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1 OOmasa 9acTh

B nanHol paboTe paccMOTpeHbI CBOMCTBA BHICOKOIIPOYHOI'O YyT'yHa C IIapOBUIHBIM rpadu-
toMm (BUILI') — xak maTepuana Ui MPOU3BOJACTBA TPYyO, (PaCOHHBIX 4YacTEl M TEXHOJIOTMYECKHE
ocobenHocTH ux npouspoacTa Ha OO0 «JITK «CBOOOIHBIN COKOI.

[IpencraBineHa HOMEHKIIATypa BBITYCKAEMOW MPOIYKIIMH, 00JAaCTh €€ MPUMEHEHUSI, MEXaHH-
YeCKHe U CIIy>KeOHbIC CBOMCTBA, a TAaK YK€ MPAKTUUYECKUE PEKOMEHIAIMH 110 MPOKJIAJKE, UCIIBITAaHH-
SIM M PEMOHTY TpyOonpoBo10B. B ocHOBY paboThl 10J105k€HBI 0000IEHHBIE CBEJEHUS O TPYyOOIpo-
Bojiax u3 BUII', B3siTble U3 OIbITa OT€YECTBEHHBIX MCCIEIOBAHUI 1 MaTepPHUaAIOB 3apyOeKHBIX UC-
TOYHUKOB.

1.1 YyryH ¢ liapoBUAHBIM rpadurom

UyryH #u ero ucnojb30BaHUE U3BECTHO YEJIOBEUECTBY C APEBHUX BpeMEH. IlepBbie TpyOb! U3
ceporo yyryHa ObLIM M3roToBieHbl 0osee 500 jeT Ha3zaa W NpeAHa3HAYaluCh, IPEXkKAe BCEro, s
110/1a4M MUTHEBOM BOABI U 0TBOAA cToyHOW. B 1921 r. MeTtamnypru ycTaHOBWIIM, YTO NMPU HATUYUU
KpUCTaJJIOB TpaduTa MIapoBUAHON (OPMBI MOKHO JIOCTHYb JIYYIIMX XapaKTEpUCTHK MIpoyHOCTU. B
50-e roxpl ObUT pa3paboTaH MPOMBILUIEHHBIH MeTOJ 00pabOTKH MarHueM, T.K. UCIOJIb30BaTh Mar-
HUM JUIs Tiporiecca rpaduTu3anmuu ObUIO JIeTYe U HE TaK JOPOTO, KaK, HApUMep, IEpHi, TUTUN UITH
Oapuii.

1.1.1  Onpedenenue uyeyHa.

UyryH — 3TO cIUIaB xenesa ¢ yriaepojaoM (6omnee 2%), B KOTOPOM YIJIEpOJ NMPHUCYTCTBYET B
BUJI€ BTOPUYHOHN (a3l — nubo rpadura, nubo xapOuaa xenesa. UyryH siBisieTcss MHOroQa3HbIM
MaTepHaJIOM, MPEOOIANAIONIMMH CTPYKTYPHBIMU COCTABIISIFOIIUMHE SIBJISIFOTCS (DEPPHUT W TIEPITUT.
Jlpyrue XuMHUYECKHe 3JEMEHThl (IIOMHUMO JKejle3a M YIJeposa) COAEp)KaTcs B Uyr'yHE B HU3KHX
MPOTIOPIHAX, HO TAKXKE OKA3bIBAIOT BIMSHUE HA CTPYKTYPY, MEXaHHUECKUE W JINTEHHBIE CBOICTBA
gyyryHa. Kpemuuii (06b14H0 1 — 3%) urpaer cnenupuyeckyro posib B YyI'yHE U JIEJIaeT ero, pakTH-
YEeCKH, TPOWYHBIM CIUIABOM: JKEJe3a, Yyriiepoa U KPeMHHUSI.

