHUs B Oapax Ha
UCIIBITAaTENNbHOE IaBICHHE TPyOOIPOBO/IA).

Tabnuma 5.7 Cutel 0CEBOTO JIaBIICHUS.
Jasnenne F B uaH* st 1 Gapa
DN Tpoitnuku IToBopoTs! IToBopoTs! IToBopoTs! IToBopoThI
1 TIIyXue 90° 45° 22,5° 11,25°
pranpl (909 (45°,300" 1597 (102

80 75 107 58 29 15
100 109 155 84 43 21
125 163 230 125 63 32
150 227 321 174 89 44
200 387 547 296 151 76
250 590 834 451 230 116
300 835 1180 639 326 164
350 1122 859 438 220
400 1445 1106 564 283
500 2223 1701 867 436
600 3167 2424 1236 621
700 4278 3274 1669 839
800 5568 4262 2173 1092
900 7014 5368 2737 1375
1000 8626 6602 3366 1691

5.11 YkpenurejbHbIe 0JIOKH

Hcnonb3oBaHue OETOHHBIX YKPEIHUTEIBHBIX GJIOKOB SIBJIAETCS Hanboee pacpoCTPaHEHHBIM
METOZI0OM KOMIIEHCALU OCEBBIX THPABINYECKUX JABICHHH B pacTpyOHBIX TPyOOIpPOBOAaX.

puammn

MoryT ObITh pa3paboTaHbl Pa3IMYHbIC TUIIBl YKPEHMHUTEIbHBIX OJIOKOB, B 3aBUCUMOCTH OT
KOH(HIypanuu TpyOOIpoBOa, TUIIA U TBEPIOCTU I'PYHTA, HATMUYMS JHOO OTCYTCTBHS IOJ3EMHBIX
BOZ.

Biokx koMneHcHpyeT CHIIbl THIPaBIMYECKOTO OCEBOTO JaBJICHUSL:

- 1100 3a CUET CUJIBI TPEHUSI MEXY OJIOKOM U IPYHTOM;

- 1100 3a CYET yrnopa B MOYBY.

Ha npaktuke ykpenutenbHble OJIOKH pa3pabaThIBAIOTCS TAKUM 00pa3oM, YTOOBI HCIHOJIB30-
BaTh KaK CHJy TPEHHMs, TaK U CHJIbI PEaKLMH CO CTOPOHBI TPYHTA, B KOTOPBI OH yHHpaeTcs: (CM.
puc. 5.9).

B ToM citydae, eciu KOHCTPYKLHMSI OETOHHBIX YKPEHMTEIbHBIX OJOKOB 3aTpyIHEHa M3-3a
CTECHEHHOCTH YCIJIOBHH, JINOO U3-32 HU3KOH NPOYHOCTH I'PYHTA, UCIIOIB3YETCS METOM YKpEIICHUs
COEIUHEHNH.

Pasmeps! (obuumit ciyyait)

OO0beMbl OeToHa, IpejiaraeMble B TabaMUax 5.8 u 5.9, MOACUUTAHBI C YUETOM KakK CHII Tpe-
HHS C TOYBOHM, TaK M NMOANEP)KKH CO CTOPOHBI YIOpa M CIIPaBEANUBBI s OONBLIIMHCTBA THIIOB
nouB. Eciu BIOCIENCTBUM PSIOM C YKPEIHUTEIbHBIM OJIOKOM HEOOXOAMMO pa3padaThiBaTh TpaH-
IIC10, JKeNIaTeIbHO YMEHBIINTH JaBICHHE B CHCTEME Ha BpeMs paboT.

1 naH = 1 kre/em® = 10 H
* YkazaHsl yrisl oBopota Juist 0TBojioB o 'OCT 5525
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F- TUAPABINYECKOE OCEBOC NaBJICHUEC

W
P — Bec 610ka
‘ * ‘ ‘ W — Bec 1ouBbI
B — cuita onopsl Ha CTEHKH TpaHIIEH

f— cuna TpeHus o rpyHT
M — MoMeHT u3ruda

Pucynok 5.9 AKTHUBHBIE CHJIBI (OCEBOE JaBlICHHE — OJIOK).

JlomyieHust, IPUHSTBIE IPH pa3paboTKe, MPUBEACHbI HIKE.

Tpynat

@ — yros BHyTPEHHETO TPEHHUSI IPYHTA;

0 — IpHEMIIEMOE COIIPOTHUBIICHUE TPYHTA;

H — rny0una 3amoxenust - 1,20 m;

Y — IJIOTHOCTb.

MexaHnu4eckrue CBOHCTBA:

- Tabuuma 5.8: @ = 40°% 6 = 1 naH/cM%; v = 2 /M (TPYHT ¢ BBICOKOIT MEXaHIUIECKOH POYHO-
CTBIO).

- taGmima 5.9: ® = 30% 6 ~ 0,6 naH/cM?; y = 2 /M’ (TPYHT C BHICOKOI MEXaHHYECKOH TIPOU-
HOCTBIO).

Her rpyHTOBBIX BOA.

BeToH: mIoTHOCTb 2,3 T/M".

TpyOst
Ot DN100 mo DN400

HWcneiratensHoe nasnenue: 10, 16, 25 oap.
IIpumep

OtBox 22,5°, DN250

HWcneitatensHoe naBneHue — 10 Oap
I'myOuna 3anoxenus — 1,2 m

I'muauctenii rpyar — @ =30°%y =2 /™
Tabmuua 5.9 naer:

Ixh=0,7mMx0,45m

V=025

Rt e e T e
Heobxoqumo:
- 3aJIMBaTh OCTOH HANPSMYIO B OKPYXKAIOIIHMH IPYHT (MEX/y OJIOKOM U IPYHTOM HE J0JDK-
HO OBITB ITyCTOTO MPOCTPAHCTBA);
- FICTIOJIB30BaTh OETOHHYIO CMECh C aJeKBATHOM MPOYHOCTHIO.
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OcTaBbTe COCIMHECHUS JAOCTYNIHBIMU TS Ha6J’I}OI[eHI/Iﬂ TIpU IIPOBEACHUU T'HAPABINYECKOTO

HCIIbITAHUA.

Tabmuna 5.8
Bayrpennce tpenne ® = 40°; npounocts 6 ~ 1 gaH/cM; miotHoCTb v = 2 T/M°; r1yGuHa
3anokeHust H = 1,2 M; HET rpyHTOBBIX BOJI.

OO0BEMBI YKpEIHUTETIBHBIX OJIOKOB.

[1ouBBI BBICOKOH MPOYHOCTH

OtBox 11,25° OtBon 22,5° OtBox 45° Konaeno 90°
DN HcnbITaTensHoe (10°)* (15°)* (45°,30°)* (90°)*
JIaBJIEHUE Ixh/V Ixh/V Ixh/V Ixh/V
MXM/M MxXM/M MXM/M MXM/M
10 0,10x0,18/0,01 | 0,17x0,18/0,02 | 0,21x0,28/0,04 | 0,38x0,28/0,06
80 16 0,13x0,18/0,01 | 0,18x0,28/0,03 | 0,33x0,28/0,05 | 0,59x0,28/0,11
25 0,14x0,28/0,02 | 0,27x0,28/0,05 | 0,51x0,28/0,09 | 0,87x0,28/0,24
10 0,10x0,20/0,01 | 0,21x0,20/0,02 | 0,29x0,30/0,06 | 0,51x0,30/0,10
100 16 0,17x0,20/0,02 | 0,24x0,30/0,04 | 0,45x0,30/0,08 | 0,77x0,30/0,20
25 0,19x0,30/0,03 | 0,36x0,30/0,06 | 0,67x0,30/0,15 | 1,14x0,30/0,43
10 0,14x0,22/0,02 | 0,20x0,32/0,04 | 0,38x0,32/0,08 | 0,67x0,32/0,17
125 16 0,23x0,22/0,03 | 0,32x0,32/0,07 | 0,59x0,32/0,14 | 1,01x0,32/0,37
25 0,25x0,32/0,05 | 0,48x0,32/0,11 | 0,87x0,32/0,28 | 1,21x0,42/0,69
10 0,18x0,25/0,03 | 0,26x0,35/0,06 | 0,48x0,35/0,12 | 0,83x0,35/0,27
150 16 0,28x0,25/0,04 | 0,40x0,35/0,09 | 0,73x0,35/0,21 | 1,04x0,45/0,54
25 0,32x0,35/0,08 | 0,60x0,35/0,16 | 1,08x0,35/0,46 | 1,50x0,45/1,12
10 0,24x0,30/0,05 | 0,37x0,40/0,12 | 0,68x0,40/0,24 | 0,98x0,50/0,54
200 16 0,30x0,40/0,09 | 0,56x0,40/0,19 | 0,87x0,50/0,42 | 1,46x0,50/1,17
25 0,45x0,40/0,14 | 0,84x0,40/0,32 | 1,27x0,50/0,89 | 1,84x0,60/2,24
10 0,31x0,35/0,08 | 0,48x0,45/0,20 | 0,75x0,55/0,35 | 1,28x0,55/0,99
250 16 0,39x0,45/0,16 | 0,73x0,45/0,32 | 1,13x0,55/0,78 | 1,67x0,65/2,00
25 0,59x0,45/0,24 | 0,93x0,55/0,53 | 1,63x0,55/1,61 | 2,36x0,65/3,98
10 0,37x0,40/0,12 | 0,59x0,50/0,28 | 0,93x0,60/0,58 | 1,41x0,70/1,53
300 16 0,48x0,50/0,24 | 0,78x0,60/0,41 | 1,39x0,60/1,27 | 2,04x0,70/3,22
25 0,63x0,60/0,27 | 1,15x0,60/0,87 | 1,79x0,70/2,48 | 2,64x0,80/6,14
10 0,43x0,45/0,18 | 0,61x0,65/0,27 | 1,11x0,65/0,88
350 16 0,57x0,55/0,35 | 0,93x0,65/0,62 | 1,49x0,75/1,83
25 0,75x0,65/0,41 | 1,23x0,75/1,26 | 1,96x0,85/3,61
10 0,49x0,50/0,25 | 0,71x0,70/0,39 | 1,17x0,80/1,20
400 16 0,65x0,60/0,49 | 1,07x0,70/0,89 | 1,60x0,90/2,54
25 0,87x0,70/0,59 | 1,43x0,80/1,80 | 2,13x1,00/5,02
Cabile
400 o Bcem Bompocam oOpamaTeCst K 3aBO/Ly U3rOTOBUTEIIO

B cko0kax ykasaHsl yriisl moBopota uist otBonoB o 'OCT 5525
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Tabmuna 5.9

OO0BEMBI YKPEIHUTEIBHBIX OJIOKOB.
0 2 3

Buytpennee tpenue @ = 30"; npouynocts 6 =~ 0,6 naH/cM”; motHOCTS ¥ = 2 T/M”; rityOuHa

3anoxernss H = 1,2 M; HET IpyHTOBBIX BOJ.

ITouBBI BEICOKOW IPOYHOCTH

OtBox 11,25° OrBop 22,5° OtBojx 45° Koneno 90°
DN HUcnsrrarenbHoe (10°) * (15°) * (45°,30°) * (90°) *
JaBIICHUE Ixh/V Ixh/V Ixh/V Ixh/V
MXM/M MXM/M MXM/M MXM/ M
10 0,13x0,18/0,01 | 0,17x0,28/0,02 | 0,32x0,28/0,04 | 0,56x0,28/0,10
80 16 0,14x0,28/0,02 | 0,26x0,28/0,04 | 0,49x0,28/0,08 | 0,85x0,28/0,23
25 0,21x0,28/0,03 | 0,40x0,28/0,05 | 0,74x0,28/0,17 | 1,24x0,28/0,48
10 0,17x0,20/0,02 | 0,23x0,30/0,04 | 0,43x0,30/0,07 | 0,74x0,30/0,19
100 16 0,18x0,30/0,03 | 0,35x0,30/0,05 | 0,65x0,30/0,15 | 1,11x0,30/0,41
25 0,28x0,30/0,05 | 0,53x0,30/0,10 | 0,96x0,30/0,31 | 1,30x0,40/0,75
10 0,22x0,22/0,03 | 0,30x0,32/0,06 | 0,56x0,32/0,12 | 0,97x0,32/0,34
125 16 0,25x0,32/0,04 | 0,47x0,32/0,08 | 0,85x0,32/0,27 | 1,18x0,42/0,65
25 0,37x0,32/0,06 | 0,70x0,32/0,18 | 1,25x0,32/0,56 | 1,69x0,42/1,33
10 0,26x0,25/0,04 | 0,38x0,35/0,08 | 0,70x0,35/0,19 | 0,99x0,45/0,49
150 16 0,31x0,35/0,06 | 0,59x0,35/0,14 | 1,06x0,35/0,43 | 1,46x0,45/1,06
25 0,47x0,35/0,10 | 0,87x0,35/0,30 | 1,27x0,45/0,81 | 2,28x0,45/2,12
10 0,29x0,40/0,07 | 0,54x0,40/0,14 | 0,83x0,50/0,38 | 1,39x0,50/1,07
200 16 0,44x0,40/0,12 | 0,82x0,40/0,30 | 1,24x0,50/0,85 | 1,79x0,60/2,12
25 0,66x0,40/0,20 | 1,02x0,50/0,58 | 1,77x0,50/1,73 | 2,51x0,60/4,15
10 0,37x0,45/0,12 | 0,70x0,45/0,25 | 1,08x0,55/0,71 | 1,60x0,65/1,83
250 16 0,57x0,45/0,19 | 0,91x0,55/0,50 | 1,42x0,65/1,45 | 2,10x0,75/3,66
25 0,74x0,55/0,33 | 1,32x0,55/1,06 | 2,02x0,65/2,92 | 2,72x0,85/6,91
10 0,46x0,50/0,19 | 0,75x0,60/0,37 | 1,32x0,60/1,16 | 1,95x0,70/2,94
300 16 0,61x0,60/0,25 | 1,12x0,60/0,83 | 1,75x0,70/2,36 | 2,40x0,90/5,71
25 0,91x0,60/0,55 | 1,46x0,70/1,64 | 2,27x0,80/4,53 | 3,12x1/10,73
10 0,54%0,55/0,27 | 0,89x0,65/0,57 | 1,42x0,75/1,67
350 16 0,73x0,65/0,39 | 1,20x0,75/1,20 | 1,91x0,85/3,42
25 1,08x0,65/0,84 | 1,73x0,75/2,46 | 2,51x0,95/6,58
10 0,62x0,60/0,38 | 0,94x0,80/0,78 | 1,53x0,90/2,32
400 16 0,85%0,70/0,56 | 1,39x0,80/1,71 | 2,08x1,00/4,75
25 1,14x0,80/1,15 | 1,85x0,90/0,78 | 2,63x1,20/9,12
Cablle
400 ITo BceMm Bompocam 00paIaThest K 3aBOy U3rOTOBHUTEINIO
5.12 YcuiaeHue CTHIKOBBIX CO€IHMHEHHH

Hcnonb3oBanne 3aMKOBBIX coenHeHHH «RI» 1 «RJIS» siBisieTcst anbTepHaTHBOW [IEMEHTHBIM
YKpEenuTeIbHBIM O110KaM B 60phbe ¢ 3ddexTom rumpaBindeckoro oceBoro nasnenus. Camodukca-
L(Ms MCIIOJB3YETCs, B OCHOBHOM, B MECTaX CTECHEHHOTO HMPOCTPAaHCTBA (TOPOA) WM B IPYHTaX CO
CITa0bIM CIETUICHUEM.
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[puniun

¢ pacrpyGmo-

CTOTIONHE I
© parTpy
COEIHHEHIE M

¥uacTor Tpaccel F
cosmmeaem B
’{\\ Ve ok 1pacceL /
TYTON

FuacTox Tpaccel

¢ pac IMatpybox pactpyd
CTOMDPHEN ()-ELHEH &P
coeqHHPHEEM RJ

Y‘uu:'ml( V_LL <-1>.TIH.HIIPBM

THACCHI €

PACTpYiHLIM

CORTHHPHHRM

TYTON

IIpakTHyeckoe NpUMEHEHUE

OTOT METOJI COCTOUT B (puKcaluy (yKperieHun)
HE0OXOAUMOTO KOINYECTBA COSAUHEHHUH ¢ Kaxk-
JI0i CTOPOHBI OTBOJIA B IIENIAX HCIOB30BAHUS
CHJI TPEHUS MEX]Ty TpYOOi U IpYHTOM IJIsl KOM-
HEHCAINH CUJI THIPABIMIECKOTO OCEBOTO JIaB-
JIeHUS]

JlnvHa ydacTka, MO/ UIeKALIEr0 YKPEIUICHHIO,
3aBHCHT OT K03 uineHTa 6e30macHoCTH, KOTO-
pBIi 3aBUCHUT OT:

- KauecTBa yKJIaJIKu,

- Ka4eCcTBa U CTEIICHH yTPAMOOBKH 3aCHITOYHOTO
Marepuaa;

- BEJIMYMHBI HEOTPEACICHHOCTH B (PH3HUESCKUX
XapaKTEePUCTHKAX 3aChIIIOYHOTO MaTepHaa.

JIyist IpakTHYECKOro MPUMEHEHH s Tpockba mpo-
KOHCYJIbTHPOBATHCS C HAMH.

I'pyHT ¢ yMEpeHHOH MEXaHMYECKOW TIPOYHOCTBIO:
- TPYHT: TPaBUii / MINCTHIN WM TIIMHUCTBIN TTECOK;

- yroi BHyTpeHHero tpenus — @ = 30°;

- IPOYHOCTH G ~ 0,6 I[aH/CMz;

- IIOTHOCTB § = 2 T/M;

- Tpy0a BbIIIE YPOBHSI TPYHTOBBIX BOJI;
- HET MOJIMATUIICHOBOT'O PyKaBa;

- k03 duueHT 6e3omnacHocTH - 1,2.

JlimHa yyactka (B MeTpax), HojIexkarero pukcanuu (YCHICHHIO) ¢ KaXKI0W CTOPOHBI TIOBO-

Tabmuna 5.10

poTa, Ui ucnbITaTenbHOro AasineHus 10 6ap, mpueneHa B Tadbmume 5.10.

Jlnuna ydactka (L) mouieskaniero yCuineHHmro.

DN Koneno 90° OrtBon 45° OrBon 22,5° OtBon 11,25° I'nyxue
(90°) * (45°,30°) * (15°) * 10°) * hriap!

I'my6una

3aJ0XKe- Im 1SM| 2m Im 1SM| 2m Im [1SmM | 2Mm Im |[15M| 2™ Im 1I,Sm 2m
HUsA
80 45 | 3,1 23 | 28 1,9 1,5 1,6 (1,1 1080806 1]05]57]39]3,0
100 54 |37 128 134123 1,8 19 [ 1,3]1,0]1,0]07]05] 69 | 47 | 3,6
125 6,6 | 45 | 34 | 41 28 |21 |23 (1,6(12[12[08[06] 84 | 57 | 44
150 7,7 153140 | 48 |33 125|127 (18[14[14[1,0[0,7] 98 | 6,7 | 51
200 99 | 68 | 52 |61 | 42 |32 341241818 |13]10]126] 8,7 | 6,6
250 120 83 | 64 | 75 | 52 140 |42 (29[22 [22|15]1,2]153]10,6| 81
300 14,11 98 | 7,5 | 87 | 6,1 | 47 | 49 [34 (26 (26|18 ]14]179]125]| 9,6
350 16,0 | 11,2 86 | 99 | 70 | 54 | 56 [39(3,0[29[21]1,6]203]143|11,0
400 179 112,61 9,7 [ 11,1 ] 78 | 6,0 | 62 |44 (34 [33[23]18]228]16,0]| 124
500 21,5153 119134195 | 74 | 75 [ 53141 [40[28]22]274]195] 15,1

B cxo0kax ykasaHsl yriisl moBopota st orBooB o 'OCT 5525.
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600 2501179140155 | 11,1 | 87 | 87 162|149 46|33 |26 |31,8]228]178
700 2821204 (16,0(175|12,7199 | 98 |71 |56 |52 |38]29|358]259]203
800 31,2 1228179194 (14,1 11,1 109]79 |62 |58 ]42]33]398]290]|228
900 34,1 1250198 21,2156 (123 [11,9]87 169 |63]|46 |37 434319252
1000 3691272 121,6(2291169 | 1341281957568 |50 |40 469|347 275

B cnyuae, ecnu naBnenue P Boime 10 6ap, 3nadenue L B tabnuie 5.10 Heo6xoanMo ckoppek-
THPOBATh ITyTeM yMHOKeHHs Ha kodduiment P/10 (rae P Boipaxeno B 6apax).
B ciyuae ncnons3oBaHus MOIUITUIEHOBOTO PyKaBa JUIMHY YKPEIUIIEMOro y4acTka He00Xo-
TIMMO YMHOXHTH Ha 1,9.

IIpumep

Brruucnenue JUIMHBI YKPEIUISIEMOI'0 yJaCTKa AJId:

- orBoja 45 °;
- Tpy6onpoBosa u3 Tpy6 kiacca K9, DN 500;

- UCTIBITATENIFHOTO JIaBIeHus 25 Gap;

- 0€3 MOJMITUIICHOBOTO PyKaBa;
- CpeJHEel T0YBbI;
- TpyOa BBIILIE YPOBHS TPYHTOBBIX BOJ;
- rnyOuHa 3anoxenus 1,5 M.
JUi1st «CpeAHHX» YCIOBHH MPOKIIAIKH, OTIPE/ICJICHHBIX paHee, U3 TaOIHIbl HAXOAUM:
L =9,5wm; P =10 6ap 6e3 mOITH3THICHOBOTO pyKaBa

L =23,8 m; P =25 Gap 6e3 HOJMITHICHOBOIO pyKaBa

[[III/IHy YdacTKa IOoAJICKAICro YKPCIUICHUIO MOXKHO TaKXE€ pacCYUTaThb, HUCIIOJIB3YsT METOI

ALABAMA.
JlniHa ydactka TpyOOIpoBoja, MOIexKamias yKpEIUIeHHIO (aHKEPOBKE), ONPEIENseTcs o
PxS(n 0 ¢ 0 C
(bopMyne:LZK(E—ij 85>% , rne

L — nnuHa, mojuieskanias yKperuieHuro, M;
P — ucneiratensHoe qaBienue Ha oobekte (I1a);
S — nonepeyHoe ceyeHue Tpyosl, M*;

O — yroi moBopoTta TpybompoBoaa, pax (cMm. Tadn. 5.11);
Fn — cuna tpenus Ha Metp TpyOsI, H/M™;
C — ko3 durmenT 3anaca npovyHocTy (00b9HO 1,2).