1.1.2  Paznuunsie 8u0bl uycyHa

B 3aBucuMOCTH OT COCTOSIHMS yIiIepoJa B CTPYKTYpE UyryHa pa3ianyaroT:

- OeJtblii 4YyT'yH, B KOTOPOM BECh YIJIEPOJ] HAXOAUTCS B CBSI3aHHOM COCTOSTHMM B BUJIE KapOua
Kelesa;

- CepbIi YYT'yH, B KOTOPOM YTJIEPO/ B 3HAUUTEJIBHON CTETIEHU WM MTOJIHOCThIO HAXOJUTCS B
CBOOOJTHOM COCTOSIHUM B (hopMe MIIaCTUHYATOro rpaduTa;

- BBICOKOIIPOYHBII YyT'yH, B KOTOPOM YIJIEPOJ] B 3HAUUTEIbHONW CTENIEHU UJTU MOJIHOCTHIO
HaXOJUTCSI B CBOOOJITHOM COCTOSIHUU B (hOpMe IIApOBUIHOTO TpaduTa;

- KOBKHMH 4yT'yH, B KOTOPOM BECh yIJIEPOJ UM 3HAYUTEIbHAS YaCTh €r0 HaXOAUTCS B CBOOOI-
HOM COCTOSIHUU B (hOpMe XJIONBEBUAHOIO rpaduTa.

Taxum 00pa3oM, uyryH (Kpome 0es10ro) OTIaMYaeTCs OT CTalld HaJIMYUEM B CTPYKTYpe rpadu-
TOBBIX BKJIFOUEHUH, a MEXy COOON UyTryHbI pazinyaroTcs popMoil 3Tux BKiIroueHuit (cm. puc. 1.1).

1.1.3  Bnusanue gpopmol epagpuma

B cepom uyryne rpadur mpucyrcrByer B (oOpMe IJIACTHH, KOTOPBIE SBIISIIOTCA OCTPHIMHU
HaJpe3aMy BHYTPH MeTailla, MPOBOLIUPYIOIIMMHU 00pa30BaHUE TPEHIMH. ITO 0OCTOATENHCTBO OKa-
3bIBa€T OTPUIIATEIHHOE BIMSHHE Ha CBOIMCTBA Yyr'yHa: CONPOTUBIEHUE Pa3pbIBYy, U3TUOY, Kpyde-
HUIO.

B uyryne ¢ mapoBuaHOi (opMoil rpaduTa MCKIOUAETCS BO3MOKHOCTH PACHpPOCTPaHEHUs
TPEeIIUH, TaK Kak rpadgut umeeTt popmy chepsl, U TAKOW YyTryH UMEET 3HAYUTENbHO 00Jiee BHICOKYIO
MIPOYHOCTH TIPH PACTSDKEHUU U M3THOE, 9eM CephIil UyTyH.

KoBkwuii 4yryH ¢ xi0mnbeBUHOM hopMoil rpaduTa 3aHUMAET MPOMEKYTOUHOE MOJIOKEHUE 110
MIPOYHOCTH MEXK]TY CEPBIM U BHICOKOITPOYHBIM TYTYHOM.
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ctp. 4 uz 140

a) cephlii

0) BBICOKOITPOYHBIN

Pucynok 1.1 CtpyKTypa 4yryHa.

1.1.4  Ceoticmea uyeyHa ¢ waposuouou hopmoii epaguma

B) KOBKUI

bnaronaps maposuHo ¢popme rpaduta Beicokonpounslii uyryn (BULLI) o6nagaer kom-
TUIEKCOM BBICOKHX MEXaHHUYECKUX CBOMCTB:

- BpPECMCHHOC COIIPOTUBJICHUC,

- yIapHas BS3KOCTb;
- IpeJieN TEeKy4eCTH;

- OTHOCHUTCJIIBHOC YIAJIMHCHUC.

bnarogaps BeicokoMy coneprkanuto yrieponaa BUIID obnamgaer BceMu TpaauIlMOHHBIME Ka-

YCCTBAMH YYyT'YHOB:

- BBICOKOW IPOYHOCTBIO HA CIKATHUE;
- BBICOKOW YCTaJIOCTHOM IIPOYHOCTBIO;
- XOPOILLIUMH JIUTEHHBIMU CBOUCTBAMU;

- I3HOCOCTOHKOCTBIO;

- MMO/IIaeTCsl MEXaHUYeCcKoil 00paboTKe.

1.2 IIpou3BoacTBO TPYO U PacCOHHBIX YacTel

000 WJITK «CBoOOIHBIN COKOJI» TPOU3BOAUT TPYOBI U (PaCOHHBIC YACTH, KOTOPHIC UMEIOT
CTPYKTYPY BBICOKOIIPOYHOT'O YyryHa € IIAapoBUAHOHN (opmoii rpadura, cormacuo ISO 2531, EN
545 u T'OCT ISO 2531. Mexanuueckue cBoiicTBa MeTaia TpyO M (hacCOHHBIX HacTeil yKa3zaHbI B

tabmuue 1.1:
Tabmuua 1.1 MexaHnuueckre CBOMCTBa TpyO U (pacOHHBIX YacTe.