Cuna TpeHus TpyObI O TPYHT ompezeiseTcs 1o ¢popmyse:
Fn=Kxfx(2Wet+tWp+Ww), rae
K - ko3¢ duimenT pacnpenenenus AaBISHUs 3aChIIKM BOKPYT TPYObl (3aBUCUT OT CTENCHH
yrpamboBku, K= 1,1 - 1,5);

f = a,tg(0,8¢) - koahduuueHT TpeHus TpyOda/rpyHT;

Wp - Bec IIOTOHHOTO MeTpa OPOXKHEH TpyOsl, H/M;
Ww - Bec moroHHoro mMetpa Bojbl, H/Mm;
We = y xDxHxa,; - Bec moronsoro merpa 3acsiiku, H/wm;
¥ - IIoTHOCTH TpyHTa, H/M’;
oy = 1 (MchbITaHUS TIPH 3aChITAaHHBIX CTHIKAX);
o = 2/3 (McHbITaHUS NPU OTKPBITHIX CTHIKAX);

H - riryOuna 3anoxeHus TpyObl, M;
DE - BHewiHuii iuaMeTp TpyObl, M;

oz =1 (Tpyba ¢ nMHKOBBIM MK ZnAl OKpBITHEM + Kpacka Ha OCHOBE CHHTETHUYECKOI CMO-

JIBI);

o =2/3 (Tpy0a ¢ MONUITUIICHOBBIM HJIM MOJINYPETAaHOBBIM IIOKPBITHEM);
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o =2/3 (TpyOa C MONINAITUIICHOBBIM PYKaBOM);
( - YroJI BHyTPEHHET0 TPEeHHUs TPyOa/TPyHT, 3aBUCSIIMIA OT TUIA rpyHTa (CM. Tabu. 5.12).

Ta6nuna 5.11

3HaueHus O JUISL pa3JIMYHBIX YTJIOB OTKJIIOHCHUS pr60Hp0BOI[a.

T © o
© (5‘5)* &
I'nyxoii ¢pnanen 1,0
OtBon 90° (1,571 pan.) 0,7854
OtBox 45° (0,785 pan.) 0,4880
OtBox 22,5° (0,393 pan.) 0,2734
OtBoal1,25° (0,196 pan.) 0,1450
Tabnuua 5.12 XapakTepUCTHKH MOYB.
Cyxoii/Bna)xHbIl 3aToruICHHBII
Tmt rpynTa yron BHYTPCH™ 10 otHOCTS, /M yron BHYTPCH™ | 1 horHoCTS, T/M®
HEro TPeHHUs, HEro TPEeHHS,
Paznpobnennas 40 2.0 35 11
cKaia
I'paBuii, necox 35 1,9 30 1,1
IMecox/rpaBuit 30 2.0 25 11
Wn/rnuna
Wn/rnuna 25 1,9 15 1
Opranugeckuii
TIeperHon 15 1,8 - -
I'nuHa, necok

IIpumep

Hcxonuble JaHHbBIE:

- Tpy6onposoa DN 600;

- pabouee nasnenue 10 Gap;

- UCTIBITaTENbHOE AaBieHue 15 Gap;
- BBICOTA 3aCBINKHU 3,5 M;

- THII TPYHTA - TIECOK.

Onpeaenuth JUIMHY YKPEIUIIeMOr0 y4acTKa Ipy MOBOpoTe TpyOomnpoBoaa Ha 90°.
Koaddunuent tpenus tpyda/rpynt: = 1xtg(0,8x 30) = 0,445.
Bec 1 noronHoro merpa 3aceimki: We = 2,0x9,807 x3,5x 0,635x 0,67 = 29,2 xkH/m.
Cuna tpenusi: Fn = 1,1 x0,445x (2,0 x29,2+1,56+3,1) = 30,9 kH/m.
JlnvHa yKperuisieMoro yuacTka:

_ 1500000 0,317
~ 30,9-1000

- 0,79 1,2 = 14,6 m,unu 2,43 TpyObI, IpUHUMMaeM 3 TpyORI
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Jlnst yKperieHns y4actka Heo0X0IMMO MOJIOKUTD MO 3 TPyObl ¢ 3aMKOBBIMH COSAMHEHHUSMU
€ KaXJI0H CTOPOHBI OT IIOBOPOTA TpyOOIpOBOAA.
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5.13 M3rub coexmHeHmit

Pactpyousie coenunenus (TYTON, TYTON-SIT, RJ, RJS) nonyckaroT yrioBoe OTKIOHEHHE
(vn u3ru6). [TOMHUMO OYEBHAHBIX MPEUMYIIECTB B MPOLECCE YKIAIKH, & TAKXKE CIIOCOOHOCTH KOM-
MIEHCUPOBATh ABWKEHHE IPYHTA, YIIIOBOE OTKJIOHEHHUE MO3BOJISET BBHIIONHATH OOJBIINE TOBOPOTHI
0e3 nomoIy (PUTHHIOB, a TAK)KE KOPPEKTHPOBATH MapIIPyT npoknaaku (puc. 5.10, tabmn. 5.13).

Pucynok 5.10 JlomycTUMBIi U3THO NPH YKIIaIKe.

Tabmuma 5.13  Xapaktepucruku coenunaenust TYTON, RJ u RJS s u3ru6a.
JlonmycTumslii ©3rub npu yKIaake

Jnuua tpy- | Pamumyc nsruba CwMmemneHne

DN AB, rpan.
TYTON |Rln RFJps TyTonsit | DM R,m Ad, om
80-125 5 5 3 6 69 (5 rpaj) 52 (5 rpan)
150-300 5 4 3 6 36 (4 rpan) 42 (4 rpan)
350-500 4 3 3 6 115 (3 rpam) 32 (3 rpam)
600 3 3 6 115 (3 rpan) 32 (3 rpan)
700-800 3 2 6 172 (2 rpan) 25 (2 rpan)

900-1000 3 1,5 6 230 (1,5 rpam) | 19 (1,5 rpam)

Hexotopble 1oBOpoTH! OOMIBIIOTO pajnyca MOI'YT ObITh BBIIIOJHEHBI IIPYU IOMOILH U3ruba co-
equHeHUH. B 3TOM citydae TpyObI pH COCAMHEHHHU JOJDKHBI OBITh HIEANTBHO BBIPOBHEHHI KaK B
BEPTHKAJBHOU IJIOCKOCTH, TaK M B TOPH30HTandbHOU. M3rub B CThIKE NMPOM3BOAMTCS IPH MOJHO-

CTBIO COGpaHHOM COCIMHCHUH.

L

ke~ @-—-—- R=—"35
/ Paamnyc nsruba: 2sin 5

KonuuectBo Tpy6, HEOOXOMUMOE JUTS H3MEHEHHST
N = 4
HanpapneHws: V=
R JlnnHa yyacTka H3MEHEHHS HallpaBJICHHUSI:
AO C=NxL,
re Ad — cMmeleHne KoHIa Tpyosl, M;
L — nnuna TpyOsL, M;
0 — yron u3meHeHus HanpasieHus, °;
AO — u3rub coequHeHus, °;
C — [uInHa y4acTKa M3MCHEHHS HATIPABIICHHSI, M.
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6 Ykiaaaka Tpyo

6.1 IMoazemHuas ykjaaaka TpyoonpoBoaoB

6.1.1  Mexanuueckue ceoticmea epynmos

[TouBbl, B 3aBUCMMOCTH OT BHYTPEHHETO CLEIUICHUS], TOAPA3ACIAIOTCS Ha CISAYIOINE BUIbL:

Ckajbl — 1OYBBI C OYEHb CHJIBHBIMUH MEXMOJICKYJIIPHBIMU CBSI35IMH, YTO 3aTPYAHSET HpO-
1ecc pa3pabOTKU U yBEINYMBAET PUCK 0OBAJIOB.

Poixiible MOYBBI — 00JIIAIOT OMPEICICHHO BEITMYMHON MEXMOJIEKYJISIPHBIX CBSI3eH, BENU-
YHMHA KOTOPBIX MEHSETCS B 3aBUCHMOCTH OT BO3/IEHCTBUS HEKOTOPBIX (haKTOPOB (Bilara, IBHKEHHE
TOOJIN30CTH).

Hekore3uonHble MOYBBI — HE UMEIOT CHOCOOHOCTH K CLEIUICHHIO, OOBAJIMBAIOTCS ITOYTH
MOMEHTAJIBHO.

Jlns yIpoIeHHBIX pacyeToB IIPH ONPEIeNCHUH MEXAHHMYECKUX CBOMCTB MOYB IOJIB3YIOTCS
OOIIETPUHSITEIME 3HAUCHUSIMHU, YKa3aHHBIMU B Tabmuiax 6.1 u 6.2. Ho 0e3 peanbHBIX 3aMepoB ¢
00BEKTa YKJIAIKH TPYOOIPOBOIOB MM 1A0OPATOPHBIX 3aMEPOB HE 000HTHCH.

Ta6muna 6.1 XapaKTepUCTUKH TOYB.
Cyxoit/BraxHslit 3aTomIeHHbIH
VYron VYron
Tun rpynra [InoTHOCTS, IInotHOCTS,
BHYTPEHHETO 3 BHYTPEHHETO 3
o /M o /™
TPEHUS, TpeHusl,
Pazapobiennas ckana 40 2 35 1,1
I'paBuii, mecox 35 1,9 30 1,1
Ilecok/rpaBuit 30 2 25 1.1
Wn/rnuna
Wn/rivaa 25 1,9 15 1
Opraanveckuii meperaoi
15 1,8 - -
I'nuna/mecox

Ta6Jmua 6.2 Cpe,uHee 3HAaYCHUEC MOAYJISI TACCUBHOT'O COIPOTUBJICHHUS 3aChIITHOTIO MaTepHala.

Moaynb naccuBHOro conporusienus, Mlla

Cnabo ytpam- | Cpenne yrpam- | CuibHO yTpam-
GoBaHHbIE OY- | OGOBaHHBIC IOY- | OOBAHHEIC IIOY-
BbI, MeHee 85% BHI, 85 — 95% BEI, Ooiee 95%

Tumn 3aceimHOrO MaTepuaia He yrpambo-
BaHHBIE TOYBBI

MeJ1ko3epHHCTBIE IIOUBbI C
JKUAKOCTHBIM JIIMHTOM MEHee
50% Tpebyercst mpoBeneHKe CrennaIbHbIX 3aMEPOB
TlouBsl co cpennel — BBICOKOM
IUIACTUYHOCTBIO

MeJ1Kko03epHHCTBIE TIOYBHI C
JKMAKOCTHBIM JIIMHTOM MeHee
50%

[TouBEI co cpeaHeii miaacTuy- 0,4 1,4 3 7
HOCTBIO — He IJIACTHYHBIE
C meHee 25% KpyITHO3EpHHU-
CTBIX YaCTHIL

MeJ'lKO3€pHPlCTl>le IIOYBEBI C

0,7 3 7 14
JKMJIKOCTHBIM JITUMHTOM MEHEe
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50%

[TouBsl co cpeaHeii niacTHy-
HOCTBIO — He IUVIACTHYHbIC

C 6ou1ee 25% KpynHO3EpHH-
CTBIX YaCTHIL]

Kpynno3epHucTble OYBBI €
HaJIMYUEeM MEJIKHX YacTHII,
HPOLIEHTHOE COZIeP)KaHHEe KOTO-
pbIX oJibue 12%

0,7 3 7 14

Kpynno3epHucTbie 0YBBI €
MaJlbIM COAEPKAHHEM WU BO-
o01e 6e3 MEeJIKUX YacTHll, IIpo- 1,4 7 14 20
LEHTHOE COJIepIKaHUEe KOTOPBIX
He npesbimaeT 12%

Pa3zgpodaennas ckana 7 20 20 20

6.1.2  3emnsuvie pabomol

Iepen npoBeneHneM padboT HEOOXOAUMO POAHATUZUPOBATH YCIOBHS OKPYKAIOIIEH Cpeibl, a
TaKKe MOJYYUTh COTIACHE COOTBETCTBYIOIINX KOMMYHAIIBHBIX MPEIIPUSITHH.

B COOTBETCTBUH C IPOCKTOM OINPEAECIIETCS MapLIpyT ¥ NPOoGHIL TPyOOIPOBOIa.

3emJIsiHbIe paboTHI MO TUIAHUPOBKE TPACCHI, pa3padoTKe, 3achIlIKe M IPHEMKe TpaHIIeH npu
CTPOMTENBCTBE TPYOOIPOBOAOB ClIEYeT HIPOU3BOJAUTH B COOTBETCTBUM € TPEOOBAHUSIMH JIEHCTBY-
OIMX HOPMATUBHBIX JOKYMEHTOB.

Iepen pa3paboTKOIi TpaHILEH ClieyeT MPOU3BECTH Pa30UBKY €€ OCH.

Packorka 00bIYHO MPOU3BOAUTCS € TOMOILBIO 9KCKAaBATOpA C yYETOM THIIA FPYHTA, AHAMET-
pa Oyxymiero TpyOompoBoga U TIIyOUHBI 3aJI0KeHUS. JIOPOKHOE IOKPHITUE IIOTHUMACTCS IIyTeM
€ro pa3pe3aHus 0 KpasiM TPaHIIEeH.

Tlpu pa3paboTke TpaHIIeH CleIyeT YACIUTh BHUMaHHE CTAaOWIM3alMK €€ CTCHOK, JIH0O
YKPEIUICHHIO UX TPaMOOBKOI, pa3MelICHNIO BEIONPAEMOro IPyHTA TaK, 4TOOBI OCTAaBUTh HE MEHEe
0,4 M paccTosiHUE MEXIy TPyOOTIPOBOJIOM U CTEHKOH TpaHIIIEH, OYUCTKE KPaeB TPAHIIEH OT KOMb-
€B U1 TIPEAOTBPALeHUs UX 00BaJIa.

I'ny6una 3anoxeHust TpyOOnpoBoa A0KHA 00ECIIeUUTh 3aUTy OT 3aMep3anusi. Hopmaib-
HOM TITyOMHOM 3aJI0’KeHUS OOBIYHO CUUTACTCS TTyOHUHa, 00ECTIeYNBAOIIasi PACCTOSIHUE OT BEPXHEH
TOYKHU MpOouIIst TPyObI 10 MOBEPXHOCTH B 1 M.

Jli1st 321U ThI OT 00BAJIOB Kpasi TPAHILEH JTHO0 CKAIIMBAIOTCS, JTIUO0 YKPETUISIOTCS.

Hawubornee pacrpoctpaHeHHbIE CIOCOOBI YKPEIUICHUSI: YCTAHOBKA JCPEBSHHBIX MaHenei (0T-
JIeTbHBIX WK COOPHBIX), PAIOB JEPEBSIHHBIX WM METAIUTHYECKHX IIITyHTOB.

Ipu 5TOM maHeNM NOJDKHBI BBIACPXKATh JAaBICHUE IPYHTA, KOTOPOE MOXKHO PacCUUTaTh IO

hopmye:
2 77 P

q=0,75xyxHxtg"(; - 5 ), rae

Y — ITOTHOCTB TPYHTA, KI/M';

(b - yroJI BHYTPEHHETO TPEHHUS MTOYBHI, pas.;

q — Harpyska, Kr/m’;

H — rny6una, m.

IIpu BeIOOpE 3amUTH OT 0OBATIOB METOJJOM CKOCa KPAeB OHMU JIOJDKHBI CKAllIMBATHCS HA yTOJI,
ompenenseMblii BHyTPEHHUM TPeHUEM IpyHTa (cM. puc.6.1).
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Pucynok 6.1 VYroun orkoca.

JlHO TpaHIIen JOJHKHO OBITh BHIPOBHEHO U yaJI€HbI BCE BBICTYIIBL.

Ipu Hamu4YKy BOABI Pa3pabOTKy TPAHILEH CIELyeT IPOU3BOINUTE, HAYMHAS OT GoJice HU3KHX
Y4YaCTKOB K 60Jice BBICOKHM.

Ecau TpaHuies npoxoauT uepe3 y4acTKH, HaXOJSILIMEeCs HMXKE YPOBHS TPYHTOBBIX BOJ, TO
BOZly HEOOXOIUMO YIAIUTh U3 TPAHILIEH MyTEM €¢ BBIKAYMBAHUS, OO HANPSIMYIO U3 TpPaHILCH,
160 U3 OTCTOMHHKA, CO31aBAEMOTO PSIOM.

Ecnu n3HavanbHbI TPYHT MEJIKO Pa3ApoOIeH U SBISETCS OTHOCUTEIFHO TOMOTEHHBIM, TPY-
OBl MOTYT YKJIaJBIBaThCsl HA JHO TpaHIICH. ECIM IHO TpaHIIEH HEMPHIOJHO IS HENOCPEACTBEH-
HOHM YKJIaaKu TpyO, TO HEOOXOJUMO HACBIIATh OCHOBAHUE M3 MENKOIO IPAaBHUsl MJIM MECKA TOJIIHU-
Hoii He MeHee 10 cm.

TIpusMKY 11T MOHTa)Ka ¥ 3aJICJIKU CTBIKOBBIX COEIMHEHHH TpyO auamerpoM 10 300 mm crie-
JyeT OTpbIBAaTh MEpel YKIAAKOW KaIoi TpyObl Ha MecTo. PaccTosHue MexIy NpHSIMKAMH yCTa-
HABJIMBAETCS B 3aBUCHMOCTH OT JJIMHBI yKiaabiBaeMbix TpyO. [IpusiMku it Tpy® nuamerpom 6o-
nee 300 MM JI0IycKaeTcst OTPBIBATh 3a 1-2 IHS 10 YKIaAKu TPyO B TPaHILEIO, C y4eToM (akThie-
CKOI1 AJIMHBI TPYO M PACCTOSIHUS MEXKIY CTHIKAMU.

I'pyHT, BBIHYTBIIl U3 TpaHLIEH, CIEAYET YKIaJbIBaTh B OTBAJI C OJHOM (JIEBOW MO Hampasiie-
HHIO pa0oT) CTOPOHBI TPaHIIEH Ha paccTosiHUEe He Oamke 0,5 M OT Kpasi, OCTaBIss APYTYIO CTOPOHY
CBOOOIHOM ISl HePEABMKEHUS M IIPOM3BO/ICTBA IIPOUUX PadOT.

Jlnst mpeioTBpaleH s pa3pyIIeHNs] BHYTPEHHEr0 [IEMEHTHO-IIECYAHOr0 OKPBITHS M 00pa3o-
BaHUS BMATHH Ha TPyOax HX 3aXBaT IIPH OIyCKAaHUH B TPAHIICIO HEOOXOIMMO OCYIIECTBIATE IPH-
CIIOCOOICHUAMH, 00ECIIeUNBAIOIIMMHI COXPAHHOCTh TpyO B MECTax 3aXBaTa W MCKIIIOYAIOIIUMHU UX
yIaapsl APYT O Apyra U O TBEpIbIe MPEIMETHI.

VIIOTHEHHE IIPH CTHIKOBKE TPYO OCYIIECTBILETCS C IIOMOMIBIO YINIOTHATEIBHOTO PE3HHOBO-
T'0 KOJIbLIA 32 CUET PAJHAIBLHOTO CKATHS €r0 B KOJIBIIEBOM Ia3e pacTpyoa.

6.1.3  Moumasic mpybonpoeodos c coeounenuem TYTON, RJ, RJS. MonTax TpyO npous-
BOJAUTCA B CleAyromeM nopsaaxe (puc. 6.5, puc. 6.6).

Hapy>xHast mOBEpXHOCTb I'IaJKOTO KOHIIA TPyObI OUHIIAETCS OT MOCTOPOHHUX MPEIMETOB U 3a-
TPSA3HEHUH ¢ TOMOIIBIO MIETKH U mimatens (puc. 6.2).
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Pucynok 6.2 Kowmriekt is MoHTaxa TpyO.

Jns onpeneneHus rpaHuI] MOHTaXa TJIaJKOT0 KOHIA TPyOBI B pacTpy0, Ha TPYyOb! IO COSIH-
nenne TYTON HaHOCHTCS criennanibHast MeTKa (puc. 6.3) mo pa3mepam, yKa3aHHBIM B Tabuuie 6.3.
Ha tpy0s! noj coenunenue RJ u RIS cnenyansias MeTka He HAHOCUTCSL.

Taokuii koney mpyovl Memxa

C

y
«—>
Pucynok 6.3 Mertka.
Tabnuma 6.3 OCHOBHBIE pa3MepBbl.

DN, mm X, MM Y, MM a, MM b, MM C, MM
80 69 82 30 50 10
100 73 86 30 50 10
125 76 89 30 50 10
150 79 92 30 50 10
200 85 98 30 50 10
250 90 103 30 50 10
300 95 108 30 50 10
350 95 108 30 70 10
400 95 108 30 70 10
500 105 118 30 70 10
600 105 118 30 100 10
700 135 148 30 100 10
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800 145 158 30 100 10
900 160 173 30 100 10
1000 170 183 30 100 10

HapysxHyro OBEpXHOCTH TJIaAKOTr0 KOHIA TPYObl (0COOEHHO (acKy) 0 CHeHUaaIbHOW METKH
HOKPBIBAIOT CMA3KOM, OCTABISIEMON PENPHATHEM-H3roTOBUTENeM TPpyO. CMa3Kka IOCTaBIsACTCS B
JIOCTAaTOYHOM 00BEMe, U B Cllyuae HEOOXOIUMOCTH MOXKET ObITh JIOTOJIHUTEIIBHO 3aKa3aHa B JTII000M
KOJIMYECTBE.