HaumenoBanue nokasarens Bun npogykuun 3HaueHue
Bpewmenrioe conporusierie TpyOs1 / ®acoHHbIE YacTH 420/420
pa3peiBy, MlIla
¥ CIIOBHBIA MpE/ICI TCKy|eCTH, TpyOs1 / ®acoHHbIE YacTH 300/300
MIIa
OTtHocuTenbHOE YUIMHEHUE, Yo Tpy6s! / daconHbIE YacTH 10/5
Tsepnocts, HB TpyOs1 / dacoHHbIE YacTH 230/250
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TexHOIOTHS U3TOTOBIEHHS TPYO U3 BHICOKOIIPOYHOTO UyT'YHA C IIAPOBUIHOM (HOpMOii rpa-
¢duTa npencraBiaeHa Ha pucyHke 1.2.

IInaBuiabHoe JInTeiinoe
oTJeJIeHHe oTaeIeHHe neyn

Tpy0Oootnenxa

YcTraHoBKa HaHeCeHMs VCTAaHOBKA HAHECEHUSI VeTanoBka
BHEIIHMX 3aIIMTHBIX -
. BHYTPEHHEr0 HEMEHTHO OLHHKOBAHHS
NOKPBITHH MEeCYaHOI0 MOKPLITUA

Yuacrtok CkJj1aa roroBoi
NAKeTHPOBAHHSA NPOAYKIUHA
Pucynok 1.2 Texnomnorust uzrorosnenus Tpyo u3 BUILI .

1.2.1  IInasunvHoe omoenenue

[InaBunbHOE OTHENEHHE 000PYJOBAaHO WHAYKIIMOHHBIMH I€YaMHU, B KOTOPBIX MPOU3BOIUTCS
pacijiaBieHre TBepAON MIMXTHI (YyLHIKOBBIA UYT'YH, CTAIbHOM JIOM, BO3BpaT COOCTBEHHOTO MPOU3-
BOJICTBa). Bo3MoyeH BapuaHT paboThl MHAYKIIMOHHBIX Me4ed Ha HUIKOM JTOMEHHOM yyryHe. Pac-
TUIaBJICHHBIN YYT'YH MOJIBEpPraeTcsl BHEMEUHOM 00paboTke necynbQypHpYIOMIUMU peareHTaMH ¢ 1ie-
nwto yranenus cepsl (10 0,015%). 3areM B MHAYKIIMOHHBIX NI€YaX MPOU3BOAUTCS HArpeB U JOBOJ-
Ka JKUJAKOTO YyTyHa JI0 3aJaHHOT0 XUMHUECKOro cocTaBa. [1oAroToBIeHHBII TakKuM 00pa3oM 4yryH
IepeaeTcss B MUKCED, T1e€ MPOUCXOAUT €ro HAKOIUIEHHUE, YCPEIHEHUE 110 XUMUUECKOMY COCTaBy U
neperpes 10 temneparypsl 1500-1520 °C.

[loaroToBiieHHBIN B MUKCEPE METAUI Pa3IMBACTCS B IIEPENATOYHBIE KOBIIY, B3BEILIMBACTCS U
nepeaeTcs Ha MocT MOAU(PHUIIMPOBAHHUS.

MoauduuupoBanue NPOU3BOAUTCS Ha Tpaiibammapare MarHuiicopepikaieil MmopoUIKOBOI
MIPOBOJIOKOM C IIEJIBIO TIOTyUEHHUs MapoBHIHON (hopmbl Tpadura. [lanee koI nepenaeTcs 1 pas-
JIMBKH HA LIEHTPOOESKHBIX MaIINHAX.
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1.2.2 Jlumetinoe omoenenue

JluteitHoe otnenenre 000pyA0BAHO HEHTPOOEKHBIMU MaluHamMu pupm «Pont-a-Mousson» u
«Wantong». B mpouecce oTaMBKU TpyO Ha LHEHTPOOESKHBIX MALIMHAX MPOU3BOAUTCS BTOPHUHOE
rpadguTuzNpyonee MOAUPUIIMPOBAHUE TTOPOIIKOM (DEPPOCHIIUIINS, KOTOPBIM TOJAETCS B CTPYIO
MeTaa.