BHuyTpenHss noBepxHocTb pacTpyba TpyObl (0COOEHHO Ma3 IJIsl YIJIOTHUTEIBHOIO KOJIBLIA)
OYMINACTCS OT HOCTOPOHHMX TPEAMETOB M 3arpsI3HEHUI ¢ MOMOIIBIO IETKH 1 CKpeOka (puc. 6.2).

B kounbueBoii ma3 pactpy6a BKIaABIBAIOT YIUIOTHUTEIBHOE KOJBLO ¢ HPOBEPKOH MPaBHIbHO-
CTH pa3MeIIeHus ero rpedus (puc. 6.4).

Pucynoxk 6.4 CxeMa yKITaJK1 YIUIOTHUTEJIFHOTO KOJIBIIA.

BHyTpeHHSIs TOBEPXHOCTh YIUIOTHUTEIBHOTO KOJbIa MOKpPBIBaeTCs cMaskoil. Cremxyer n3be-
raTh CTEKaHHs CMa3KHU MO/ HAPY)KHYIO OBEPXHOCTh YIUIOTHUTEIBHOTO KOJIBbLA.

MouTupyemas Tpyba momaercs K paHee yJI0KEHHOI TpyOe, IEeHTPUpPYeTCs [0 KOHYCHOU MOo-
BEPXHOCTH YIUIOTHUTEIBHOTO KOJIBIA M C TIOMOIIBI0 MOHTa)KHOTO HPUCIIOCOOICHUS WM JOMHKA
(pu MasnoMm aumamerpe TpyO) BBOAMTCS B pacTpyOd a0 crenuanbHOW MeTKd. CXeMbl MOHTa)KHBIX
HPHCIIOCOOIICHHIT TS COeIMHEHNUS TpyO IPUBEACHBI Ha PHCYHKE 6.7.

Ilpy CHATHH YCHIIHSL MOHTaXXHOTO TPUCIIOCOGICHHUS TIaAKHI KOHEIl CMOHTHPOBAHHON TPYOBI
JIOJDKEH BOWTH B pacTpyO Ha PacCTOSHIE HE MEHEE BEIMYMHBI «X» U He 6oJiee BEIMYNHBI «Y», yKa-
3aHHBIX B Tabnuue 6.3. PaccrosHue oT Topna pacTpyba 10 TOpIia pe3HHOBOIO KOJbIA JOIDKHO OBITh
OJIMHAKOBBIM IO BCEMY IIepHUMETpy. I[IpaBHIBHOCTH YCTaHOBKH YIUIOTHHTEIBHOTO PE3HHOBOIO
KoJblla B pacTpyO mpoBepsieTcs CIeluaabHbIM IiynoM (puc. 6.2). HepaBHOMepHOe paccTosHHE
CBHJICTEIBCTBYET O BBITAJIKUBAHUM KOJbIA U3 I1a3a PacTpy0a, H MOHTaX CIEHyeT IIOBTOPUTH, TaK
KaK 3TOT CTHIK IIPU THAPOUCIIBITAHUH JACT TEUb.

Ipu MoHTaxe TpyO mox coexuHeHue RJ, mocie ux CTHIKOBKH HEOOXOANUMO:

- BCTABUTH MPABBIil CTOMOP B BBIEMKY pacTpyba i IPOABHHYTH €ro BIIPABO 0 YIIOPA;

- BCTAaBHTb JICBBIIl CTOMOP B BBIEMKY pacTpy0a 1 IPOABUHYTH €ro BIEBO 10 YIIOpa;

- TIOCJTe er0 YCTAHOBKH BOTHYTH CTOTIOPHYIO TIPOBOJIOKY BHYTPb BBIEMKH PacTpy0a.

s oGnerdeHust YCTAaHOBKU CTOMOPOB JOMYCKACTCsl IMPOM3BOINTH MX MOHTaX O3 CHSTHS
YCHIJIUSI MOHTQXKHOT'O TIPUCIIOCOOICHUS.

VioxeHHblil TpyOONIpoOBOA ¢ coeanHeHneM RJ MMeeT BO3MOXXHOCTb OCEBOTO YJUIMHEHHS B
K&KIOM CTBHIKE 3a CUET TEXHOJIOTHYECKOTO 3a30pa MEXKIy HAIUIABICHHBIM BAJIUKOM U IPUIHBOM B
pacTpyOHOIt yacT TpyOBI.

Ilpu TpeboBaHMH aOCONOTHO UCKIIOYUTH YAJIHHCHHE HEOOXOIUMO PaCTATHBaTh TPYyOOMpO-
BOJI NP MPOKJIAKE MO Y4ACTKaM C TIOMOIIbI0 KAaHATHO! TATH.
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Coenunenne TYTON Coenunenue RJ

D)

1. Ouncrka ri1aKoro KoHua 1. O4ncrka ¥ cMa3Ka Hapy KHOM MOBEPXHOCTH TIajl-
KOr0 KOHI[A TPYOBbI

0

2.HaneceHue crieMatbHOH METKH Ha IJ1a/IKOM KOHIIE | 2 OuncTKa pacTpy6a
TpyOBI

3. CMma3ka Hapy)KHOM MOBEPXHOCTH IIAJIKOTO KOHIA | 3. YCTaHOBKA YIUIOTHUTEIBHOTO KOJIbIIA B PacTpyO
TpyOBI

4. Ouncrka pactpyba 4. Cma3ska BHYTPEHHEH II0BEPXHOCTH YILIOTHUTEIIb-
HOTO KOJIbLA

5. YcTaHOBKa YIUIOTHUTENBHOTO KONBIA B PACTPYO 5. CThIKOBKA TPYO M yCTaHOBKA IIPABOrO CTOIOpPA

6. Cmaska BHYTPEHHEH [I0BEPXHOCTH YILIOTHHTENb- | 6, YcTaHOBKA JIEBOTO CTOTIOPa ¢ (huKkcarmeit cTo-
HOTO KOJIbLA TIOPHOI MPOBOTOKH




@/ 000 «JITK «CB0OOIHBIN COKOIDY crp. 112 13 148

Pexomenpanuu no ucnons3oBanuto Tpyo u3 BUIII (penaxuust Ne 5)

=

7. CTeIKOBKA TPYO 7. CMOHTHPOBAHHOE COETHHEHUE

Pucynok 6.5 Mountax Tpy0 ¢ coequnenrneM TYTON u RJ.

1. O4ncTKa ¥ cMa3Ka ITIafKOro KOHIA TPyOsl 2. Ouncrka pactpy6ba

3. YcTaHOBKA yIIIoOT- 4. CMa3Ka BHYTpEHHEH 5. CtbikoBKa TpyO 1 | 6. DuKCaIUs CTONOPOB Me-
HHTEIBHOTO KOJIbIIA B MOBEPXHOCTH YIUIOTHH- YCTaHOBKA CTOIOPOB | TAJUIMYECKOIT JICHTOH
pactpy6 TEIBHOrO KOJbIIA

PucyHok 6.6 ~ Monrax Tpy0 ¢ coeaunennem RJS.

IIpu monTaxe Tpyd ¢ coenuneHneM RIS (cM. pucyHOK 6.6) mocie CTBIKOBKH HEOOXOIMMO
BCTaBHUTh CTOIOPHBIE 3JEMEHTHI B Ia3 Ha pacTpyOe M paclpeleiuTh WX PaBHOMEPHO MO BCei
OKPY)KHOCTH TJIAIKOT0 KOHL@ TpyObl. JIJIsl MCKIIIOUSHHUsI CaMONIPOU3BOJILHOTO MEPEMELICHUS CTO-
MTOPHBIX AJIEMEHTOB B PacTpy0e CTAHYTh U 3a(pUKCHPOBATH UX THOKOM JICHTOM.

ViioxeHHbIH TPYOOIpoBOJ ¢ coeanHeHneM RJS nmeer BO3MOKHOCTh OCEBOrO Y/UIMHEHHUS B
Ka)KZIOM CTBIKE 33 CYET TEXHOJOTHYECKOT0 3a30pa MEXK/Y CTOIIOPHBIM KOJILIOM U TOPLIOM pacTpy0-
HOM YacTH TPyOBI.

IIpu TpeGoBaHMM aOCONIOTHO MCKIIIOUUTDH Y/IMHEHHE HEOOXOIUMO pacTAruBaTh TPyOOIpo-
BO/JI [IPH IIPOKJIAJIKE [0 YYACTKAM C TOMOIIBIO KaHATHOI TSATH.
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6.1.4  Obopyoosanue 0ns yKnaoku mpyo

-~

newisi, 2 M BHITKA

RUTLUATAG TITAHT!

6) npy MOMOLIM NETIM U BUIBYATON IITAaHTH

B

TpocoBasi TAra

nerst 2 m aust dy 100-200, 3 m s My 250-300

B) IPH NTOMOIIY HETIH U TPOCOBOH TATU

T) IPH TIOMOIIM 9KCKABATOPa U JIEPEBIHHOT0 Opyca
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2 3aMKOBbI€ LITAHTH

1) IPY ITOMOIIM IBYX 3aMKOBBIX HIITAHT (MOHTa)KHO-JIEMOHTaXXHOE PUCIIOCOOIICHNE)

Pucynok 6.7  Tunsl npucnocoOaeHui Ut MOHTaXa U IEMOHTaxa Tpyo.

VYioxeHHble TPyObl, IPY HEOOXOAUMOCTH, MOXHO Pa3belMHUTh. TpyObl BBITAMBAIOT C MO-
MOIIBIO PEEYHOT0 JTOMKpAaTa M COCTaBHOW 000MMEI. JIJ1s pa3beanHEHUs TpyO ¢ coenuHeHneM «RlJ»,
«RJS» HE0OX0IMMO MpeBAPUTENHHO YAAIUTEH CTOMOPA (CTOMOPHBIC ANIeMEHThI). B ciaydae moBTop-
HOT'O COCAMHEHUS TPYO CIeIyeT UCTIOIb30BaTh HOBOE YILIOTHUTEIBHOE KOJIBLIO.

IIpn yxopaumBaHuM TpyO Ha cTpoHIUIONmIaZKEe HEOOXOIMMO Ha TJIaJKOM KOHIIC BBIIOJIHUTH
acky 5x30°.

MoHTax TpyOONnpoBoja CileAyeT MPOU3BOJUTH METOJOM IOCIIEI0BATEIBHOTO HapalBaHHs
13 OJMHOYHBIX TPYyO HEMOCPEACTBEHHO B IPOECKTHOM IIOJIOXKEHHH TPyOOmIpoBoja (Ha JHE TpaH-
IeH).

JlomyckaeTcst MOHTaXX TpyOoImpoBogoB ¢ coequHeHueM «RJ» u «RJIS» 6e3 ycTaHOBKH CTOIOPOB
(CTOMOPHBIX ANEMEHTOB). J[11 KOMIIEHCAIIMK OCEBBIX TMIPABIMYECKUX JABICHUH B MECTaX W3MEHEHUS
HAIMpPAaBJICHUS ¥ HA KOHIAX TPyOOMpPOBOIa HEOOXOIMMO MPELYyCMOTPETh YCTAHOBKY OETOHHBIX YKPEIH-
TEeNBHBIX 6J0KO0B (ymopoB) cornacHo 1m.5.11. Coopky npomsBoauts kak Tpyost TY TON.

6.1.5  Boccmanoenenue HannasneHHo20 8anUKd

IIpu ucnonb3oBaHMU AT MOHTaXa TpyOOIpoBoa TpyO HEMEepHOW MIMHBI (MeHee 6 M) HX
IJIaJIKAE KOHIBI HEOOXOAMMO MPEABAPUTENILHO OTPEe3aTh 10 TpeOyeMoil UTHBI U 00padoTaTh pyu-
HOH nuMQoBaIbHOM MamKHOU (cM. 1. 7.1).

B cBs13u ¢ HEOOXOAMMOCTBIO HATMYHS HA TIIAAKOM KOHIE TPyOb! uisi coequuennii RJ u RIS
HAIUIaBJICHHOTO BaJIMKa HU)KE TMIPUBEICHBI JIBA CIIOCO0A €ro BOCCTAHOBIICHHMS:

- HaIUIaBJICHHE HOBOT'O BAJINKA;

- MCHOJIb30BaHHE CHELHMAIBHOIO IPHUCIIOCOOICHHS BMECTO HAIUIABICHHOTO BAaJMKA — CTSDK-
HBIX KoJell (cM. puc. 6.10a).

Hna nannasnenus éanuxa Bam nompebyemes:

- 3JIEKTPUYECKUH CBAPOYHBIH almapar MOCTOSHHOTO TOKA, JAOIMIEro Kak MUHUMYM 160 A.

- DJIEKTPUYECKYIO IUTH(OBAIBHYIO MAIIHHKY.

- CBAapOYHbIE IEKTPO/IbI HA KEIE30HUKEJICBOI OCHOBE.

- MeJHOE HalpapJIIoIlee KOIbLO (CM. pUc. 6.8) 171 NO3HMLHOHUPOBAHUS IBA, KOTOPOE UMe-
€T XapaKTEePUCTUKH, yKa3aHHbIC B Tabmuie 6.4.
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Pucynok 6.8  MenHoe HanpasisioLIee KOIbLO.

Tabnuua 6.4 OCHOBHBIE pa3Mepbl MEHOTO KOJIBIIA.
MeziHOE HaNpaBJISIONIEe KOJIBIIO
Konbio Jlanku mepxarens Boarer

DN, D, e, b, C, g, i, d, d1, A Macca,
MM MM MM MM MM MM MM MM MM MM KT
80 96 5 25 0,630
100 116 5 25 0,700
125 142 5 25 0,790
150 168 5 25 0,890
200 220 5 25 1,100
250 271 5 35 1,700
300 323 5 35 1,900
350 375 5 35 8 40 12,5 9 8 80/50 2,200
400 426 5 35 2,600
500 528 5 35 3,200
600 631 5 50 4,900
700 734 5 50 5,600
800 837 5 50 6,400
900 940 5 50 7,000
1000 | 1043 5 50 7,800

TexHonorys HaHeCeHHs HAIUIABIICHHOTO BAJIMKA Ha TPYOy (cM. puc. 6.9):

- OTMETUTh MECTO HAHECCHHMS HAIUIABJICHHOTO BAIMKA HA TJIAJKOM KOHIIEC MPH MOMOIIA
MeIHOro Konbla. Crenath KOJbLEBYI0 OTMETKY.

- TwarenbHO 3a4UCTHTH YYaCTOK JUIsl HAIUIABKM BaJWKa, IMMPUHON 25 MM. 3auucTka He
JOJDKHA MOBJIASITH HA TONIIHHY TPYOBI.

- YCTaHOBHUTH M 3@KaTh MEJHOE KOJIBLIO HEIIOCPEACTBEHHO 3a MECTOM OyIyLIero Hauias-
JICHHOTO BaJIMKa, IPH 3TOM HEOOXOAMMO OOpaTHTh BHUMaHHE Ha pa3Mep HAIUIaBICHHOTO BAJIMKa,
CBApHOTO IIBA M €r0 PACIONIOKEeHHE Ha TIIaJKOM KoHIe TpyOb! (Tabnuist 2.4, 2.7). Tlocne Toro, kak
KOJIBLIO OBLIO BBICTABJICHO M 3a)KaTO, HEOOXOAMMO €ro Cierka 00CTy4aTh MOJIOTKOM IS IIOTHOTO
HpHIIeTraHus K Tpyoe.
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- CBapHOH IIOB HAHOCHUTCS MO MEJHOMY KOJIbILY C L€JIbIO MOJMY4EHHUS BBICTYIIA, BEPTUKAIb-
HOTO TI0 OTHOLICHUIO K TpyOe. HamaBieHHbIH Balnnk HaHOCUTCS 3a OJUH IHPOXOJ IOKPBITHIMU
IEKTPOJAMH JHAMETPOM 3-4 MM.

- Paborats xenaTenpHO MEXAy oTMeTKaMu A u B, mpuaepxuBasich 3Toro pabodero ydacrt-
Ka IIyTEeM BpamieHus TpyOsbl.

- Ilocne cBapku 3a4MCTUTDH HAIUIABJICHHBIH BAJMK OT IIIAKa M MPOU3BECTH BOCCTAHOBIICHUE
BHELIHETr0 3aIUTHOTO TIOKPBITHSL.

B

YcTaHoBKa MEAHOro
XOMYyTa Mo MecTy

3a4nCcTKa NOBEePXHOCTH

1 Tpy6el noa ceapky 2
HawneceHne cBapHoro wea 5"
NOKPBLITbIMK 3MEKTpofaMn Ha /\ Hanpaaneuue
rNaaKuM KoHeu TpyOb <SBapm

CBapky *enarensko
BaINOMHATE MEXIY
oTmeTKamMn A u B.
MNpuaepxumaance aToro
pabonero yMacTka
nyTem spauwieHus TpyGel

PucyHok 6.9  TexHoyiorus HaHeCEHHs HAaIUIABICHHOT'O BaJIMKa.

TIpy HEBO3MOXHOCTH HAIIABJICHHUS BAJUKA B TIOJEBBIX YCIOBHSX IPUMEHSIIOT CTSKHBIC
KoJibIia oz coenuuenue RJ (cm. puc. 6.10).

Banuk, HanrapineHHbIi Pez B nonepsIx
B 2aBO/ICKHX YCIOBHIX ycnoBHaxX

0) CTKHOE KONBIO HA
[IajKoM KoHLe Je3 Baluka

He pazpezanHasg Tpyda
€ BATHKOM

®

Hanpanneme npoxiazgn

- S —

CTpKHOR KOIBIO &
PactpyGHo-1aMKOROE T PacTpyOHO-3aMKOBOE

H IaIKOM
CORJIHEHHE ¢ BATHKOM AT COeIIHEHHE C BAHKOM
KOHIIE He3

BammKa

Pucynok 6.10 a) CrienmansHoe MpUCIOCOOIEHHE — CTSHKHBIE KOJIbIIA, 3aMEHSIFOIIee HATLIaB-
JICHHBIN BaJIMK. 0) YCTaHOBKA CTSDKHOTO KOJIbIIA IIPH MOHTaXe (paCOHHBIX YacTei.
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OCHOBHBIE pa3Mepbl U Macca CTSHKHOTO KOJIbLa yKa3aHsl B Tabnuie 6.5 u Ha pucyHke 6.11.

ITpuéMBl yCTaHOBKHM CTSDKHBIX KOJICII:

YcraHoBKa CTSKHOTO KOJIbIA Ha TMIAJKHNA KOHEIl 0e3 HAIUIaBICHHOTO BaJIHuKa

1) yCTaHOBUTB IO OTACJIBHOCTH JABE TOJOBHHKH CTSDKHOTO KOJIbIIA BHYTPb pacTpy0ba, coequ-
HUTB UX OOJNTaMM ¥ TalikaMHt, CHIIBHO HE 3aTSATUBasi OOJITOBOIO COCTMHEHHSI.

2) Ha IJIaJIKOM KOHIIE OTMETHTh IJTyOMHY, Ha KOTOPYIO OyJeT BCTaBILTHCS INIAJKHH KOHEIl B
pactpy0 (rmybuna pactpy6a MuHyC 5-7 MM).

3) OUMCTUTD INIAJIKUH KOHEL, 0COOEHHO (hacKy, U HAHECTH cMa3Ky. 3aIBUHYTb IJIaJKUil KOHeL
BHYTpPb pacTpy0a J10 ynopa, METKy OCTAaHOBUTb Ha YPOBHE TOpLia pacTpyoa.

4) BHITSHYTH CTSDKHOE KOJIBLO MO HANPaBJICHHIO K (POHTANBEHOM CTOpOHE pacTpyba 10 yrnopa
U 3aTsIHYTh O0JITOBOE COeilMHEHuE ¢ ycuareM He MeHee 50 Hm.

YcTaHoBKa CTSKHOTO KOJIBLIA DU MOHTaXKE acOHHBIX yacTei (cM. puc. 6.106)

TIpu MOHTaXe CTSDKHBIX KOJIELl HEOOXO0ANMO YOCUTHCS, YTO OHU HE MCIIOJIB3YIOTCSl B MECTax
[OBOPOTa MJIM W3MEHEHHs HAmpaBlieHUs TPyOOIpOBOJA C YIJIOBBIMU (hACOHHBIMH YacCTAMH (pac-
TpyOHbIE OTBOABI U KOJIeHa). B maHHOM ciyuae oTpe3ku TpyO ¢ ABYyMS ITaAKUMU KOHIIAMH Pa3BO-
pauuBatorcst Ha 180°, TakuM 00pa3oM, 4TOOBI KOHEII C HAIIABJICHHBIM BAJIMKOM YCTaHABIIUBAJICS B
pactpy6 daconHoit yactu. [Tocie nmoBopoTta ykiiaablBacTCs He pa3pe3aHHas TpyOa U K Heil Mmpuco-
€/IMHAETCSI OCTABILAsICS KOPOTKasi Tpyba ¢ pacTpyOoM Oe3 HaIUIaBICHHOTO BaJIMKA HA IJIAJIKOM KOH-
1€ MTOJ] COSAMHEHUE CTSHKHBIM KOJIBLIOM.

Hcnonp30BaHue CTSXKHBIX KOJIEI 3alpeIleHo B TPYOOIPOBOJHBIX CHCTEMax BOgocOpoca, Ha
MOCTOBBIX IIEpexoJiax M KoJuIeKTopax. B aTux ciydasx Bce TpyOBbl TOIDKHBI OBITh ¢ HAIUIABICHHBIM
BAJINKOM Ha IJIaJIKOM KOHIIE.

Tabauua 6.5 OCHOBHBIE pa3Mephl U Macca CTSHKHOTO KOJIBLIA.