Hns dopmupoBaHusi pacTpyOHOM YacTH TpyO NPUMEHSIOTCS MECYaHO-CMOJISTHBIE CTEP)KHH,
KOTOpBIE HM3TOTaBIMBAIOTCS B CTEPKHEBOM OTAENIEHWH Ha cTep:kHeBbix aBTomarax LFB100 u
LFBS50 ¢upmer «Laempe» no cold-box-amin-npoueccy.

1.2.3  Tepmuueckoe omoenenue
Otnuteie TPYOBI MOCTYNMAIOT B KOHBEHEPHYIO MeYb MPOXOJIHOTO THIA IS TEPMOOOPAOOTKH.
[Tocne poxoXkACHUS Yepe3 Medb TPYyObl HMEIOT CTPYKTYPY BBICOKOIIPOYHOTO YyryHA C IIAPOBHI-

HbIM TpauTOM, OOECHEUMBAIOLIYI0 MOJYYeHHE MEXaHHYECKHUX CBOICTB uyryHa corjacHo ISO
2531, EN 545 u I'OCT ISO 2531.

1.2.4  Omoenenue mpyboomoenxu

[Tocne TepMo0OpabOTKH, HA BbIXO/E U3 Neun TpyOs! noasepratorcs 100%-HoMy BU3yalIbHO-
MY U MHCTPYMEHTAJIbHOMY KOHTPOJIIO,  TAK)KE KOHTPOJIIO MJIACTUYHOCTH MeTajlla.

[Tocne mepBUYHOTO KOHTPOJIS TPYOBI MOCTYIAIOT HA JIMHUU 00paOOTKHA U KOHTPOJIS, TJIe TIPO-
M3BOJIUTCSL UX COPTUPOBKA MO JHMAaMETpaM, 3a4MCTKa, NUIM(OBKA pacTpyOHOH yacTu M IJIAJKOTO
KOHIIa, a Takke 100%-Hoe ruapaBInyecKoe UCTIBITAaHUE.

Ha BbIxone ¢ nuHMI 0OpabOTKH MPOM3BOIUTCS OKOHYATENbHBIM KOHTPOJIb T€OMETPUU pac-
TpyOa, YHCTOTHI HAPY)KHOW M BHYTPEHHEH TMOBEPXHOCTH TPYO, HAPYKHOTO AMAMETpa TIIAJKOTO
KOHIIa Mocjie NUIM(OBKU UM OTPE3KH U Ka4eCTBO (hacKu.

OT KX7Aol mapTuu TpyO, OTIUTHIX B TEUCHWE CMEHBI M MPHUHATHIX KoHTponepamu OTK, oT-
OuparoTcs o0pasibl TPyO KaXJI0ro JuaMmerpa s MPOBEPKU MUKPOCTPYKTYPHI M MEXaHHYECKHX
XapaKTEPUCTHK.

[Tocie nomyueHus pe3yabTaTOB UCIBITAHUM MAapTUs TPYO CUUTAETCS OKOHYATENILHO MTPUHATON
OTK u HanpaBJsieTcst Ha y9aCTKH HAHECCHUS HAPY>KHOTO U BHYTPEHHETO 3alIUTHBIX TTOKPBITHH.

1.2.5  Yuacmok nanecenusi yunk08020 NOKpbIMus

[{unkoBaHue TpyO MPOM3BOAUTCS HA YCTAHOBKAX IMHKOBAHUS T'a30T€PMHUYECKHM METOJIOM
cornacuo ISO 8179-1.

Jlnst HaHEeCeHUs IIMHKOBOTO MOKPBITHS HUCIIOJB3YeTCsl IMHKOBAs MPOBOJIOKA C COJAEpKaHUEM
nrHka He MeHee 99,0% wim UMHK - aTIOMHUHHUEBAsl IPOBOJIOKA, cocTosmas u3 85% uuuka u 15%
AJFOMUHUS.

HpI/IHHI/IH TepMI/I‘ICCKOFO HaAIIbIJICHUA ITUHKA COCTOUT B pacrmaBe IH/IHKOBOﬁ HpOBOJIOKI/I 104
BO3JICHCTBUEM DJICKTPUUECKON IyTW M MOCIEAYIONIMM paclpeelieHueM Kareilb paciulaBIeHHOTO
[IMHKA Ha TIOBEPXHOCTH BPAIMIAIOIICHUCS TPYOBI CTPYEN CKATOTO BO3TyXa.