Pazmepsr, MM
eI
>~ | 2| o
E( Y=
i 5 Q|
DN 818122
d d> d; | ds [Bi| B2 | B3| Bs[Bs|Bs|Bs| H | Ry 22| = %
= =l O] O
51O =
2= 3
g
i)
<
—~
100 [119*%[152°°) 117 121 [ 50 | 24 | 25 | 37 |18|40| 5 | 68 | 80 | 1,4
150 [171°%%1206°°|169°°%| 173 | 58 | 26 | 32 | 46 |21|40| 5 | 95 [ 108 | 2,1 | o -
= | %
200 [223+%° [260*'°(221+%° 225 | 58 | 26 | 40 | 46 [21]|40| 5 | 121 | 136 | 2,6 | % E 3
o0
250 [275*%(316*'°(273**°| 277 | 60 | 28 | 50 | 46 |24 |40 | 5 | 148 | 166 | 3,7 =
300 [327°%%(370*'°(325"" 329 | 62 | 30 | 55 | 46 [24|35|10| 175|193 | 4,6




@/ 000 «JITK «CB0OOIHBIN COKOIDY crp. 118 u3 148

Pexomenpanuu no ucnons3oBanuto Tpyo u3 BUIII (penaxuust Ne 5)

_|.
L
|
|

[

6.1.6  Haolesanue nonusmunieHo8020 pykaed

IMoxpsITHEe TPyO MOMMATHICHOBOI! INICHKON BBIIIOJIHACTCS BO BpeMs MOHTaxa TpyOOIpoBoa,
HEMOCPEICTBEHHO TIEPE ero YKIaIKO! B 3eMJI0, U 3aKJIIOUAaeTCsl B HaJICBaHUH Ha TPYObI MOIHAITH-
JICHOBBIX PYKAaBOB B BHJE LIWIMHIPOB, NMOAOTHAHHBIX N0 IUIOTHOTO HPWJICTaHHS K MOBEPXHOCTH
TpybonpoBoa.

TToMATHIICHOBBI PyKaB MPUMEHSETCS B JOMOJHEHHE K OCHOBHOMY BHEIIHEMY MOKDPBITHIO
TpyO (UMHKOBOE C 3aBCpLIAIONIUM CJIOEM Kpackd Ha OCHOBE CHHTETHYCCKON CMOJIBI WM
SMOKCHUHON) B PAME CIydaeB, KOTJa OTMEYACTCs TIOBBIICHHAS KOPPO3MIHHOCTH MOYBBI HIIM B HEH
MIPUCYTCTBYIOT Onyskaaroiine (HaBeIeHHbIC) TOKH.

Pa3Mepbl OMMATHICHOBOTO pyKaBa I TPyO pasiU4YHBIX AMAaMETPOB yKa3aHbl Ha PUCYHKE
6.12 u B Tabnuue 6.6.

IToce0BaTENBHOCTE NPOBEACHHS PabOT MO HAHECCHUIO TTOTUITUIICHOBOM IUICHKH Ha TPYObI
HPH NPOKJIAJKE B TPAHILCSX, PACIOJIOKEHHBIX BBIIIEC YPOBHS IPYHTOBBIX BOJ| H3JI0XKEHA B TabJIHIe
6.7.

Ilepen yxnankoit Tpy® B TpaHIlEH, PaclONOKEHHbIE HHXKE YPOBHS TPYHTOBBIX BOJ, TPYOBI
JIOJDKHBI OBITH YK€ IOJHOCTBIO M30JIMPOBAHBI ITOJIUSTUIICHOBEIM pyKaBoM. IlocienoBaTeIbHOCTD
NpOBeIeHUst PAbOT M0 HAHECEHMIO MOJINATHICHOBOH IICHKH Ha TPpyOBbI IPU NPOKIIAIKE B TPAHIIENX,
PAcIONIOKEHHBIX HUXKE YPOBHS I'PYHTOBBIX BOJI, H3JI0KEHA B Tabiu1e 6.8.
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TonuaTHIICHOBBIN pyKaB

~

PucyHok 6.12

A

[MonuatHiaeHoBBI pyKaB Juis TpyO.

Tabnuuna 6.6 Pa3MephI TOIMITUICHOBOTO PYKaBa.
VY ci10BHBIN IPOXOA L.y l*, .
TpyObI, MM
80 6600 300
100 6600 300
125 6600 400
150 6600 400
200 6600 600
250 6600 600
300 6600 800
350 6600 850
400 6600 950
500 6600 1150
600 6600 1300
700 6600 1600
800 6600 1800
900 6600 2200
1000 6600 2200
= [IMPUHA PYKaBa B INIOCKOM (CIO’KEHHOM BJIBOE) COCTOSTHUH

Tabmuua 6.7 [MokpeiTHE TPyO MONMUATHICHOBOH IUICHKOW (171 TPaHILEH,
PacroIoKeHHBIX Bblllle YPoBHS TPYHTOBBIX BOJ)
Ne n/m Pucynok [Mopsimok npoBeeHus padboT

et

OTpeskbTe KyCOK IMOJNHITHIEHOBOTO PyKaBa MpHUMeEp-
HO Ha 60 cM JuMHHee TpyObl. Yjamute BCE KYCKH
[JIMHBL, TPSI3U, OKAJIMHBL U IPYTHX MaTepHalioB, KOTO-
pble MOIIM CKOIHUTHCS HA IOBEPXHOCTU TPYOBI B Te-
4yeHHe ee XpaHeHHs. HaTaHuTe MoNMATHICHOBBIN py-
KaB Ha TpyOy, HauMHas ¢ rIagkoro konma. Cobepure
PYKaB B «TapMOLIKY» Ha [JIaKOM KOHIE TPYObL.

Ha nHe TpaHuien, B MecTe MpPENONaraeMoro pacro-
JIOKEHHUs pacTpyba BBIKANBIBACTCS YIITyOJIeHHE st

mf—  00ccIICUeHHs O/icBaHus pykaBa. Omycrute TpyOy B

TPAHILEI0 U CMOHTHPYUTE €€ C paHee yCTAHOBIEHHON
TpyOOii.
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ITomectute Tpoc y pactpyba TpyObl 1 IPHIOTHUMHTE

ee, 4ToObl 00ECHeuUTh JOCTATOYHOE MPOCTPAHCTBO
JUIS OJICBAaHHMS PyKaBa MEXIY MOBEPXHOCTBIO TpPaH-
men ¥ TpyOoit. PacTsHuTe pyKaB 10 Beeil InHe Tpy-
6b1. HeoOxomuMo 06paTuTh BHUMAHHE Ha TO, YTOOBI

MeX1y TpYOOil M MOJMATHICHOBBIM PYKaBOM HE OKa-

HatsnuTe Ha MECTO COCMHEHHS TPYO MOIMUITHIEHO-
BBII pyKaB OT IpeAbIIyIied TpyObl TpybompoBona 1
3aKpENUTe ero Ha IJIaJKOoi YacTH MOHTHPYEMOH Tpy-
Ob1. OOpaTuTe BHUMAHUE: PYKaB HY)KHO 3aKPEIHTb C
TIOMOIIBIO CKOTYA, ITHYPA, MIACTUKOBBIX CTSIKEK MIH
mo60ro Ipyroro MarepHaia, KOTOPBIH MOXKET JIETKO
U IUIOTHO 00JeraTsb Tpyoy.

o
b S 3aJ10Ch I'PSI3H WK PYTUX TOCTOPOHHUX TPEIMETOB.
T

P,

HatsnuTe pykaB MOHTHpYyeMOH TpyOBl Ha pacTpyd
npeabIyIeil TpyOs! TpyOOIpoBoaa U 3aKpEIUTe ero
no3aju pacTpyba.

\

VYerpaHuTe NpoBHCAHHE pyKaBa IIO BCeil JIHHE TpY-
ObL. JIJ1s 5TOr0 M3MUIIHUN MOIMATUICH HEOOXOAUMO
3aBEPHYTb CBEPXY TPYObI.

(X4

3akpenuTe CKIAKY MONHATHICHOBOTO pyKaBa B He-
CKOJIBKUX MECTax IO JUIHHE TPYObI (IIPHMEPHO Yepe3
KaXXIbIH MeTp).

3ajienaiiTe Bce MOPBIBBI, Pa3pbIBbI H APyrue JeeKThl
pyKaBa C MOMOIIBIO JIUIKO# JICHTBI.

OcTopoxHO 3achiibTe TPyOy. [l HmpenoTBpalieHus
MOBPEXKICHHS BO BpeMsl 3aChIIKU 00ecreubTe JoCTa-
TOYHO CBOOOJHOTO MPOCTPAHCTBA BHYTPH PyKaBa B
MECTe COeMHEeHHs TPYO OJHOM ¢ Apyroii. B rpyHTe,
KOTOPBIM 3achlllaeTcsi TpyOa, He TOJDKHO OBITH OCT-
PbIX NPEIMETOB, KOTOPbIE MOIYT HOBPEIUTH MOJIH-
STUIICHOBBII pykaB. V30eraiiTe NoBpekIeHUS pyKaBa
IIpH TpaMOOBAaHHH TPYHTA.

Tabnuua 6.8 IMoxpsiTHE TPYO HOIUITUICHOBOH IICHKOM

(JuIst TpaHIIEH, PACcIIOIOKEHHBIX HUXKE YPOBHS IPYHTOBBIX BOJ).

Ne /it

PucyHOK ITopsiiok IpoBeaeHHUs paboT

OTpexxpTe KyCOK MOJIMITHICHOBOTO PyKaBa IpH-
MepHO Ha 60 cM JIHHee TpyObl. Y Janure Bee Kyc-
R KU TJIMHBL, TPA3U, OKAJIUHBI U APYTHX MaTEpHAIIOB,
KOTOPBIE MOTJIM CKOIUTHCS HAa IOBEPXHOCTH TPYOBI
B TeUCHHE ee XpaHeHHs. HaTsSHNuTe oMM THIeHOBBII
= pyKaB Ha TpyOy, HauMHasl ¢ riajgKoro koxma. Cobe-
pHUTE PYKaB B «TapMOILIKY» Ha IJIaJIKOM KOHIIE TPY-

ObI.
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o e PacTsHUTE pyKaB 110 Bceli IIHHE TPYOB! TaK, YTOOEI
2 m ¢ 00enx CTOPOH TPYObl OCTaBaJICS PyKaB AIUHOM
v —_—

R e nopsiaxa 30 cm.

3aBepHHTE H3HIIHIOI ONTHATHICHOBYIO IUICHKY
cBepXy TPYOBI (KaK yka3aHo I1.6, TaGJIbl 6.7, HO He
O4YCHb IUIOTHO). PyKaB kpemuTcs nomnepedHsMu

3 HAXJIECTAMU JIUIIKOH JICHTBI, PACIONAralolUMHCs Ha
paccrosHuH 0K0JI0 60 cM oauH OT Apyroro. KoHist
PYyKaBa OCTAIOTCSI CBOOOIHBIMY, y KOHIIOB TPYOBI
PYKaB KPEIHUTCs KPYrOBbIM HAJOXKEHUEM JIUIIKOH
JICHTBI WJIM TTACTUKOBOTO JKTYTa.

Omyctute TpyOy B TpaHIICIO U COCAUHHUTE €€ C APY-
roit TpyOoii. 3aTeM HE0OXOJUMO MOKPBITh OJIHITU-
JICHOBOH IUIGHKOM coefiMHeHHe TPpyO (KaK OIMCAHO B
4 .. 4, 5 Tabmuns! 6.7). HaxmecTsl pykaBa 3aKpen-
JISIOTCSL KPYTOBBIM HAJIOXKEHHEM JIHIKOI JICHTBI NN
. secstnstatehat. nnacmkoi};ro XKTyTa. 3aTeM HEOOXOAUMO BBIIIOJN-
HUTb JICHCTBYSA, yKa3aHHbIC B IL.11.8, 9 Tabuu1b! 6.7.

3acvinka mpyb6onpoooos

3achinka TpyOonpoBoaoB (cM. puc. 6.13) nomKHA OCYIECTBISITECS B JBa MPUEMa — 4acTHU-
Hasl 3aCbIIKa JI0 TPEIBAPUTEILHOTO MCIIBITAHUS M OKOHYATENIbHAs 3aCBINKA MOCIe MPeIBAPUTEIb-
HOTO THAPAaBINYECKOTO HCIBITaHHA. YacTHYHAs 3achllka TPYOONIPOBOJA IPOU3BOIUTCSA ML
NPEIOTBPALLCHHs TIepeMELleHNs TpyO Mo/ BO3JEHCTBUEM NaBJICHHS! BO BPEMs NPEABAPUTENBHOIO
TU/IPABINYECKOTO HCTIBITAHMUSL.

YacTruHas 3achIKa TPAHIICH IPOM3BOJUTCS B CIEAYIONIEM MOPSIKE: MPEIBAPUTEILHO TIPO-
BOJMTCS MOAOMBKA Ta3yX M YaCTHYHAs 3achllKa TPYyO rPYHTOM, HE COAEPIKAIIEro BKIIOUSHHH pa3-
MEpoM CBbIIIE ¥4 auamerpa TpyO Ha BbicoTy 0,2 M Haj BepXoM TpyObl. Bo BpeMst 3aChIKM MPOU3-
BOJUTCSI PaBHOMEPHOE IOCJIOWHOE YIUIOTHEHHE IPyHTa ¢ 00CUX CTOPOH TPYOBI JO HPOCKTHOM
IUIOTHOCTH. [IPUSAMKH ¥ CTBIK JOJDKHBI OBITH OTKPBITHI:

Pucynoxk 6.13 [Tops 10K 3aChIKU TpaHILIEH.

OKoHuYaTenbHasi 3achIIKa TPAHIICH MPOM3BOAUTCS TOCIE MPEIBAPHTEILHOTO HCIBITAHUS
TpyOomnpoBoaa. IIpeaBapuTenbHO MPUCHITAIOTCS NPUSAMKH U CTBIKU C TLIATEJIbHBIM YIULIOTHEHHEM
IpyHTA.

Jlns oOpatHO# 3achIKH TPyOOIPOBOAa, Kak MPaBHIIO, HCIIONB3YETCsl paHee pa3paboTaHHbIH
TPYHT, OCBOOOX/IEHHBIN OT KPYIHBIX KaMHEH 1 BaJyHOB. B 30Hax mepecedeHunsi ¢ aBTOMOOHMIBHBI-
MH M XKEJIE3HBIMU JOPOTaMU WIIH JPYTUMH 00BbEKTaMH TPAHCIOPTHOW HH(PPACTPYKTYPHI, BO H30e-
JKaHHE TTPOCAIKU JTOPOXKHOTO MOJIOTHA MO HArPy3KOH TpaHCHOPTa, Leaecoo0pa3HO MpeaycMaTpu-
BaTh 00PATHYIO 3aCHINKY TPyOOIPOBOAOB ECKOM C HOCIEYIOIUM YIIOTHEHHUEM.

6.2 Jlpyrue BUbI YKJIAAKH TPYOONPOBO10B

6.2.1  Iosepxnocmuas yknaoka mpyo
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INoBepxHOCTHAs yKJIaAKa TPyO Npeanonaraet onpeseneHue:

- CHCTEMBI IIOJJICPIKKY;

- KOMIICHCAIIIX TEMIIePaTyPHBIX PACIIUPEHHUiT (yIINHEHNU);

- YKpeIUICHHs JJIEMEHTOB, TIOJIBEP;KCHHBIX BIUSHHIO OCEBOT0 THPABIMYECKOTO JAaBICHUS.
Onopsl

- oJHa Ha TpyOy;

- OTIOPBI PACIIONIATAIOTCS 33 KAKABIM pacTpyOoM (cM. puc. 6.14);

- nocrelnb yao00Ho# Gopmsl (00 = 120° — xopolast Mepa IpeJOCTOPOKHOCTH);

- (UKCUPYIOMUHA XOMYT C PE3HHOBBIM IIOKPHITHEM.

Tpyba

PUKCUpYOLWMA
XOMYT

PesuHopas
Mpoknapka

BerorHHas onopa

Pucynok 6.14  Kpemenue tpyOompoBoa K OIOpaM.

TemneparypHoe pacmmpenue (yAIuHEHHE).
IpeumymectBo Tpy6 YLD siBisiercss TO, 9TO OHH He TPeOYIOT YCTAHOBKH CHEL[HAJIBHBIX

KOMIICHCATOPOB.

(DI/IKCI/IpoBaHHLIe TOYKH: KaXIbII XOMYT JAOJIKECH OBITH JAOCTAaTOYHO 3aTSAHYT, YTOOBI C(i)OpMI/I-

poBaTh (GUKCHPOBAHHYIO TOUKY (HCIIONb3YHTEe XOMYThl COOTBETCTBEHHOH IITUPHHEI).

Komnencarus pacuripenuit (yaauHeHHs) TOKa3aHa Ha pUcyHKe 6.15: CThIKOBBIE COeTUHEHHS

MEX]Ly OIIOpaMH BBICTYIAIOT B POJIM KOMIIEHCATOPOB, IIOIJIOMIAs yBEJINYESHHs JUIMHBI TPYOBI (B J10-
IMYCTUMBIX TIpeJienax).

XOMYTbI

(PuKCpOBaHHbIE TOHKK)

CoeaHeHus

(KomneHcauma yanuHeHnin)

Pucynok 6.15 KommeHcanys pacipeHuii.
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Ykpensenue
JIro0oii »rieMeHT, TTO/IBEPXKESHHBIH BIMSHUIO OCEBOTO THAPABIMYECKOrO JaBIeHUs (IIOBOPOTEHI,

TPONHUKH, TIEPEXOIBI), TOJLKCH OBITH CTAOMIM3UPOBAH TIPU OMOIIH YKPEIUTENBHOTO OII0KA.

VI3MeHeHHs HampaBJIeHHUs C IOBOPOTAMH OOJIBLIOrO PaIiyca MOI'YT OBITh OCYILECTBICHBI IPH
MOMOILH ITPOCTOr0 U3ruba coefnHeHui (B OnpeneeHHbIX mpesenax). B atom cinydyae ocoboe BHH-
MaHHe CIICIyeT YACTHTh IPOMEKYTOUHBIM YKPEIUICHHSIM UCIIONIb3YEMBIX TPYO, KOMIICHCHUPYSI CHIIBI
THAPABINYECKOTO OCEBOTO JAABJICHHUS B TOUKAX M3rH0a COCTHHEHHMIT.

PekoMeHyeTcs Takke BBECTH HEKOTOPbIH KOI(PQUIMEHT 0€30MacHOCTH MPU OINpPEeIeICHHN
pa3MepoB omop (IPOMEKYTOUHBIX OIIOP U XOMYTOB), B LIEISIX KOMIICHCALMHI THAPABINICCKUX CIII,
BO3HHUKAIOIIMX M3-32 JIF000ro cMeleHus Tpyo (cM. puc. 6.16).

‘_-__*.
dF
T
do
dF
Pucynok 6.16 I'mppaBinueckue cuiibl, BOSHUKAIONIHE IIPU CMEILEHUH TPYO.

6.2.2 becmpanweiinas npokiaoka mpyoonpoeooos

T'opusonTanbHo HampaBnenHoe Oypenue (I'HB) — TexHonorus, He Tpebyromas npokiapiBa-
HUS TPaHIIEeH, 1 oOecreurBaronias albTepHATUBHYIO MPOKIaAKy TpybonpoBonoB. OHa MMeeT mpe-
UMYLIECTBA Mepe]l TPaJUIIHOHHBIM METOJJOM OTKPBITOH pa3paboTKu.

T'HB MoxeT ocymecTBIATBCS ¢ HEOOJNBIIMMHU IOBPESKICHHSAMH NOBEPXHOCTH T'PYHTa, ac-
(anbTa, JOPOXKHOTO MOKPHITUS M T.II., TPeOYeT MEHbIIE Pabovero NpoCcTPaHCTBA, OCYILIECTBISETCS
ropaso OblcTpee, UeM TpaJULHOHHBIH METOJ NpOoKIagKyu TpyObonpoBonoB. Hapsiay ¢ onepatuBHo-
CTBIO M SKOHOMHYHOCTBIO TEXHOJIOTHU OECTPaHIICHHON TPOKIAIKH TpyOOIPOBOIOB (B TOM YHCIIE U
I'HB) oTnuyaroTcst BBICOKMM Ka4eCTBOM M BO3MOXKHOCTBIO BBINIOJIHEHHUsI pabOT B MecTax, Tie Tpa-
JMLUOHHBIE METO/bl HE NPUMEHUMBI. HeManoBaxXHBIM (aKTOPOM OCTAETCS U HKOJIIOTHYECKast CTO-
POHa IPUMEHEHHs TOJOOHBIX TEXHOJIOTHH.

TIpoknanka tpybomposonos u3 Tpyo BUILI ¢ momousto Texnonoruu 'HB moxer npume-
HSATBCS KaK JJIs HOBBIX, TaK M JUIsl 3aMEHBI CYILECTBYIOLIMX TPYOOIPOBOIOB.

JlaHHas TEXHOJIOTHUSI CTAHOBUTCSI BCe Ooliee u OoJiee pacipoOCTPAaHEHHOH U, BO3MOYXKHO, OJTHOM
U3 caMbIX OBICTPOPACTYIIMX TEXHOJOTWH OecTpaHIIEHHON NMpOKIaaKu TPyOOIPOBOJOB Ha CEro-
JHSAIIHUAN IeHb.

TexHonorus npokaaaku

I'Hb — Texnonorus GecTpaHIIEHHONH NPOKIAAKH TPyOOIPOBOAOB, NpEACTaBIsIOmas coOoi
CBEpJICHHE HEOOIBIIOro HAIPaBIAIONIEr0 OTBEPCTUS C UCHOIb30BAHHEM TEXHOIOIUH CIEKCHHS U
YIpPaBIICHUs CBEPJIOM C TIOBEPXHOCTH.

CyIHOCT, METOJa COCTOMT B MCIOJb30BAHMU CIIELUATIbHBIX OypOBBIX CTaHKOB (Oypos,
LITAHT), KOTOPBIE OCYIIECTBISIIOT Mpe/iBapuTebHoe (MMIOTHOE) OypeHHe Mo 3apaHee pacCUMTaH-
HOH TPaeKTOPHUHM C MOCNIENYIOUMM PacINPEHUEM CKBA)XHHBI U IPOTACKUBAHHEM B 00pa30BaBILYIO-
sl HOJIOCTh TPYyOOIPOBOIOB.
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TIpu HEOOXOAMMOCTH W3MEHEHHE HANpaBJICHUs] OypEeHHUs TOCTHraeTcsi C MOMOIIBIO Ompe/ie-
JICHHOW KOHCTPYKIIMU OYPOBOH T'OJIOBKH.