1.2.6  Yuacmok nanecenus yemeHmHo-necuano2o NOKpulmus

Jnst HaneceHus neMeHTHO-necyaHoro nokpuitus (LII1) ucnonb3yroTes necok KBapueBblil u
HNOPTIAHALEMEHT (MU IIMHO3EMUCTBIN LIEMEHT JUIsl KaHAJIU3alMOHHBIX TPYO).

Jlnst 3a1uThl BHYTpEHHEH MOBEPXHOCTH TpYO, B cooTBeTcTBUU ¢ ISO 4179, npexycmoTpeHsl
aBTOMAaTHYECKHE JIMHUM, COCTOSIIIME U3 POTALMOHHBIX MamuH 1 HaHeceHnust LIIIIT u arperaroB
uckyccrseHHoro tBepaeHus (AUT) nns yckopeHHo# TepMoBiakHOCTHON 00pabotku (TBO) cae-
KEHAHECEHHOTO MOKPBITHSL.

[IpenBapuTensHO B pacTpyO M IIIagKuii KOHEI TPYO yCTaHABIMBAIOTCS OTPaHUYUTEIBHBIC 3a-
rnymks (uist obecrnieuenuss Heooxoaumoro ciost LIIIT mo Topuam TpyOsl), 3aTeM TpyOBI MOCTYMAIOT
Ha POTAIMOHHBIC MAIITIHEI.

[TpuroToBIEHHBIN EMEHTHO-TIECUaHBIH PACTBOP MOAAETCS C IOMOIIBIO ITHEKOBOI'O HAcoca B
TpYOBI, T/Ie TIPU BPAIICHUH TPYO paBHOMEPHO pacTpeiessieTCss W YIUIOTHSAETCS.
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ITocne nanecenus LIIIIT TpyOsl nepenaroTcst Ha TEPMOBIAXHOCTHYIO 00paboTky B AUT, rae
MIPOUCXOJUT HAOOP MPOUYHOCTU MOKPBHITUS TMPHU BIAKHOCTH Bo3ayxa Omumskoit k 100%. TpyOsl ¢
LITIT 13 rIMHO3EMUCTOTO IIEeMEHTa TEPMOBIAXXHOCTHON 00paboTKe HE MOIBEPraroTCs.

[lo cneunansHOMY TpeboBanuto [lotpedutens nosepx LIIIIT MmoxeT HaHOCUTBCS CIIOW U30-
JSIAOHHOTO TOKPBITHS Ha OCHOBE 3MOKCUIHOU CMOJIBL.

1.2.7  Yuacmok HaneceHusi HAPYIHCHO20 3A8EPUIATOU,E20 NOKPLIMUAL.

TpyOs1, npomeamue TBO, moctynatoT Ha y4yacTOK HaHECEHHUS HApYKHOTO 3aBEpPILIAIOLIETO
MOKpPBITHUS, KOTOpOe npousBoauTcs cornacHo ISO 8179-1.

B kxadecTBe 3aBepIIArOIIETro CJI0s HCIOIB3YETCsl U30JISIIIMOHHOE TIOKPBITHE Ha OCHOBE OUTYM-
HOM, aKpUJIOBOM HJIM SMOKCUJHOM CHHTETHYecKOM cMmoubl. llepen HaHeceHHMEM JIaKOKPAacOYHOIO
MaTepHualia TpyObl IpeaBapUTEIILHO MOJOTPEBAIOTCS 10 HEOOXOAMMOM TeMIepaTyphl.

Hanecenue MmoKpbITHS MPOM3BOAUTCS HA JBYXIO3ULIMOHHBIX YCTAaHOBKaX METOJOM O€3BO3-
JYIIHOTO PaCIBbUICHUS TIOKPBITHS Ha BPALIAIONIYIOCS TPYOY.

[Tocne HaHECEHUsI TOKPBITUS TPYOBI MOCTYMAIOT B CYIIMIBHYIO KaMepy, I'/le IPOU3BOIUTCS UX
CYIIKa TOJOTPETHIM BO3AYXOM. 3aTeM Ha BHYTPEHHIOIO MMOBEPXHOCTh pacTpyba HAHOCHTCS CIIOU
3aLIUTHOTO MOKPBITHS.