Hanpasnsromast CkBa)KMHa pacrioylaraeTcsi OT MOBEPXHOCTH 3eMJIM 1o yrioMm 8- 20° u, mo-
CTUTHYB HEOOXOIUMO# TITyOHHBI, IEPEXOUT B TOPU3OHTANIBHOE MoJIokKeHHe. OObIYHO PHUMEHSIET-
Csl CBEpJICHHE CKBA)XUH C IIOCTEICHHBIM M3THOAHUEM WM IOYTH NPSIMBIM BBIPaBHHBAHHUEM, YTOOBI
CBECTH K HYJIO TPEHHE U HE JOIMYCKaTh BBIXO/A 3a MPEAEIIBI AOMYCTUMOTO NPOruda CoeanHEeHHs U
JIOTTYCTHUMOTO PaJiiyca KPUBU3HBI TPYOBl. DTO yMEHBIIAET BO3MOXKHOCTh «IIOJIBELIMBAHUS» TPYOO-

TIpOBO/Ja UK €ro NOBPEIKACHU .

Pucynok 6.17 Tlpoknaaka TpyOOIpoBOia METOAOM FOPU30HTAIBHO HAMIPABIECHHOTO Oype-
HUSL.

IIpoknaaka Tpy6onpoBooB no texHonoruu ['HB (cm. puc. 6.17) ocyuectiusieTcs: B Tpu 3Ta-
na:

1) GypeHune MUIOTHOM CKBa)KHHBI HA 33/1aHHOM POSKTOM TPACKTOPHUH;

2) mocie10BaTeNbHOE PACIINPEHNUE CKBAYKHUHBL;

3) npoTsruBaHue TpyOOIpoBoa.

Pucynox 6.18 Bypenune nuioTHON CKBa)KHUHBI.

Bypenue nunoTHo# ckBaxxuHbI (cM. puc. 6.18) — 0co00 OTBETCTBEHHBIH Tan paboT B Oec-
TpaHLIEHHON MPOKIIaJKe METOOM rOpPU30HTANILHO HampasieHHoro Oypenus (I'HB) cetei, ot xoTo-
pOro BO MHOTOM 3aBUCHUT KOHEUHbIH pe3ynbTaT. OHO OCYLIECTBIISAETCS MIPU TIOMOIIU TTOPOA0PA3PY-
IIAIOIIEr0 MHCTPYMEHTa — OypOBOH T'OJIOBKH CO CKOCOM B IE€PEeIHEH 4acTH U BCTPOSHHBIM Iepe-
JIATYMKOM CHT'HAJIa MECTOHAX0XKAEHUS OypOBOI FOJIOBKH.

BypoBas ronoBka coeinHeHa, IOCPEICTBOM IOJIOr0 KOpITyca, ¢ TMOKOM MPUBOIHON IITAHTO,
YTO MO3BOJIAET YNPABIATH MPOLECCOM CTPOUTENILCTBA MUJIOTHON CKBAXKUHBI U OOXOAUTD BBISBIICH-
HbIE MPEIIATCTBHSA B TI000M HAIpPaBICHHUY B IpeeliaX eCTECTBEHHOIO W3ruba IpOTATUBacMOil pa-
6oueil HUTU. BypoBas ronoBka MMeeT OTBEpPCTHUs A NMOAAYH CIEIHAIbHOTO OYpOBOTO pacTBOpa,
KOTOPBIN 3aKa4MBACTCSl B CKBXKMHY M 00pa3yeT CYCIEH3HUIO C pa3MenbYeHHOI nopoaoi. Byposoii
pacTBOp YMEHBIIACT TPEHUE Ha OYpOBOi TOIOBKE U IITAHTE, IIPEIOXPAHACT CKBAXXUHY OT 00BAJIOB,
OXJIAXKIaeT MOPOJOPa3PyINAIOIIUA HHCTPYMEHT, Pa3pyIIaeT MOpogy M OTYHMIIAET CKBAXKUHY OT €€
00JIOMKOB, BBIHOCS UX Ha MOBEPXHOCTb. KOHTPOJIb 32 MECTOM HaxoIeHUst OypOBO T'OJIOBKH OCY-
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LIECTBIISIETCS C MOMOLIBIO IPUEMHOTO YCTPOWCTBA JIOKATOPa, KOTOPBII MPHHUMAET U 00padaTeiBaeT
CHUTHAJIBI BCTPOSHHOT'O B KOPITYC OYpOBOI I'OJIOBKH NEepeaaTyHKa.

Ha wmonutope mnokatopa oToOpakaeTcsi BU3yaJbHas HH(OpPMAaLUs O MECTOIOJIOKECHHH,
YKJIOHE, a3uMyTe OypoBoii roioBku. Takxke 9Ta HHGOpMaIus oToOpaXkaeTcst Ha AUCIUIee orepaTopa
OypoBO#l YCTaHOBKU. DTH JaHHBIE SBIISIOTCS ONPEAESIISIOLIMMHU AJI1 KOHTPOJISI COOTBETCTBUSI TPACK-
TOPUH CTpOsILIerocsi TpyOOIPOBO/a MPOSKTHOH M MUHHMH3UPYIOT PUCK H3JIoMa pabodeil HUTH.
[Ipyn oTkioHEeHNH OYpOBOH TOJOBKHM OT NMPOEKTHON TPAeKTOPHUH ONEpPaTOp OCTAHABIUBACT Bpalle-
HHE OypOBBIX LITAHT U YCTAHABIMBAET CKOC OYpOBOH IOJIOBKH B HY>KHOM IOJIOXKEHHH. 3aTeM 0Cy-
LIECTBIISIETCS 3aJaBIMBaHKE OYPOBBIX LITAHT, yCTAHABIMBACTCS CKOC OypOBOI TOJIOBKH B HYXHOM
THOJIOXKEHUH C LIEJIbI0 KOPPEKLMU TPAaeKTOpUU OypeHust. CTpOUTENbCTBO MUIOTHOH CKBAXKUHBI 3a-
BEpIIACTCS BBIXOJIOM OypOBOI rOJOBKH B 33IaHHOM IIPOEKTOM TOYKE.

Pucynok 6.19 Pacimpenne ckBaxuHbI.

Pacimnpenne ckBaxuHbI (CM. puc. 6.19) ocyIIecTBISIOTCS MOCIIE 3aBEPILICHHUS TUIIOTHOTO OY-
penust. [Ipu 3ToM GypoBasi roJI0BKa OTCOSAUHSACTCS OT OyPOBBIX IITAHT U BMECTO HEE MPHUCOCHHSI-
eTCSl pPUMMEP — PaCIIUPHUTEIb 00paTHOro NelcTBUs. [IpHIoKeHHEeM TATOBOTO YCHIIHS C OJTHOBpE-
MEHHBIM BpalIEHHEM PUMMEp NpPOTATMBACTCS 4Yepe3 CTBOP CKBAXKUHBI B HAIpPABICHUH OypOBOM
YCTaHOBKH, PacUIMpsis MAJIOTHYIO CKBKUHY JI0 HEOOXOIMMOTO [UIsl IPOTAaCKUBaHHs TPYOOIPOBOIa
nuametpa (cm. puc. 6.20). st obecrnieueHust GECPEnsITCTBEHHOrO MPOTITUBAHUST TPYOOIPOBOIA
Yyepe3 pacIlUPeHHYI0 CKBOKHHY €€ JuaMeTp NobkeH Ha 25-30% mpeBblliaTh uamerp TpyOorpo-
BOJA.

MPUCIIOCOONCHHE ISl TIPOTATUBAHUS

Pucynoxk 6.20 [porsiruBanue TpyoOOIPOBO/IA.

Ha nporuBonosnoxHoi oT OypoBOil yCTAHOBKH CTOPOHE CKBa)KMHBI pacroyiaraercs rotopas
miets Tpybonposona. K mepennemy konmy et (pactpyOy mepBoil TpyObl) KPEIHTCS IPHCIIO-
cobuieHne AJst mpoTsiruBanust TpyO (puc. 6.21) ¢ BOCIPUHUMAIOIIUM TATOBOE YCHIIHE BEPTIIOIOM H
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pumMMepoM. Bepriror Bpamiaercs ¢ OypoBOil HUTBIO U PUMMEPOM, U B TO K€ BpPeMs He IepenaeTr
BpalllaTesIbHOEe JBIDKEHHE Ha TpyOompoBoa. TakuM oOpa3oM, OypoBas ycTaHOBKa 3aTSIMBAeT B
CKBa)KHHY IUIETh IIPOTATHBAEMOr0 TpyOOIIPOBO/a IO IPOESKTHOH TPaeKTOPHHL.

Pucynok 6.21  IlpucnocoGnenue amis npots- Pucynok 6.22  ITokpeiTHe TpyO HOIM3THIIE-
rUBaHUA TPYO. HOBBIM PYKaBOM.

Texuomnoruss 'HB yHuKambHA TeM, YTO OHAa MO3BOJISET H3MEHSATH, NMPU HEOOXOJUMOCTH,
HaMpaBiCHUE MPOKIAAKM, Orndas Ha CBOEM IYTH pa3lIUyHbIC MPEMSTCTBHs (ICHCTBYIOIINE WM
OpOILICHHbIE TT03¢MHbIe KOMMYHHKAIIUH HIIH JIPYTHE COOPYIKCHHUS).

Ecnu nouBa uiu OypoBOit pacTBOpP MOT'YT BBI3BAaTh KOPPO3HIO TPYO, TO TpeOyeTCs UX 3aIluTa.
HanesxHo# 3ammroii B 3TOM ciy4ae sIBISIETCS MOKPBITHE TPYOOIPOBO/A MOJIUITUICHOBBIM PYKaBOM
(cMm. puc. 6.22).

TTonu3THICHOBBIH pyKaB KPEMUTCs MONEPEYHBIMU HAXJIECTaMU JIMIIKO JICHTBI C PacCTOSHHU-
eM Mexay coboit okono 60 cm. UToObl 00e30macuTh MOMUITHICH B MECTaX COCAMHEHUiA, Ha o0a
KOHIIa COSAMHEHHs TPYO IUIOTHO HAMATHIBACTCS TUIACTHKOBAs COSTMHHUTEIIbHAS JICHTA.

Ipokianka Tpy® 0OBIYHO HAYMHACTCS OT IUIOLIAJKH, II€ IPUTOTOBICHA KOHCTPYKLUSI, HEHO-
CPEICTBEHHO rpaHUYalllas ¢ MECTOM BXOJa AJIsl IPOTATMBaeMbIX TpyO (cM. puc. 6.23). DTo mo3Bo-
JSIET HEMEJUICHHO TIOMECTHTh TPYOy B CKOJIB3KHH CMa3bIBaroLIuii pacTBOp st Oypenus 0e3 mpo-
TaCKUBaHHs TPYOBI 10 3eMJIE, YTO MOTJIO Obl HOBPEIHUTH HOJHITUICHOBBIN PyKaB.

BypoBoii pactBop

BonemmucerBo ycraHoBok 'HB paboraer ¢ OypoBsiM pacTBopoM. B kauectBe OypoBoro pac-
TBOpa MPUMEHSETCS BO/IA, PACTBOPHI OCHTOHUTA WIIM MMOJMMEPOB. B OOJBIIMHCTBE Ciiy4aes Oypo-
BOil PacTBOp MpE/CTABIsIET COOOW CYCIEH3UIO M3 BOJBI M OCHTOHMTA (BHICOKOKa4eCTBEHHOH IIIN-
HBI), @ TAK)KE, B CIIy4ae HEOOXOIMMOCTH, HATYpPaIbHBIX MPUCAIOK, YIYULIAIONMX TEXHOIOIHIECKHE
CBOMCTBA.

PacripocTpaHeHHbIN cocTaB OEHTOHNTA, KOTOPBI MOXKHO MPHBECTH B KAYE€CTBE MPUMEpa, Ta-
KOB:

SiO; okomo  57%

Al,O3 oxoimo 21%

Fe O3 oxomo 5%

TiO, okxomo 1%

K;O okomo 1%

Na,O oxomo 3%

CaO oxomo 4%

H,O okxomo 8%

VenbHBIl Bec CyXoro OEHTOHHTA COCTaBiseT OKoio 2,3 kr/i. 3nayenue PH 6-nporeHTHO#
CYCIICH3UH JISKUT MEeXKAY 8-9.

Hinke niepedrciieHbl MPUHIMIHAIBHO BaKHbIE PYHKIMH OYpPOBOrO pacTBoOpa, HCIOIb3yeMOro
npu 'Hb:
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- cMa3Ka oOpasyroleiicss CKBaXKHHBI [UI1 YMEHBIICHUS. TPEHUS. MeX1y OypoBOil rOJOBKOH U
CTEHKOH CKBa)KUHBI;

- YKpeIUIeHHE CKBaXXUHBI, 0COOCHHO B PBIXJION HIIM MATKOM II0YBE 3a CUET CO3IaHus HHUIbTpa
C HU3KOH BOJONPOHUIAEMOCTBIO U HOJOKUTEIBHOTO I'HAPABINYECKOrO AaBICHUs HA CTEHKH CKBa-
MKUHBI, IPEAOTBpalleHHe 00BaIOB;

- IIpefoTBpaleHue 00pa30BaHuUs IUIACTOBBIX KUAKOCTEH (HampHMep, TPYHTOBBIX BOM) U IIO-
MaJaHus UX B CKBAKKHY;

- yJaneHue 0TX0J0B OypeHus;

- YBIIOXKHEHHE PEXyIIeil TOIOBKH BO BpeMsl OypeHHs;

- OXJIQKACHUE NHCTPYMCHTA U1 CBEPJICHUS CKBaXXHH.

Pucynok 6.23 Bxonnoe otBepctre juist 'HB n nmpkysiiuoHHbIi Hacoc 171s1 0ypoBOro
pacTBopa.

Jls THB BeIOOp cMecu OypoBOTro pacTBopa U JIaBJICHHS MOAa4YM B 3HAYUTEILHOM CTETICHN 3a-
BHCST OT THIIA TOYBBL. [104BEI MOTYT OBITH ONIpEIENICHBI KaK KPYITHO KOMKOBaTas (IIECOK U IpaBuil)
u Menko3eM (TJIMHA, WII/MENIKO3eM U ciaHel). B obuiem ciiydae, ajis KpymHO KOMKOBATOW ITOYBBI
UCTIONB3YyeTCsl OBHTOHUT, a JUIsl MEJIKO3eMa — PEKOMEHIYIOTCS IIOJIMMEPHI (BO3MOXKHO J100aBIeHHbIS
K OCHTOHUTOBOIT OCHOBE). B 3aBHCHMOCTH OT 0OCOOCHHOCTEH KOHKPETHOTO NPOEKTa TpeOyeMble Xa-
PaKTepUCTUKH OypOBOTO pacTBOpa MOTYT OBITh H3MEHEHBI 33 CYET KOPPEKTHPOBKH €TI0 COCTaBa.

TouHbIH KOHTPOJIb TEXHOJOTHYECKUX MapaMeTpoB OYPOBOr0 PacTBOPA, TAKUX KAK BS3KOCTb,
HACBIIEHHOCTh OYpOBOI MEI0UbI0, UMEET OO0JIbIIOE 3HAUCHUE Ha KaXKOM 3Tare padoThl.

BypoBoit pacTBop HpHUroTaBIMBAETCS B CHELHANBHBIX CMECHTENBHBIX ycTpoiicTBax. Ilocty-
MAKOLIMI N3 CKBAKUHBI OTPa0OTaHHBII OYPOBOI pacTBOP MPOXOJUT OYHCTKY OT OYpOBOI MeIoYH B
(UIBTPOBANILHBIX YCTAHOBKAX. 3aT€M B HEro 10 Mepe HeoOXOIMMOCTH No0OaBisieTcs OEHTOHMT, U
pacTBOp CHOBA HCIIONIb3YeTCs B Ipolecce OypeHus, 4To o0pasyeT 3aMKHYTHII [IUKJL.

TIpouecc ounctku OypoBOro pacTBopa COCTOMT, KaK MPaBHIIO, B IPOXOXKIAECHUH MM IOCIIEN0-
BaTeNIbHBIX CTyNeHel GpuiIbTpaluy U OTAeNeHHs pa3IuuHbIX (pakiuit 6ypoBoil Menoun. PuabTpo-
BaJIbHAsl YCTAaHOBKA MOXKET COCTOSITh, HAIPUMEP, U3 BUOPOCHTA, OTHenuTeNei necka 1 mia. Hackl-
LIEHHOCTh OypOBOrO pacTBopa OypoBOi Menoublo He JoypkHa mpesbiuath 30%. Toabko B 3TOM
cilyqae MOXKET OBbITb TapaHTUPOBAHO OTCYTCTBHE UPE3MEPHOH ceAMMeHTaluH (LEHTPOOEKHOro
OCQXK/ICHUS) TIPU U3BJICUCHUH PACTBOPA U3 CKBAXKUHBL.

Ilo 3aBepiienun OypoBbIX paboT ocTaBlIniics OypOBOi PacTBOP MOXKET OBITh MCIIOJIb30BAH HA
JIpyTUX 00BEKTaX TOPH30HTAIBHOTO OypeHHs. B pexomenmyeMbIx npenenax oTpaboTaHHBINH Oypo-
BOM PacTBOpP MOXKET OBITh UCIIONB30BAH TAKXKE Ha CEIbCKOXO3SHCTBEHHBIX IUIOMAISX JUIS YoIydllle-
HUS CTPYKTYpBI TI0YB (Harpumep, nec4anbix). OH MOXKET M NMPOCTO OTIPABIATHCS HAa CBAJKH, Xpa-
HUJIMILA.
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Mertos ycranoBku juis 'HB

IIpoxnanka Tpy6 ¢ momonipto Texuonorun I'HB Bkirouaer B ce0st coxpaHeHHE B HE3aKyIIO-
PEHHOM COCTOSIHUM TIPOXOJia CKBOKHHBI, 4epe3 KOTOPYIO HACKOJIBKO BO3MOXHO OBICTPO HPOTATH-
BalOTCS TPYOBI.

Becrpanmieiinas npokiaaka Tpyoonposonos MerogoMm ['HB BeimonHsieTcs: qBymMst MeToamMu:

2) KaprpumkHsiii Mmetos (cM. puc. 6.24).

KaprpupkHbIit METO BKJIIOUAET B ce0sl MOCIIeI0BATEIbHOE COSAMHEHNE TPYO BO BpeMs Ipo-
KJIAJIKU U TIPEIIOYTHTEIICH, KOT 1A PSMON MIIM M30THYTHIH y4acTOK TPyOOIpOBOIa OTpaHHYCHBL.
JlaHHBIH METOJ IPOKIJIAIKU TPeOYeT 3HAUUTEIbHO MEHBIIIE MECTA JUIS IPSMBIX y4aCTKOB TPY0O-
HpoBOJIa, YeM cOOPOYHBIH MeTO/] (METO/] TMHEHHONW KOHCTPYKIIHH).

Pucynok 6.24 KapTpumkHelit MeTos yKiIaaku Tpyo.

2) Merton nuHEHHOM KOHCTPYKIUHK (CM. puc. 6.25).

JlaHHBIIT METOX IpeCTaBIIsAET COOO0 MPOTATMBAHUE Yepe3 HAMPABIISIOUIYIO CKBAKUHY YKe
COCZIMHEHHOTO TpyOomnpoBoa. IIpu nconbp30BaHUN JaHHOTO METO/la HEOOXOAUMO PacIIoNararh
JTIOCTATOYHO OOJIBIINM MTPOCTPAHCTBOM, KOTOPOE TTO3BOJIMIIO OBl CHaYasla PacioioKUTh TPYObI HaT
3emuieil (B OCHOBHOM Ha poJuiepax) B HEMOCPEACTBEHHON OJIM30CTH OT HAIPABIISIONICH CKBaYKHHBL.

Pucynok 6.25 Meron nTuHEHHON KOHCTPYKIIMH.
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PexomMentyemble THIbI COEANHEHUHA

Just npoxinanku Tpy6 u3 BULLT meronom 'HB HeoOxoaumo Hcnonb30BaTh rTHOKKUE COeAUHE-
Hust RJ u RIS, Ot coenunenns obGecrednBarOT XOpoIIee pacHpesiesieHne 0CeBOM Harpy3KH WIIH
TSHYLIEro YCHIUsI BOKPYT pacTpy0a u cTBosIa TPYObl U B COCTOSIHMUM BBIAEPKUBATH OOJIBIIOE TATO-
BO€ YCHJIME, YeM JpYyrue BUAbI COeMHEHUH TpyO. OHH Tak jke MMEIOT CBOOOIHOE JOIyCTUMOE OT-
KJIOHEHHE COCAMHEHHS C OJJHOBPEMEHHBIM OIPaHMYEHUEM COSITMHEHUs U OBICTPO M JIerko cobupa-
I0TCS JUISl KApTPUDKHOTO METO/Ia YCTAaHOBKH, KOT/Ia M30THYTHIH MITH NPSIMOH Y4acTOK TpyOOIpoBo-
J1a OrpaHUYEHbI.

Pamnyc oTknonenus
TloxroroBneHHasi CTpOUTENbHAS IUIOMIAAKA M Tpacca Juisi OypeHUs JOJKHBI ObITh CIIPOEKTH-

pOBaHBI Tak, 4TOOBI JoImycTHMOE OTKIOHeHHe TpyO m3 BUILI, ykazaHHOe mpou3BoaWTENEM, NIPH
MOHTa)e TPyO He MPEeBHIIIaT0 MaKCHMaIbHOTO (Tabi. 6.9).

OOBIYHO TUIOTHOE FOPH3OHTAIBLHOE CBEPJICHHE IPOXOJa CKBAXWHBI XOPOILO OIPaHUYHBACT
0OKOBOE BIKEHUE TPYO U COeAMHEHHUIT. B oTinuue oT cBapHBIX TPYOOIIPOBOJIOB 3aMKOBBIE COC/IH-
uvenus Tpy6 u3z BULUT manst THB — moaswkuel. [Ipu npaBuiibHO BBIOpaHHOM paanyce U3ruda cKBa-
xkuHbl Juis TpyO m3 BUII, Omaronmapsi msrubaronieMy MOMEHTY, INPHKIIaJbIBacMasi TSAHYIIAs
Harpyska co3JaeT MUHUMaJbHOE (WK BOOOIIE HE CO3/1aeT) JOMOIHUTENBHOE PACTSDKEHUE ISl CTe-
HOK Tpy6 n3 BULIT.

Pexomennyercs aenath pagiyc NOBOPOTa MOCPEACTBOM HECKOJIBKUX BBITSTUBAHUH BIOJIb OCH
C TeM, 4TOOBl HE JOIMYCTUTh BO3MOXKHOCTH YPE3MEPHOrO MPOruda COCAMHEHMS M HPEBBIIICHUS
MaKCUMAJIHOH CHJIbI HATSDKEHUSL.

Tsrosoe ycunme
Ha ceroansiunmii nenp ycraHoBkd aist [HB ciocoOHBI Ipon3BOIUTE GONBIIOE TATOBOE YCH-

JIMe, KOTOPOE JOJDKEH BBIIEP)KUBATh TPYOOIPOBOJ NPH MPOTATHMBAHUHM. MaKCHMalIbHOE TATOBOE
ycuire mpuBeaeHo B Tabmuie 6.9.

Tabmmma 6.9  MakcuMallbHOE TSATOBOE YCHIIHE IJIS TPOTSIKKH TPYO.

Jonyctumslii yron | Makcumanb- | MHUHHMAIBHO Oy CTHMBIN
DN, mm Tun coeu- OTKJIOHEHUS B CO- HOE TATr0BOE pannyc 3aKpyrieHus Tpy-
HeHuA eMHeHuH, ° ycuiue, kH 6omnpoBona, M

80 RJ 5 70 69

100 RJ 5 87 69

125 RJ 5 100 69

150 RJ 5 136 69

200 RJ 4 201 86

250 RJ 4 270 86

300 RJ 4 340 86

350 RJ 3 430 115

400 RJ 3 510 115

500 RJ 3 670 115

600 RJS 2 1200 172

700 RJS 1,5 1400 230

800 RJS 1,5 1460 230

900 RIS 1,5 1530 230
1000 RIS 1,5 1650 230

3axoueHne

VYcenemnpie mpoknaaku Tpyod ¢ nomorisko texnonoruu ['HB moaTeepannu npruemiaeMocth
3aMKOBBIX COCJMHEHHUH JUISl 3THX LIENICH.
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IIpeumyiiecTBa MCMONB30BaHUS 3aMKOBOTO coenuHeHus TpyO w3 BULIT mist ycraHOBKH
metonoM ['HB Bkitouaror B ceds:

1. Beicokue TeMIbl MPOU3BOACTBA PaboT (OBICTpas, Jerkas cOopka KOHCTPYKIHH; 3HAUH-
TENBHOE CHIDKEHHE 00hEMOB 3eMIISIHBIX paboT).

2. BO3MOXXHOCTh MPOKIAJKH «KApTPHIPKHBIM» METOJOM IPU OTPAaHUYCHHOM, U30THYTOM
WM IPSIMOM ydyacTKe TpyOOnpoBoa.

3. OTCyTCTBHE OCTaTOYHOTO M3rMOAIOIIEro HANpPsDKEHHs B TpyOe IMocje NpOTSATHBaHUS,
KOTOPOE MOXKET OTPULIATENIbHO CKa3aThCs HAa KCILTyaTallHOHHBIX Ka4eCTBaX TPyOOIpoBoa.

4. BO3MOXXHOCTb BBIIIOJHEHHUS PadOT B CIOKHBIX T'HAPOTEOIOTHUECKUX YCIOBUSX.

5. B03MOXHOCTB BBINOJIHEHUSI pabOT 0€3 OCTAaHOBKM JBHIKEHHMS, COXPaHsS JOPOXKHOE T10-
KpbITHE U JIAaHAA(T.

6. TouHOCTH BBITIOJIHEHHUS PaboT.

7. CyliecTBEHHOE COKpAIlIeHHE MPUBIICKAeMOM JIJIsl IPOU3BOJICTBA PA0OT TEXHUKH U pado-
4el CHIIBIL.

8. 3HauuTeNbHAS MPOYHOCTH MaTepuaia Py NPOTATUBAHUM TPYO, HECMOTPSI HA BHEIIHIOIO
MOCTOSIHHO JACHCTBYIOIILYIO M IIEPEMEHHYIO CTATHYECKYIO Harpy3Ky.

9. bonbwioii 1omycTUMBII yron crubaHust CoeqJMHEHHH TpyO.

6.2.3  Ilpoknadka mpy6 uepes myuHenu

IMpoxnanka TpyOOIPOBOIOB Yepe3 TYHHENIHN BKIIOYAET B CEOSL:

- KOHCTPYKIIHUIO orop (cM. puc. 6.27);

- KOMIIEHCALIUIO TEMIIEPATyPHBIX pacliupenuii (yaauHenus) (cM. puc. 6.28);

- YKpEIUICHHE JIEMEHTOB, MOABEP)KCHHBIX BIMSHUIO OCEBOTO THIPABIMYECKOTO IaBICHHSI.

Tpy6st UHIT" npemocTaBisifoT MpoCTOe pelieHre JaHHOTO BOMPOCa, B 0COOCHHOCTH TOT/Ia,
KOT'/la M3-32 CTECHEHHOCTH YCJIOBUH 3aTPyIHEHO HCIOJIb30BaHUE rabapUTHOr0 cOOPOUHOro 06opy-
JIOBaHUS.

Omnopst

- o/iHa Ha TpyOy;

- OTIOPBI PACHOJIAralOTCs 33 KaXKIBIM PacTpyOooM;

- mocTenb ynooHoit ¢popmsl (o0 = 120° — xopolras Mepa npe10CTOPOKHOCTH);

- (UKCUPYIOIUH XOMYT C PE3MHOBBIM IIOKPEITHEM.

DUKCHPYIOLLMA

PeawHosan

PeauHoBan DUKCHPYFOLLIMA XOMYT

npoknaaka

Pucynoxk 6.27 Kpennenue TpybonpoBoja B TyHHEIE.
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L XOMyTbl J
(duKCMpOBaHHbIE TOMKM)
CoepuHeHust

(KomneHcauus yanuHeHwin)

Pucynok 6.28  KommeHcalys MOJHOTO yUIMHEHUS [IPU MPOKIIaAKe TPYO B TYHHEIE.

JocronncrBom mMarucrpaneit u3 tpy6 UILIT sBisiercs T0, 4TO B IPUMEHEHHU KOMIIEHCATOPOB
HET HEOOXOAUMOCTH.
PuxcupoBaHHbIE TOUKH: KaX/bIi XOMYT JOJKEH OBITh JOCTATOYHO 3aTSHYT, 4YTOOBI COpMU-
PoBaTh GUKCHPOBAHHYIO TOUKY (MCIIONB3YITE XOMYTHl COOTBETCTBYIOIIEH IIMPUHEI).
Komnencanus pacmmpenuit (yUIHHEHHS): CTBIKOBBIE COSJHHEHNUE MEKY OIIOPAMH BEICTY-
al0T B POJIM KOMIIGHCATOPOB, IIOTJIONIAs YBEIUUEHHs JUIMHBI TPYOBI (B OMYCTUMBIX Ipe/ieax).
onopLs

ANS 388 BOKKU

Pucynok 6.29 VYkperuieHne 3armopHoii apMatypbl TpyOOImpoBoa.

JIx060ii 31€MEHT, OABEPKEHHBIH BIUSHHIO OCEBOTI0 T'HAPABIHYECKOr0 AaBIICHUS (TOBOPOTHI,
TPOWHMKH, 0OpaTHBIE KJIAaNaHbl) TODKEH ObITh CTAOMIIM3UPOBAH HPH IIOMOLIN YKPETTUTEbHON CH-
CTEMBI - XOPOLIMM METO/IOM SIBJISICTCS JKECTKas! MPUBapKa K PUKCHPYIOIUM rutacTuHaM (puc. 6.29).

M3MeHeHus HalpaBiIeHUs! ¢ TOBOPOTAMHU OOJIBILIOTO paiiyca MOT'YT OBITh OCYILIECTBIICHBI IIPH
ITOMOIIH TIPOCTOTO U3ruda CoeTUHEHHH (B ONMPEICICHHBIX MPeeax).

B atoM citydae 0co00e BHUMAHUE CIIEAYET YASIUTh IPOMEKYTOYHBIM YKPEILIEHHSIM HUCIIONb-
3yeMBbIX TPYO, KOMIICHCHPYSI CHIIBI THIPABIMYECKOT0 OCEBOTO JaBJICHUS B TOUKAX U3rHOa CoeMHe-
HUH.

PekomeHntyeTcs Takike BBECTH HEKOTOPbIH KO3 puIreHT 6e30MacHOCTH, B LIEJISIX KOMIIEHCa-
LMY THIPABINYECKUX CUJI, BOSHUKAIOIIMX M3-32 JI000T0 cMelIeHus TpyoO.
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6.2.4  Yrnaoxa mpy6 — kpymoii cKioH

Vknaaka marucrpaieit u3 Tpy6 YILIT Ha KPYTHIX CKIOHAX MOXET OBITh OCYIIECTBIICHA ABYMSI
cnocobamiu (cum. puc. 6.30):

- IyTeM MCII0JIb30BaHUs OETOHHOrO OJI0Ka B HaYase YKPEIICHHOTO y4acTKa;

- IIyTeM HCIIOJIB30BAaHUS OETOHHBIX OJIOKOB ISl KaXI0U TPYOBI.

OceBast cuia

3a mpezenamMu HEKOTOPOTO yriia CHIIbI TPEHHUS MEXKIY IPYHTOM U
TpyOOIPOBOZOM CTAaHOBUTCS HEJIOCTATOYHO, YTOOBI yIepKaTh
Ckonbxexme Tpy6omnposoa. [ToaToMy mpozonbHOE cMemneHne TpyOonpoBoaa
O/ ACHCTBUEM CHIIBI TSKECTH HEOOXOMMO MPEAOTBPATUTD TIPU
TIOMOIIM YKPEMHUTEIBHOTO OJI0Ka MM YCHIICHHOTO COCANHEHHS,
100 KOMOUHALKEH U3 THX JIBYX CIIOCOOOB.
—1a IIporue roBopsi, yCTAHOBIIEHO, YTO TPYOOIIPOBO/I HYXKIaeTCs B
P YKpEIIEHUH, €CIT HAaKJIOH IIPEBOCXOIUT:

- 20% 1111 TOBEPXHOCTHBIX TPYOOIPOBOJIOB;
- 25% nst MOA3eMHBIX.

YkperieHue Kax/J0# TpyOsl

DTOT METO/ MOAXOUT ISl TOBEPXHOCTHBIX TPyOOIPOBOIOB.
XomyTsl - YKpenuTenbHbIi OJI0K Mocie KakI0ro pacTpyoa.

- Pactpy0b1 HanpaBiieHbI BBEpX, Tak, 4TOOBI yIUpPATHCS Ha O110-
KH.

- Mexmy 3aaHeil CTeHKOH pacTpy0a U rlIaJKuM KOHIIOM TPYObI
OCTaBJIACTCS PAaCCTOSIHUE B ]0 MM, B IEJIAX KOMIICHCAllUXU TCMIIC-
PaTypHBIX paciMpeHui (YTNHEHHS).

Heynepxusaemsie
COCAKHEHNUA

Pucynoxk 6.30 CnocoOsbl yKIJIaIKi TPYO Ha CKIIOHaX.

6.2.5  Vrnaoxka mpy6 no nepexodam uepes MOCHb.

Ipu nepexose MOCTOB TPyOOIIPOBOZOM CO CTBIKOBBIMH COCIHHEHHSMH HEOOXOIUMO TIPEy-
CMOTpETh:

- CHCTEMBI [OICPKKH;

- KOMIIEHCAIUIO TEMIIEPATyPHOT0 PacIIupeHus TPyOOIpoBoOia U MOCTa;

- YKpEIUICHHE y3JI0B, TOABEPKCHHBIX OCEBOMY THAPABINYECKOMY JaBICHHUIO;

- 3aIIUTY OT 3aMEeP3aHus;

Bo3MosxHBI 1iBa croco6a MpoKIIafKy TPyOOIpoBoga Yepe3 MOCT:

- TpyOOIIPOBOJI, HE 3aBHUCSIIII OT COOPYKCHHUSL;

- TpyOOIPOBOJ, 3aKPEIUICHHBIN Ha COOPYKCHHUH.

IMpu yxiaake TpyO Mo mepexojiaM 4epe3 MOCTbI TPYObl KPEISATCS K KOHCTPYKIMH MOCTa XO-
Myrtamu. [Ipyu 3TOM CTBHIKOBBIE COCAMHEHHUS TPYO WIPAOT POIb KOMIICHCATOPOB YIIMHCHHS, IO-
rJIoMast K3MEHEeHHe JUIMHBI TpyOb!. [Io/HOE yIIMHEHHE B 3aBUCHMOCTH OT aMIUTUTYbl KOMIICHCH-
pyercst Tub0 HMpH MOMOLIN IPOCTOTO PACTPYOHOr0 COCAMHEHHS, €CIIH MOCT JOCTATOYHO KOPOTKHI
M MMEET OJUH MPOJIET, MO0 MPH TIOMOIIM KOMIICHCATOPa COOTBETCTBYIOIIETO Pa3Mepa, eClii KOH-
IIbI MOCTA MOJIBU>KHBI.

DneMeHThI TPyOOIPOBOIa, MOABEPKEHHBIE OCEBOMY I'HAPABINYECKOMY JIaBICHHIO ((DUTHHIH,
3aMopHasi apMarypa), JOJDKHBI ObITh CIEIHAIbHBIM 00pa3oM yKperuieHsl. Omopbl A0KHBI OBITh



@ 000 «JITK «CBOOOAHBIN COKOI» crp. 133 13 148

Pexomennarnuu no ucnons3oBanuto Tpy6 u3z BUILT (pexakuus Ne 5)

JIOCTATOYHOI'O pa3Mepa JUlsl NMPAaBHIBHOTO BBIPAaBHUBAHUS TPYO, JOJDKHBI IPOTHBOCTOSATH OCEBOMY
IHAPABINYECKOMY JaBieHHI0. HeoOxoqumo Taroke yuecTb BO3MOXKHOE CMEILEHHE TpyO, mpemy-
CMOTpPEB HEKOTOPBIH K03 (HUIIHEHT OE30IIaCHOCTH MIPH OIIPEIICHHH Pa3MepOB OIIOP.

[poknanka TpyOONpoBo/ia HA HE3aBUCSIIUX OT COOPYIKEHHsI 0mopax (cM. puc. 6.31).

Kaxxmas oropa mpoYHO COeTUHSETCS ¢ TPYOOIPOBOIOM M HE 3aBUCHT OT JBHKEHHUs MOcTa. B
JIAHHOM CJIy4ae HCIOJIb3YETCs CKOJIBKCHUE HITH KaueHHE 110 POJIMKaM B 3aBUCHMOCTH OT BEJIMYHHBI
yutiHeHust. [Ipi 9TOM CHJIBI CKOJIBXKEHHSI OIOpP JOJDKHBI OBITH COBMECTUMBI C YKPEHHTEIbHBIMU
CUCTEMAMU:

- 0J1Ha oropa Ha TpyOy;

- OTIOPBI PACHOJIAraloTCs 38 KaXKIbIM PacTpyooMm;

- O/IZIEPXKUBAIOIIAS TIOCTENIb;

- (PUKCHPYIOLIHE XOMYTHI;

- PE3MHOBAs 3allKTA.

Tpy0ObI ¢ yCHIeHHBIMHU
coenunenusivu (RJ, RJS)

Pucynok 6.31 Tpy0ornpoBoj, 3aKpEIUICHHbIH HE3aBUCUMO OT COOPY KEHUSL.

Tpy0OonpoBoIbl, MPUKPEIICHHBIC K COOPYKEHHUIO (cM. puc. 6.32).
HMcnonb3yroTes Te e MPUHIMIIBL:

- OfIHa oropa Ha TpyOy;

- OIOPBI PACIIONIATAIOTCS 32 KaXKIBIM PacTpyOooMm;

- MOAJICPKUBAIOIIAS IOCTEIb,;

- (PUKCUPYIOLIHE XOMYTHI;

- PE3UHOBAsI 3AIHTA.

— Tunuuas onapa opaThWA DgHONpOneTHsIA

TPaaHLIMOHHBIA MOCT C
NOSBHIKHLIMK KOHLAMY
L

Pucynok 6.32 Tpy0OorpoBoJ, 3aKpPEIUICHHbIH HAa COOPYKEHHUH.

TpyOomnpoBo yUIMHSAETCS U C)KUMAETCS HE3aBUCUMO OT MocTa. [lonHoe y/uinHeHne KOMIIeH-
CHpYeTCsl KOMIIEHCATOPOM COOTBETCTBYIOILETO pa3Mepa Ha CBOOOIHOM KOHLE TPYOOIpoBoa.
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Bce anemeHTbl, NOABEp)KEHHbIE OCEBOMY T'HAPABINYECKOMY JIaBJICHHIO AOJDKHBI OBITH YKper-
JICHBI ¥ cTa0mn3npoBaHbl. Heo0XoquMo Takxke yuuThIBaTh HEKOTOPBIH K03 GHIUEHT Oe30macHo-
CTH TIPH OTIPEJEIICHUH Pa3MEpOB OIOp, I KOMIICHCAIINH BO3ACHCTBHS THAPABINYECKUX CHII, BO3-
HHKAIOLIEro NP CMELEHHUSX TPYO.

6.2.6  Yrnaoka mpy6 6 kodxcyx

JIiist yKITazky B KOXKYX MCHONB3YROTCS TpyOBI ¢ coenHenueM RJ u RJS.

Ipu ykiaake TpyOOIpoBoa BHYTPU KOKyXa HEOOXOJUMO:

- IEHTPUPOBAHKE U HAMPABJICHUE KAXOT0 3JIEMEHTa B Ipe/ierax KoxXyxa;

- HaJIOXKHOE CKPEIICHHE DIIEMEHTOB ISl IPOTACKUBAHUS UX Y€Pe3 KOKYX.

KoHCTpyKuus HalpaBiIsSIOIKUX U HEHTPUPYIOMIUX TPYOy SJIEMEHTOB (Casla3KH, XOMYTHI) pa3-
pabaTbIBaeTCs B 3aBUCHMOCTH OT IHaMeTpa TpyObl 1 pa3MepoB pacTpyoda.

TIpu 3TOM MPOYHOCTH COCAMHEHHs HE IOJDKHA OBbITh MOBPEKICHA TATOBBIM yCHIHEM (CM.
Tabmuiy 6.10).

Ta6muma 6.10 MakcuMasbHOE TATOBOE YCHIINE
DN MakcumansHoe TsroBoe ycuinue, kH
80 32
100 50
125 78
150 97
200 138
250 191
300 261
350 288
400 376
500 589
600 763
700 800
800 925
900 1096
1000 1255

Iopsanok npoknanky Tpydonposoaa (cM. puc. 6.33)

1. IIpoTsHY T TAHYIIMH TPOC BHYTPH KOXKYXa.

2. IIpuKpenuTh HANPABIISIONIME U ISHTPUPYIOLIME XOMYTHI 33 KaXbIM pacTpyOooM.
3. IIpoTauuths nepByro TpyOy BHYTPb KOXKyXa.

4. ITogcoeanHUTb BTOPYIO TPYOY M 3aKPENUTh COSIUHEHUE.

5. IlpoTammrs BTOpYIO TpyOy B KOXKYX.

6. Ilpomomxath, MoKa mepBasi TpyOa He BBIHIET ¢ APYTrOi CTOPOHBI KOXKYyXa.
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Hanpaensaowme
canasku

Pucynok 6.33  Vkiazgka TpyOonpoBo/a B KOXKYX.

Ilepen nmoacoeanHeHHEM NPOTAHYTOTO Yepe3 KOXKYX TPyOOIpoBoia K OCTaIbHOM CUCTEME OH
JIOJDKEH OBITh MOJBEPTHYT WCIBITAaHHUIO JAABJICHHEM, aHAJIOTMYHOMY HCIBITAaHHSM JIsl OCTAILHOTO
TpyOompoBosa.

6.2.7  Vrnaoka mpy6 6 noouiicHbIX 2pyHmMax

IIpu npoxnaake TpyOONpPOBOIOB B YCIOBHSAX MECTHOCTH C HEYCTOWYMBBIMHU I'DYHTaMH (BO3-
MOHOCTh OCaX[CHUS, 3EMIICTPSICEHHsI) HUCIONIB3YIOTCS TPyObl moj coeauuenue RJ u RIS, Ipu
9TOM TapaHTUPYETCs] HEBO3MOXKHOCTh MX PACCOCAMHEHMS M HAaA&KHOCTb B JIIOOBIX YCIOBHUSAX JKC-
IUTyaTalyy.

Momrtax Benércs 0e3 CrenuanbHbIX OMop U OSTOHHBIX YIMOPOB, HCKIIOYAIOIINX aKCUATIbHBIC
Harpys3Kku.

6.3 I'uapaBanyeckoe uCNbITAHUE

CMOHTHPOBAHHBIN TPYOOIPOBO MOJJICKUT MCIIBITAHUIO HAa MTPOYHOCTD U IJIOTHOCTH (TepMe-
TUYHOCTb) THPaBIM4YECKUM criocobom. [lpenenbHas JuIMHA Ul UCIIBITAHUS 32 OIMH PHEM Tpy0o-
IIPOBO/Ia M3 YYT'YHHBIX TpyO JoipkHA ObITh He Oosee 1 kM, mpu OoJbIIEH IJIMHE — y4acTKaMU He
6onee 1 kM. [IIMHY HCTIBITATENIBHBIX YYaCTKOB TPYOOIIPOBOJOB IIPH I'MAPABINYECKOM HCIIBITAHHU
paspelaercst IPUHUMATh CBBIIIE 1 KM IPH YCIOBMH, YTO BEIMYMHA JOIYCTUMOIO Pacxoja IMoJKa-
YEHHOH BOJBI JIOJDKHA ONPEICIIITHCS Kak Juisl ydacTka aiauHod 1 kM. Ecim mHoe He npenycmarpu-
BaeTCs MPOEKTHOU JTOKyMEHTAIHEH.

HcnpiTanue TpyOONpOBOIOB TOKHO MPOBOJUTHCS B 2 JTarna:

- IpeABapUTEIBHOE HCIBITAHNE Ha IPOYHOCTh U T€PMETUYHOCTD, BBIIOIHIEMOE 110CTIE Ya-
CTHYHO# 3aCBIIIKH TPYOOIPOBOAA;

- OKOHYareJbHOE (IPHEMOYHOE) UCTIBITAHHE Ha IIPOYHOCTH U FEPMETHYHOCTD, BHITTOIHIEMOE
TI0CIIE TIOJTHOH 3aCBIIKH TPyOOnpoBOa.

OO0a sTana MCHbITaHUS TOJDKHBI BBIOJIHATBCS 10 YCTAaHOBKM THIPAHTOB, BAHTY30B, MPEIO-
XPaHUTEIIbHBIX KJIAIIaHOB, BMECTO KOTOPBIX Ha BPEMsI HCIBITaHHS CIIEAYET YCTaHABIUBATH (IIaHIle-
BBIE 3aTITyIIKH.

BennuuHbl BHYTPEHHETO PacyeTHOro AaBieHus P, u ucneitatensHoro gasnenus P, a1a mpo-
BEZICHUS IIPEBAPUTEIILHOTO M IIPHEMOYHOTO HCIIBITAHUH HAIlOPHOTO TPYOOIPOBO/Ia Ha MIPOYHOCTh
JIOJDKHBI OBITH OIPE/IeNICHBI IIPOSKTOM M yKa3aHBI B paboueil JokyMeHTanuu. B ciydae oTcyTcTBuA
B IIPOCKTE yKA3aHHBIX BEIUYHMH, BEIMYHHA BHYTPEHHErO PAacyEeTHOTO HaBleHHs P, mpuHmMMaercs
paBHOI1 paboueMy AaBJIEHHIO B TPyOOIIPOBO/IE, @ BENWYMHA HCIIBITATENILHOTO AaBieHus Py = 1,5 x
P, (1o He Menee 15 Gap).

BenuuuHa MCHBITATENBHOTO JABIECHUS HA TePMETHYHOCT P U1 mpoBeaeHMs Kak IperBa-
PHUTENBHOTO, TaK U MIPUEMOYHOT'O MCIIBITAHUI HAallOPHOTO TPyOONpPOBO/IA A0JDKHA OBITH PaBHOM Be-
JIMYUHE BHYTPEHHETO PacueTHOro NaBieHus P, mitoc BenuunHa AP, npuHUMaeMas B COOTBETCTBUH
¢ Tabnuueit 6.11 B 3aBUCMMOCTH OT BepXHEro Mpeesia U3MEPeHHs IaBJICHHs, KJlacca TOYHOCTH H
LICHBI JICJICHNUS KBl MaHoMeTpa. [Ipu sToM BenmumHa P He 10JDKHA MPEBBINIATH BEJIMYMHBI IIPU-
€MOYHOT0 MCIIBITATENILHOTO AaBJICHHUsI TPYOOIIPOBO/Ia Ha MPOYHOCTD P,
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OO0opynoBaHHe JUlsi THAPABIWYECKOTO MCIBITAHUS COCTOUT M3 ONPECCOBOYHOIO HACOCa, Ma-
HOMETPOB, MEpHOTo 0aKa MM BOJOMEpa JJIsl N3MEPEHUS KOJIIMYECTBA [T0JKauMBaeMOM BOJIBI U Be-
JIMYHHBI YTEUKH.

Ha koHIIax UCHBITHIBAEMOr0 y4acTKa TPyOOIpOBO/a YCTaHABIMBAIOTCS 3arIyLIKH.

Ha konmax TpyOonpoBoja, 3aKpbITHIX 3ariIylIKaMH, K Hadaly HCIBITAHUS JOJDKHBI OBITH
YCTaHOBJICHbI BPEMEHHBIE YIIOPBI ISl BOCHPHATHS JABJICHHS BOABI Ha 3ariIylIKH, BO3HUKAIOIIETO
Y MOIbeMe JaBJICHUs B TpyOompoBoe (cM. puc. 6.34).

Ilepen HavanoM NPOBEICHMS T'MIPOUCIIBITAHHS CIEAYET NMPOBEPUTh U yOEIUTHCS, YTO U3
NPEIBSBICHHOTO K MCIIBITAHUIO TPYOOIIPOBO/A MONHOCTBIO yaleH Bo3ayX. Hamonuate TpyOompo-
BOJ| BOJIOW pEKOMEHIyeTcsi ¢ Oojiee HHM3KOH CTOPOHBI ydacTka. [lnisi ynajleHusi BO3dyXa BO BCeX
Hanbosee BBICOKMX TOYKAX ydacTKa TPyOOIPOBOJA YCTPAaMBAIOT BO3IYXOBBIIYCKHBIC CTOSKH M3
Tpy0 Anametpom 25-50 MM C 3aMOPHBIMU BEHTHJISIMHU, BHIBEACHHBIMU HAJl YPOBHEM 3EMJIH.

cOpoc Bo3ayxa —<t»>
|

EENTS PRI —
3 ‘n-g: 373  CTalbHasl MIIaCTHHA H

|

|
S S
R AT )

Pucynok 6.34 T'mnpaBnndeckue UCIBITaHUS TPyOOIpOBOIa.

HWcnbiTanus TpyOOIpPOBOIOB C BHYTPEHHUM LIEMEHTHO-IIECYAHBIM MTOKPBITHEM CJIEAyeT Hauu-
HaTh TI0CJIC 3AIIOJIHCHUSI €r0 BOJOW M INPEeJBapHTEIILHOI BBIICPXKKE IOJ] NaBJICHUEM (IIpUOIH3H-
TenbHO 2,0 6ap) B TeUeHUE CYTOK JUIS IIPONUTKHU MOP IIEMEHTHOTO pacTBopa.

HcnbiTanue TpyOonpoBo/ia Ha NPOYHOCTH:

[loBbImeHNe 1aBlICHUS B TPYyOOIPOBO/IE, IPH UCIIBITAHUH €TO Ha IIPOYHOCTb, JOIDKHO IIPOU3-
BOJAUTHCS cTyneHsMu 110 3,0-5,0 Gap ¢ BbIIEPXKKOI JaBlIeHUS Ha KaX/0i CTYIICHH HE MCHEe 5 MUH.
M OCMOTPOM TPYO M CTHIKOBBIX COETMHEHHH.

IIpu oOHapyEHHH yTEUKH BO BPEMsl MOBBILICHUS JaBJICHUS HEOOXOJMMO YCTAaHOBHUTH IPHU-
YHHY HApYIICHHS TEPMETUYHOCTH W MPHHAITH MEPHI MO €€ JUKBHUIALUH. Y CTpPaHEHHE OOHApPYKEH-
HBIX Je(EKTOB TPyOOIpPOBOJIa MOXKHO IPOM3BOAUTH IIOCIE CHUKEHHS JAaBJICHUS B HEM JI0 aTMO-
cepHoro.

Kareropuuecku 3amperiaercsi X0xk/ISHUE MO UCIIBITHIBAEMOMY TPYOOIPOBO/Y, MIPOCTYKHBa-
HUE, TIOATSTUBaHUE OOJITOBBIX COCAMHECHUI U HaXOXK/IeHHEe paboYHX B TpaHIIIEE.
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6.11 AP 1715 pa3iMuHBIX BEIMUMH BHYTPEHHETO pacyeTHOro nasjienus Py B TpyGonposoe.
AP juisi pasnn4HbIX BEIMYUH BHYTPEHHErO PACYETHOro JaBjienus P, B Tpybonposoe n
XapaKTEPUCTHK HCIOIb3YEMbIX TEXHUYECKHX MAHOMETPOB
iepXHHUI BEPXHUI BEPXHUI BEepXHHIt
npenes neHa npesien HeHa npezien LeHa npeien neHa
13Mepe- nmeae- | AP, 6ap | u3mepe- nene- | AP, Gap | u3mepe- nene- | AP, Gap | wu3mepe- nene- | AP, 6ap
s 1aB- | Hus, 6ap HUS JaB- | Hus, Oap HUS JaB- | Hus, Oap HUS JaB- | Hus, 6ap
*HUs1, Gap nieHwus, 6ap nieHus, 6ap neHust, 6ap
Kracchl TOUHOCTH TeXHHYECKHX TPHOOPOB
0,4 0,6 1 1,5
6,0 0,02 0,2 6,0 0,05 0,3 6,0 0,05 0,5 6,0 0,1 0,7
10,0 0,05 0,4 16,0 0,1 0,7 16,0 0,1 1,0 16,0 0,2 14
16,0 0,05 0,5 16,0 0,1 0,9 250 0,2 14 25,0 0,5 2,5
25,0 0,1 1,0 25,0 0,2 1,4 40,0 0,5 2,5 40,0 1,0 5,0
40,0 0,2 14 40,0 0,5 25 40,0 0,5 3,0 60,0 1,0 5,0
40,0 0,2 1,6 40,0 0,5 2,5 60,0 0,5 35 60,0 1,0 6,0
60,0 0,2 2,0 60,0 0,5 3,0 60,0 0,5 4,5 60,0 1,0 7,0
60,0 0,2 2.4 60,0 0,5 4,0 100,0 1,0 6,0 100,0 2,0 10,0
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Ilpu noctmxeHun B TpyOOIPOBO/E MCHBITATENBHOTO AaBieHus Py, B TeueHue He menee 10
MUHYT HE JOIyCKalOT HaJeHUs JaBieHus Oounblre 4eM Ha 1,0 Gap, mpon3BoIs JOMOIHHUTEIBHYIO
MOAKAYKy BOABI 10 P,

TpyOomnpoBoa CUUTACTCS BBILACPKABLIMM HUCIBITAHUE HA NMPOYHOCTb, €CJIU MPU JOCTHIKEHHU
HCTIBITATEIIHOTO JIABJICHHSI B HEM HE MPOHM30MIET pa3pbiBa TpyO, HAPYIICHUS CTBIKOBBIX COCANHE-
HU#, ¥ IPH OCMOTpPE TPyOOIpoBoaa He OyAeT 00HAPYIKEHO yTEUeK BOIBI.

HWcnpiTanus TpyOOnpoBoa Ha INIOTHOCTD (TEPMETHYHOCTB ).

JaBnenne B TpyOONpPOBO/IE MOBBILIAIOT 0 BEIUYMHBI HCIBITATEILHOTO IaBJICHHUS Ha repMe-
THYHOCTH P;.

3agukcupoBarh BpeMsi Havyana uchbITaHus T, U 3aMepUTh HaYalbHbIH YPOBEHb BOABI B Mep-
HOM 0Oauke hy,.

IIpoBoasT HabmOAEHUS 32 MTAJICHHEM AaBleHus B TpyOonpoBoe. [Ipu 3ToM MOTyT UMETh Me-
CTO TPH BapHaHTa MaJeHHs JaBJICHHS:

- TIepBbIil — eciii B TeyeHue 10 MUHYT JaBlICHHE ymaJeT He MCHEe YeM Ha J(Ba JCJICHHS IlIKa-
JI6I MAHOMETpA, HO He YIafieT HIKe BHYTPEHHEro pacyeTHOro naBiaeHus P, To Ha aToM Habmroze-
HHE 3 TaJICHUeM JIaBJIeHHs 3aKOHYHUTD;

- BTOpO# — ecnu B TeueHue 10 MUHYT JaBJeHHe ynaJeT MEHee YeM Ha JBa JCICHUS [IKAJIbI
MaHOMETpa, TO HaOMIO/IeHHE 3a CHIDKCHHEM NAaBICHUS IO BHYTPEHHETO PacueTHOro AaBieHus P,
CllelyeT MPOAOJDKATh JI0 TeX MOp, MOKa JABICHHE YIaJeT He MCHEee YeM Ha JBa JCeJCHHs IIKasbl
MaHOMETpa; MPU ITOM IPOAODKUTEILHOCTh HAOIIOACHHS He OJDKHA ObITh OoJiee 1 yaca. Ecnu o
HCTEUEHHHU TOTO BPEMEHHU JaBJICHHE HE CHU3MTCS IO BHYTPEHHETO pacueTHoro JgaBieHus P,, To
Clle/lyeT Mpou3BecTH cOpoc BOIbI U3 TPYOOIPOBO/a B MEPHbINH 0a40K (WK 3aMepHTh 00BEM COPO-
LIEHHOH BOJIBI IPyTHUM CIIOCOOOM);

- TpeTHi - ecnu B TeueHue 10 MUHYT JaBJICHUE YNaJeT HIDKE BHYTPEHHEr0 pacyeTHOTo JIaB-
nenus Pp, To nanbHeiinee uCIbITaHNE TPYOOIIPOBOAA IPEKPATHTh M IPHHATH MEPHI U 0OHApyKe-
HHS CKPBITBIX 1e(EeKTOB TPyOOHPOBO/A, BBIACPKUBAS €T0 110]] BHYTPEHHUM PACUSTHBIM JaBJICHHEM
P, 110 Tex nop, moka npH TIIATEIFHOM OCMOTPE He OyayT BHIABICHBI A€(EKTHI, BEI3BABIINE HEJOIY-
CTHMOE TajIcHUe AaBJICHUsI B TPyOOIPOBOIE.

Iocne okoH4aHus HAOIIOICHUS 32 TTA/ICHUEM JaBJICHHUS 10 TIEPBOMY BAPUAHTY U 3aBEPILCHUS
cOpoca BOJIbI IO BTOPOMY BapUaHTy HEOOXOANMO BBIIIOJIHUTD CIEayoLIee:

- TMOJKAYKOH BOIBI M3 MEPHOTO 0ayka JaBJICHHE B TPyOOINPOBOJE IMOBBICUTH JO BEIHYHHBI
HCIIBITATEIIBHOTO JAaBJICHUSI Ha FePMETHYHOCTH Pr, 3aduKcupoBaTh BpeMsi OKOHYAHHMSI MCIBITAHUS
Ha TepMETHYHOCTh T« M 3aMEpPUTh KOHEYHBIH yPOBEHb BOABI B MEPHOM Oauke hy;

- ONPEACNUTH IPOAODKUTEILHOCTD HenbiTanus Tpyoonposoaa (T — Ty), MuH, 00beM HOIKa-
YEHHOH B TPYOOMPOBO/] BO/BI U3 MEpHOTo Oauka Q (st epBOro BapHaHTa), Pa3HOCTh MEXIY 00b-
eMaMH IOKAYeHHOH B TPyOOIpPOBOJ M COPOIICHHON M3 HEro BOJBI I O0OBEM JOMOIHHTEIBHO
MOJKa4YeHHOH B TPyOONpoBo Boabl Q (A1 BTOPOro BapHaHTa) U PACCUUTATH BEIUYUHY (aKTHUe-
CKOT'0 pacxo/ia JOMOJHUTEIBHOT0 00beMa BKaUeHHOW BOABI y, JI/MUH, TI0 opmyie:

HanopHslit Tpy©0IIpoBO/| IPH3HAETCS BBIICPIKABIINM IIPEABAPUTEIILHOE U IPUEMOYHOE I'H/I-
PaBJINYECKOE UCIIBITAHHS HAa TEPMETUYHOCTb, €CJIM BEIMYMHA PacXo/a MOJKauYeHHON BOJIbI HE Ipe-
BBIIIAET BEJIMYMH JIOMyCTUMOTO PacXoa MOJKaYeHHOH BOJIbI HA HUCIIBITHIBAEMBIN YYaCTOK JJIHHOM 1
KM U OoJee yKa3aHHOTO B Tabuuie 6.12. YTeuek 1o CThIKaM U Tely TpyO He JAOITyCKaeTcsl.
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Tabauna 6.12

JlommycTUMBIN pacxo/ MOJKauuBaeMON BOJIBI.

VYcnoBHBIN TuameTp JlomycTUMBII pacxo MOJKaYeHHOW BOIBI HA
TpyOONpoOBOa, MM yuaactok juiuHoi 1000 M, 1/MuH
100 0,70
125 0,90
150 1,05
200 1,40
250 1,55
300 1,70
350 1,80
400 1,95
500 2,20
600 2,40
700 2,55
800 2,70
900 2,90
1000 3,00

TIpumeuanune — [Ipu IMHE UCTIBITHIBAEMOTO Y4acTKa TPYOOIpoBoja MeHee | KM NpHBEICH-
HBIE B TaOJIMIIE TOITyCTHUMBIE PAaCcXOIbl TOKaYCHHON BOJIBI CIICTyeT YMHOXATh HA €r0 JUINHY, BBI-
PaXXEHHYIO B KM.
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7 PemonT TpyGONpoBoa0B

7.1 YkopauuBanue TpyObI

MoHTax Tpy6oIpoBoIa 0 ONpeNeIEHHON TPACKTOPHU OOBIMHO TPeOyeT UCIoIb30BaHus (a-
COHHBIX YacTeM, a Takke YKOpauuBaHHs TpyO Ha MecTe yknaaku. Jjisi rapaHTUPOBAHHOM CTBIKOBKU
TpyO Mociie OTPE3KH PEKOMEH/YeTCsl YKOpauuBaTh Ha JUIMHY 10 2/3 TOJBKO KaIMOpOBaHHbIE TPYOBI
CO CHeIUaNbHOH MapKUpPOBKOH (cM. puc. 7.1), KoTopas yka3blBaeT Ha MaKCHMalIbHO BO3MOXKHYIO
muHy otpesanus. KannbpoBanHsie TpyObl (KOTMYECTBO, HOMEHKIATYPa W BUJA COCTHHEHHS) TO-
CTaBJIAIOTCS 3aBOJAOM-H3TOTOBHUTENIEM 10 COITIACOBAHUIO € MOKYIATeIeM IpH ohOpMICHHH 3aKasa.

Pucynoxk 7.1 MapkupoBKa Jutst KaTHOpOBaHHBIX TPYO.

Tpy6sr BUIIT" pexxyTcst oueHb Jierko. I pe3Kd MOXXHO HCIIONB30BaTh JUCKOBYIO dpesy, a
TaKXXe POJIMKOBBIE pe3aku (puc. 7.2)

d

Pucynok 7.2 Pe3ka TpyOBI.

IIpouenypa pe3ku:

- epet TeM, Kak pe3ath TpyOy, HEOOX0JUMO U3MEPHUTh €€ BHELIHUIT THaMeTp B MECTE paspe-
3a, 4TOOBI yOSTUTHCS, YTO OH COOTBETCTBYET pa3Mepam riiaJkoro KoHma (cM. tabmuupt 2.2,2.4,2.7);

- 00pe3ka TpyOBbl ¢ MOMOILBIO BBIILICYKAa3aHHBIX HHCTPYMEHTOB;

- BBIINOJIHUTB CKpyrieHue it Tpy6 DN80-300 MM uin cHath dacky s Tpy6o DN350-600
MM (pucyHok 7.3 a, 6). [locne paspesanus u nmepes cOOpKoil HEOOXOIUMO € TOMOIIIBIO HAMUIIBHUKA
WM MUIMQOBANTPHOH MAaIIMHBI 3a4UCTHTh TJIAAKUI KOHEI TPYObl M BBINOJIHUTH CKPYIJICHHE HIIU
CHATH (hacKy, YTOOBI H30eKaTh MIOBPEKACHHS YIUIOTHUTEIBHOTO KOJbIA IIPH MOHTaxe TpyO. Pa3-
MepbI hacku yKaszaHbl Ha pucyHke 7.3;

- BOCCTQHOBJIEHHE 3AIUTHBIX IOKPBITHI B MECTAX Cpe3a.
m Pasmeps hacku

DN
m, MM n, MM
350-600 9 3
[700-1000 15 5
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7.2 BoccTraHoBJ/IeHHE OKPYKHOCTH TPYObI

DIIUICHOCTh TPYOBI, BO3HUKIIASL B PE3YJIbTaTe TPAHCHOPTUPOBKU U MOTPY304HO-Pa3rpy30-
YHBIX pabOT, MOXKET CTaTh IPUYMHON HEBO3MOYKHOCTH COOPKH 3JIEMEHTOB TPYOOIPOBOIa.

BenuuuHa 3JIIUICHOCTH.

D —
% DIDTHIICHOCTH = D+aX 100,

rae D — MakcuManbHOE 3HAUGHHE MAMETPa, MONYYEHHOE IPU U3MEPEHHH IJIaJKOro KOHIIA
TpyOBbI;

d — MEHHMMaIIBHOE 3HAUCHHE IUaMeTPa, HOIyYeHHOE P H3MEPEHHH IJIaIKOTO KOHIIA TPYOBL.

BoccraHoBienue TpyObl JOKHO OBITH BBIIONIHEHO 0€3 MOBPEKICHHS LIEIOCTHOCTH BHYTPEHHETO
HOKPBITHS.

Boccranosnenue ¢ moMolnblo aedenku

Jl1s paGoTHI HCIOIB3YIOTCSL:

- nebeIKka co CTaJbHBIM TPOCOM;

- CE/TI0 MOCPIKKH C HATIPABIISIOIIMM IIKHBOM JUIS BEPEBKH;

- [UIACTHHA OCHOBAHMS C IBYMs HATIPABJISIONIMMH IIKHBAMH.

O06opyaoBaHne yCTAaHOBHUTH Ha TNIAAKUIN KOHEI[ TpyOsI (puc. 7.4).

Tlocne npoBeneHus: onepanyy BOCCTAHOBICHHS! OKPY)KHOCTH HEOOXOIMMO yOeIuThesl B TOM,
YTO TOJy4eHa Tpebyemasi OKPY»KHOCTb U 4TO MPOLeIypa He HOBpPeIHa BHYTPECHHEE TOKPBITHE.

Janee mpousBoauTh cOOpKy TpyOOmpoBojaa, He yaaiasiss 000pymoBaHHs, 4TOOBI M30eXaTh
BJIMSIHUSL YIIPYTOi ieopManuu TpyoOsi.

Pucynox 7.4 BoccranoBneHne OKpY)HOCTH € TIOMOIIBIO JIEOCIKH.

BoccraHoBIeHHE IPU OMOIIM THAPABIMYECKOrO JOMKPATa

Jlnst paboTHI UCTIONB3YIOTCS:

- TUIPABINYECKUiT TOMKpAT;

- OpYCOK WM peryJupyemast OIePIKKa;

- JIBE TIOKPBIThIC PE3UHOMN IIACTHHBI OCHOBAHHSI COOTBETCTBYIOLIETO pa3Mepa.

O06opynoBaHue yCTaHOBUTH (CM. puc. 7.5). OTperyaupoBarh MOIJEPKKY B COOTBETCTBHU C
JraMeTpoM TpyObl. TlopiieHb JOMKpara MoJAHUMATh, TOKa [IaAKuil KoHel TpyOsl He mpuMeT (op-
MY NPaBHJIBHON OKPYKHOCTH.

Tocie mpoBeaeHMsT BOCCTAHOBIICHHST yOCAUTHCS, YTO OIEpALHsi HE MOBPEIIIa BHYTPSHHETO
HOKpbITHS TPYOBI. Ilepen c6opkoii TpyOonpoBoga 060pyAOBaHHE yIAIUTb.
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Pucynox 7.5 BoccTanoBienne okpy>KHOCTH NP IOMOIIU AOMKpATa.
7.3 PeMOHT BHYTPEHHEIr0 NOKPbLITHA

IleMeHTHOE TOKPHITHE MOXKET OBITH TOBPEXKICHO CIy4ailHO I100 B pe3ynbTate rpyooro o0-
paiieHus U JJisi BOCCTAHOBIICHHUSI TIEPBOHAYAILHOTO COCTOSIHHSI TIOKPBITHS TPEOYETCsl BBIMOIHEHHE
HECKOJIBKUX MPOCTHIX M OBICTPBIX OIEPAIlHIA.

HOBI!CXQ CHHUA, TTOJICKANKNE BOCCTAHOBJICHUIO
Jro6oe cnyqaﬁHoe TIOBPEKACHUE LHEMCHTHOI'O ITOKPBITUSL WJIM IIOBPEIKACHUC B PE3yJIbTATC

HEOPEIKHOrO OOpaIeHUss MOTYT OBbITh BOCCTAHOBJICHBI Ha MECTE YKIAJKH, €CJIM MOBPEKACHUE HE
CJINIIKOM CEpPhE3HOE:

- y4acTok MeHslIne, gem 0,1 M2;

- INIMHA MEHBbLIIE, YeM YETBEPTb JUIMHBI OKPYKHOCTH TPYOBbI;

- HET JIOKaJIbHOW Jie(hopMaruy TpyOsI.

B npoTuBHOM cityuae ciemyeT 0Tpe3aTh HOBPEKICHHbIH yUacTOK TPYObI.

Ta6muma 7.1  Cocras s pemonTa BHyTpennero LTI

KOMIOHEHTEL Mapxa, FOCT CooTHoleHue KoM- | Macca KOMIIOHEHTOB
TTOHEHTOB IO Macce Ha OJIFH 3aMeC, KT
ITopTnanauemMeHT HEM142,5H 1.0 1.0
OenbIit T'OCT 31108 ’ >
Tlecox memxosep- Ilecoxk s cTpoUTENBHBIX
HHCTBI pabor, 1,0 1,0
I'OCT 8736
Bopna nutheBas - 0,3-0,5 0,3-0,5

Ipumeuanue — MelKO3epHHUCTBIN HECOK MONYYAIOT PU MPOCCUBAHUU Y€Pe3 CHTO C sueika-
mu pazmepamu 0,20 MM.

IIponenypa pemMoHTa
BoccraHoBiieHHE MOKPHITHS TODKHO TIPOBOJUTHCS B 3aIIMIICHHOM OT MOPO3a MECTe.

Jlnst mpoBeieHUsl PEMOHTA BHELIHETO 1IEMEHTHO-IIECYAHOTO TOKPBITUS IPUMEHSETCs Mecya-
HO-LIEMEHTHBII PacTBOp cornacHo Tadmnuue 7.1.

Ilecok 1 LEMEHT 3aChINAlOTCsl B €MKOCTb, IEPEMELINBAIOTCS BPYUYHYIO JIONATKOH O MOJTyde-
HUSI OJTHOPOAHOU cMecH. B cMech n00aBiseTcs Bosia, M PacTBOP MEPEMELINBACTCS JIONATKOM BpyY-
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HYIO 10 TOJTy4YEHHs OJHOPOAHOH KOHCHCTEHIUH, CIIOCOOHON POBHO YKJIaAbIBAThCS HA PEMOHTUPY-
eMy0 OBEePXHOCTh. Halu4nsa KOMKOB B pacTBOpE He JIOITyCKAaeTCsL.

MecTto nedexra CMauMBaCTCsl TOHKUM CIIOEM JKMIKOI'O CTeKJIa MATKOH KUCTBIO.

PactBop HaHocHTCA B TpyOy Ha MECTO Ae()eKTa ¢ HOMOLIbIO PE3UHOBON MEPYaTKH, YIUIOTHS-
eTcsl, 3arfaKUBaeTCs U 3aTeM 3atupaercs (uieiineBoii kuctoo. [locie 3atupku mecto nedekra mo-
KPbIBACTCsI TOHKUM CJIOEM JKHIKOTO CTEKJIA.

Jlnst mpoBezieHust MeJIKOro peMoHTa (pasmep aedexra Menbiue 1,0 cM, riryOuHa MeHbLIE TOJI-
IIMHBI HOKPBITHS) IPUMEHSCTCS BOAOLEMEHTHBIH pacTBOP.

Bona noGasisercss B eMeHT. PacTBOp Bpy4HYIO NepeMeNInBaeTcs 10 IOIy4eHUs! OJJHOPOJI-
HOHI KOHCHCTEHIIUH, CIIOCOOHOH POBHO YKJIAJbIBAThCS Ha PEMOHTHPYEMYIO NOBEpPXHOCTh. Hamuuns
KOMKOB B PaCTBOPE HE JOIYCKAaeTCsl.

MecTo nedexTa cMauMBAETCsl TOHKUM CJIOEM JKMIKOIO CTeKsIa. PEeMOHTHBIN pacTBOp HaHO-
cutes B TpyOy Ha MecTo AedeKTa ¢ IOMOIIBIO PE3UHOBOM IIEPUATKH, YILIOTHACTCS, 3arIakUBacTCs
U 3aTtupaercs GpIaereBoil KUCTHIO.

PeMOHTHOE MOKPBITHE M0CIIE HAHECEHHS U 3arIayKMBAHUS JIOJDKHO UMETh POBHYIO (OpMO0O-
Pa3yIONIyI0 TIOBEPXHOCTD C HMPHIICTAIONIMM HOKPHITHEM, HAHECEHHBIM METOOM IIeHTPH(YTHPOBa-
HHS, HE OTJIMYATBCSA 10 LBETY.

IMocne pemoHTa nedexra MOKPhITHS HE Aomyckaercs Hanuuue octatkoB LI B pactpyGe n
Ha Hapy’KHOH IOBEPXHOCTH I7IaJKOTO KOHIIA TPYOBI.

7.4  PeMOHT BHEIIHEr0 MOKPBITHS

BHemHee MOKphITHE TPYO MOKET OBITh HOBPEKACHO B MPOLECCE TPAHCIIOPTUPOBKHU, XpaHe-
HUS WK yKIagkd Tpy0. OHO MOKeT OBbITh BOCCTAHOBICHO HA MECTE YKJIAJIKH WM Ha CKIaje Mpu
MOMOIIM KPACKM HA OCHOBE CHHTETHYECKHX CMOJI C MCIIONB30BaHUEM TIPOCTOH omeparuu. Vcmpas-
JICHHIO MOJIE)KAT HEMTOKPHITHIC TOBEPXHOCTH TPYObl, a TAKXKE YYaCTKH, UMEronre eheKTsl (B3ay-
THSI, SBHO BBIPQKCHHBIC MOATEKH). [IOKPBITHE JODKHO OBITH CYyXHM, POBHBIM, 0€3 COPHOCTH U TI0-
CTOPOHHHUX BKIFOYCHHUM. JIJIsi BOCCTAHOBICHMUS TIOKPBITUSI MCIIONB3YETCS MaTepHall aHAJOTHYHBIN
ocHoBHOMY. IIpolieypa HCIIpaBICHUS:

- JUIS HAHECEHHUs MOKPBITUS MPOU3BOAUTCS IMOArOTOBKA IOBEPXHOCTH TPYObI. OTCIOCHUS
(B3ayTHs), MOATEKU U ApYyrHe AeeKThl MOKPBITUS TOJKHBI YAAIATHCS JFOOBIM crlocoOoM, obecrie-
YHUBAKOIIHUM YHUCTOTY MOBEPXHOCTU OT 3arpsA3HEHUSA U OCTATKOB IIOKPBITUS,

- MCIIPABJICHUE MIPOU3BOISAT HAHECEHUEM CJIOS TTOKPBITHSI BPYYHYIO KUCTBIO HUITH KPACKOITYJIb-
TOM;

- CJIOH MOKPBITHSI HAHOCAT MEPEKPHIBAIOIIMMHICS TapaJUIe/IbHBIMH MTOJIOCAMH C TIEPEKPHITHEM
B OJIHY TPETh MOJOCHL. J[Jisl yMEHBIICHHS Pa3HOTOIIMHHOCTH CJION TOKPBITUSI HAHOCAT ITOJIOCAMH,
PAacCIONOKEHHBIMH MEPIICHANKYIAPHO K MOJIOCAM IPEABIIYIIETO CIOSL.

7.5 CoOopka ¢ ucnoJib30BaHUEM PEMOHTHBIX YacTeil

B ciryqae HeOpeXHOro BelEHHUsI CTPOUTENILHO-MOHTAXHBIX PadoT, HecoOoIeHus TpeboBa-
HHI IpH TPaHCIOPTUPOBKE TPYO, a Takke MPH HEOOXOMMMOCTH BPEMEHHOIO JEMOHTaKa y4acTKa
TpyOOIPOBO/Ia, IIPElyCMaTPUBACTCSI BO3MOXKHOCTh PEMOHTA TPYOOINPOBOA MPH IIOMOILH MaTpyOKa
¢nanen - pactpy6 xommnencamuonusiit (IIOPK), nBoitnoro pacrtpyba xommnencamuonnoro (J1PK),
mydter ceéprroit (MC), mydrer HagBmwxuoit (MH), mydTsr pemontHo#i Hamgsmwxuoi (MPH). Jlns
HPOBEJCHUS PEeMOHTA ydacTka TPyOOIpOBOJa CIeayeT PyKOBOACTBOBAThCS pucyHkamu 7.6, 7.7,
7.8,7.9,7.10.
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BripesaTs nedekTHbIH yuacTok TpyOsl. Kpas TpyOsl 06paboTaTh 1 HAHECTH aHTHKOPPO3HOH-
HYIO 3aIllUTY.

G s
7. | — 7 42,
i = Utirrrrsssrersesreers,

\ JleBnIid

H3Bneds u3 pacTpyda ocTaBIIMiiCS IPaBBIH KycOK TPYOBI U ycTaHOBHTH Ha Hero [IDPK ¢
YIUIOTHHTENBHBIM KonblloM. [IpeaBapuTensHo ocnabuTh raiiky Ha INUIBKAX AT CHATUS YCUITHI ©
PE3MHOBBIX YIUIOTHUTENEH. YCTaHOBUTH Ha J1eBbli KoHel TpyOs! [IDPK.

YcranoBuTh mpaBblit Kycok TpyOs! B pactpy6. [IOPK casunyTts Bieso. [IOPK Ha neBom
KOHIIe TpyOBI CABUHYTH BIPaBo. ['aliky Ha MINUIbKAX 3aTAHYTh TakK, 4TOOBI CTHIK TPYO pacrosarai-
sl OCEpeINHe, COSAUHUTH (IIaHIbI 60aTaMi Ha 000MX KOHIIAX.

PucyHok 7.6 PemoHT TpyOONpOBO/a pH oMoy natpyoka diaHen - pacTpyd KOMIICH-
canmonHsIi [IOPK.

Beipesats nedexthblit yuactok TpyOsl. Kpast TpyObl 00paboTaTh 1 HaHECTH aHTHKOPPO3HOH-
HYIO 3aIIUTY.

\ Jlepgrii ITpasmiii
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OcnabuTh raifky Ha OIITHJIBKAX, CHSAB YCHJINE HAa PE3NHOBBIC YIUIOTHUTENH, YCTAHOBUTH pe-
MOHTHBIE YaCTH Ha JIEBBII 1 MPaBbIil KOHEI] PEMOHTHPYEMOM TpyObI.

TpyOOH.

Tepemectuts JIPK Tak, 4To0bI cTBIKK TpyO OBLIM MOcepeanHe (MEXKIy Pe3HHOBBIMHU YILIOT-
HHUTENSAMH) U 3aTSHYTh Fafiki Ha [ITHIbKAX.

Pucynok 7.7  PemoHT TpyOOIpOBO/Ia PH ITOMOLIHM JBOWHOTO pacTpyba KOMIIEHCALHOHHO-
ro /IPK.

nebexr

VYcTaHOBUTh, C JBYX HPOTHBOIOJOKHBIX CTOPOH TPyObl, Ha Ne(EeKT MOJOBHHKH KOpIyca
MYQTHI C YIUIOTHUTEISAMH M COSAUHUTH OonTamu. [Ipu ycraHoBke My Thl Ae(eKT TOKEH pactio-
JIaraThCs 10 LEHTPY YIUIOTHUTEIIS.



@/ 000 «JITK «CB0OOHBIN COKOI» otp. 146 13 148

Pexomenanuu mo ucnons3oBanuio Tpyo uz BULLT (pemakims Ne 5)

Pucynok 7.8 PemoHT TpyOOmnpoBOoaa npu moMouiu MyQThl cBEpTHOH MC.

Beipesats nedextHblil yuactok TpyOsl. Kpast TpyObI 00paboTaTh M HaHECTH aHTUKOPPO3HOH-
HYIO 3aILHTY.

W3Bneub u3 pacTpyOa OCTaBIIMICS MpaBblii KycoK TpyObl. CMa3ath €€ MOBEpXHOCTh CMa3-
KOM J171s JIy4Ilero nepeMemieHus MyThl 110 IIOBEPXHOCTH U YCTAHOBUTH Ha HErO HAJIBIDKHYIO My ]-
Ty C YIUIOTHUTEJILHBIMH KOJIbLIAMH.

VYuactok TpyObl ¢ HaABMKHOH MYy(TOH yCTaHOBUTb B pacTpyO TpyObl ¢ HMpaBOi CTOPOHBI
Tpy6onposona. HaneimkHyro My(Ty IepeIBUHYTH BIEBO.

Pucynok 7.9 PemoHT TpyOoIpoBo/ia npy MoMoIy HaaBmxHOH Mydrer MH.

Beipesats nedekTHbIi yuacTok TpyObl HeoOXxoaumoi auHbl. Kpas TpyOb1 00pabotath
HAHECTH aHTUKOPPO3HOHHYIO 3aIHTY.

\ Jlensii Tpassiii
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OcnabuTh raiiky Ha IIIIbKaX, CHSIB yCHIINE Ha PE3NHOBBIC YILIOTHUTEIH, YCTAHOBUTH pe-
MOHTHBIC YaCTH Ha JICBBII U MPaBbIil KOHEI[ PEMOHTUPYEMO¥ TPYOBI.

Ilepemectuts MPH Tak, 4T00bI CTBIKH TPYO ObLIN MOCEpEaANHE (MEXKIY PE3NHOBBIMH YILIOT-
HUTEJISIMH) U 3aTSHYTh Faifki Ha IIITHIBKAX.

Pucynox 7.10  PemonT Tpy6onpoBoza mpu nomomu My(Tsl peMOHTHOH HaaBIkHOH MPH.

B ceazu ¢ pacwmupenuem u mooepnusayueii npoussoocmea 000 «JITK «Ce0600nslii cokon»
ocmaensem 3a co6oii NPAeo 6HOCUMb USMEHEHUs U OOnoaHeHus 6 «Pekomenoayuu no ucnoso-
306anuio mpyon».
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IIpu pa3paboTke HCNOIL30BAIUCH CJIeIyI0OLIMe HOPMATHBHO-TEXHHYeCKHe JOKYMEHTbI:

1TOCT 9.602-2016 Enunas cucrema 3aiuthl OT KOppo3uu U crapeHusi. Coopy>KeHUs! MOA3EMHBIE.
OOmue TpeboBaHUs K 3alUTE OT KOPPO3HH.

2 T'OCT 3560-73 Jlenra cranbHasi ynakoBo4YHas. TeXHUYECKHE yCIOBUSI.

3 T'OCT 5525-88 Yactu coeTMHUTENbHBIC YyT'yHHbIE, H3TOTOBJICHHBIE JIUTHEM B IlecuaHble (POPMBI
Juist Tpy60npoBooB. TexHHYecKHe yCI0BHUSI.

4 T'OCT 6402-70 1ait6b1 npyxuHHBbIE. TEeXHUYECKUE YCITOBHSL.

5TOCT 7798-70 Bontsl ¢ mecTUrpaHHON roJIOBKOH kitacca ToyHoCTH B. KoHcTpykuus u pasmepsl.
6 'OCT 8736-2014 Ilecok aist cTpouTeNbHBIX paboT. TexHudyeckue yciaoBus.

7 T'OCT 22733-2016 I'pyutsl. MeToa 1ab0paTopHOro OMpeAeieH st MaKCHUMAaIbHOM TIIOTHOCTH.

8 I'OCT 31108-2016 LlemeHnTs! oOmecTpouTenbHble. TexHUIeCKHe yCIoBusl.

9 I'OCT ISO 2531-2012 TpyOsl, GuTHHTH, apMaTypa U HX COCAUHCHUS U3 YyTyHa C MIapOBHUIHBIM
rpaduTOM 171 BOJO- U ra3ocHabkeHus. TeXHHIeCKUe yCIOBHS.

10 T'OCT ISO 4032-2014 Taiixu mwecturpanusle HopmaibHble (T 1). Kinacesl Tounoctn A u B.

11 CHull 3.05.04-85 Hapy>xHble ceTU U COOPY>KCHHS BOTOCHAOKCHHS U KaHAIM3aIHH.

12 CIT 31.13330.2012 Cgog IlpaBui. BogocHaOxeHue, Hapy»KHbIE CETH U COOPYKEHHUs. AKTyanu-
3upoBanHas penakuus CHull 2.04.02-84.

13 CIT 32.13330.2012 Cgogp [IpaBun. Kananmsanusi, Hapy>KHbIE CETH H COOPYKEHHS. AKTyalln3u-
posanHnas penakims CHUIT 2.04.03-85.

14 CII 66.13330.2011 Csop IlpaBui. IIpoekTipoBaHHe U CTPOUTENBCTBO HANOPHBIX CETEH BOIO-
cHa0)KeHHS M BOJOOTBEICHHS C IPUMEHEHHEM BBICOKOIPOUYHBIX TPYO M3 UyryHa C MIapOBHUAHBIM
rpadurom.

15 BS 6920:2014 W3 nenust HeMeTaIMYECKHUE JIJIs UCIIOJIb30BaHUs B KOHTAKTE C ITMTHEBOM BOJIOM.
16 EN 545:2010 TpyOsl, puTHHTH, apMaTypa U UX COSAWHEHUS M3 YyryHa C IAPOBUAHBIM rpadu-
TOM /715l BOZONPOBOI0B. TpeOoBaHMs M METO/IbI UCTIBITAHUH.

17 EN 598:2009Tpy6bl1, GpUTHHTH, apMaTypa U3 4yryHa ¢ BKIIOYEHUSMU IIAPOBHIHOTO IpaduTa U
UX COeJVHEHUs NI IPUMCHEHHS B HapY)KHBIX KAHATU3ALUOHHBIX CHCTeMaX - TpeGoBaHUA H METO-
JAbl UCITBITAHUS.

18 ISO 2230:2002 U3nenus kaydyykoBble. PykoBOJACTBO IO XpaHEHUIO.

19 ISO 2531:2009 TpyOsl, GhuTHHTH, apMaTypa U3 BHICOKOMPOYHOTO YyTyHA C MIAPOBHIHBIM Tpa-
(DUTOM U MX COCMHEHMS JUIS IPUMEHEHHUS B BOJOIPOBOHBIX CUCTEMAX.

20 ISO 4179:2005 TpyObl u GUTHHIH U3 UyTyHA C MAPOBUIHBIM I'PA(QUTOM I HAIIOPHBIX U HCHA-
HOPHBIX TPYOOIPOBOI0B. DPyTepoBKa IEMEHTHBIM PACTBOPOM.

21 ISO 4633:2015 YruioTHEHUs pe3MHOBBIE. Y IUIOTHSIOIINE KOJIbIA JUIl MaruCTPaJIbHBIX, IPEHaK-
HBIX U KaHAIN3AHOHHBIX TPYOONpoBoaoB. TeXHuUeCKHe yCIOBHSA Ha MaTePUAIbL.

22 ISO 7268:1983 ®utunru. OnpeaeneHre HOMUHAIBHOTO 1aBICHUS.

23 ISO 7743:2017 Kayuyk ByJKaHH30BaHHBIH WIM TEPMOIUIACTHUHBbIA. OmpenesneHue ynpyro-
IPOYHOCTHBIX CBOUCTB IIPU CHKATHH.

24 1SO 8179-1-2017 TpyOsl u3 uyryHa ¢ mapoBuaHbIM rpadurom. HapyxHoe IIMHKOBOE MOKPHI-
tue. Yactb 1. TIoKkpbITHE METAININUECKUM LIMHKOM C OTJIEJIOUHBIM CIIOEM.

25 ISO 8179-2-2017 TpyOsl u3 UyryHa ¢ mapoBHIHBIM rpaduroM. HapykHoe IMHKOBOE HOKPHI-
tue. Yacts 2. [TokpbiTHE KPackoii ¢ OONBIINM COCPIKAHUEM LITHKOBOH MBUIM M OTACIOYHbII CIIOM.
26 1SO 8180-2006 TpyGompoBoakl U3 YyTryHA € MIapOBUIAHEIM rpadurtoM. [lommsTiieHoBas omiéT-
Ka I IPIMEHEHHS Ha MecTe.

27 1SO 9001-2015 Cucrembl MeHeIKMEHTa KauecTBa. TpeGoBaHMsI.