Cpennsisi TOJMIUHA HAPYKHOTO 3aBEPIIAIOIIETO MOKPHITHS COCTaBisgeT He MeHee 70 MKM, co-
riacHo ISO 8179-1.

1.2.8  Ipuémxa comogoti npodyKyuu
Ha tpyObI ¢ BHyTpeHHUM U BHEIIHUM MOKpbITUsiMU HaHocuTcst JIO'OTUII npeanpusitus u3roro-
BUTEJISL 1 MAPKUPOBOYHBIE PUCKH U1 cOOpKH TpyOomnpoBoa. ['otoBbie TpyOs! mpuHumatotcst OTK.
Tpyosr DN80-300 mMm yBsizbiBatoTcsi B makeTsl, Tpyosl DN 400 MM U BbIlIE OTIpykatoTcst 0e3 nake-
TOB (HaBasioM). Bce TpyObl oTHpaBisioTcs Ha CKJ1ajJ FOTOBOM NMPOayKIKU A7t oTrpy3ku [Torpedu-
TEIIO.

1.2.9  Ilpouzsoocmeo gpaconuvix uacmetl

[IpousBonctBo (haconusix yacreit u3 YL uaer no romy xe npuHuuny 4to U Tpyod (moaro-
TOBKa METaJlJja, JUThEe, JOBOJIKA U HAHECEHUE 3AIUTHBIX MOKPHITHIA), 32 HCKIIIOUEHUEM TepMOooOpa-
00TKH, KOTOpasi B 9TOM Clly4ae He TpeOyeTcs.

W3 mukcepa MeTaul pasziauBaeTcs B 6apaOaHHbIE KOBIIM, T€ TPOU3BOJUTCS MOAUDUIIUPOBa-
HHUE KOMIUIEKCHBIMHA MOU(UKATOPAMU /IS TIOJTYYEHHS MapoBUIHON (HopMbl TpaduTa. Jlanee KoBI
nepenaércs Ha CTEeHJ JIMTEHHOro KoOHBelepa Jilsl pa3IMBKU MeTajula YaHUKOBBIMU KOBIIAMH B JIU-
TeliHbple (popmbl. JluTeliHble (POpPMBI M3rOTABIMBAIOT U3 XOJIOAHO-TBEPACIOUIMX CMEcEeil MO 0-CeT
nponeccy. s ¢dopmupoBaHus pacTpyOHOM 4YacTH (PACOHHBIX YacTe MPUMEHSIOTCS MeCYaHo-
CMOJISIHBIE CTEPXKHH, KOTOPbIE M3TOTABIMBAIOTCS B CTEPKHEBOM OTACIICHHH HA CTPEKHEBBIX aBTO-
matax LFB100 u LFB50 ¢upmsr «Laempe» no cold-box-amin npoueccy. OtnuBka (pacoHHBIX ya-
CTEW MPOM3BOJUTCS METOJIOM JIMUThS B CyXHE CaMOTBEpJCIONINE recdyanbie ¢popmbl. ['0TOBBIE OT-
JIMBKY MOCTYNAIOT B OTJIEIEHUE OOpYOKH JINThS, T1€ OTAEISAIOTCS JIMTHUKH, IIPOU3BOJUTCS 3aTOUKA
OTJIMBOK aOpa3MBHBIM MHCTPYMEHTOM M OYMUCTKA B JpobeMmEérHOM Oapabane. Ilocie mepBU4HOrO
KOHTPOJISI OTJMBKH MPOXOJIAT MHEBMATHUYECKOE MJIM TMIPABINYECKOE UCIIBITAHUE, TPOXOAT Mexa-
HUYECKYI0 00pabOTKy Ha METAIUIOPESKYIIUX CTAaHKaX M HAMpPaBISIOTCS HA YYaCTOK HAaHECCHHUS
Hapy’>KHOT'O U BHYTPEHHETO 3alllUTHOTO MOKPbITHs. HaHeceHue 3aluTHOrO0 BHYTPEHHETO LIEMEHTHO-
MECYAHOTO MOKPBITHS U BHEIIHETO 3aBEPIIAIOIICTO CJI0s TPOU3BOAUTCS BpydHYH0. ['0TOBBIE (hacoH-
Hble yactu npuHuMaer OTK u onpaisier Ha ckiax roTOBOM NMpoayKIuu i oTrpy3ku [lorpedure-
J10.

1.3 3aBoaCKHE HCTIBITAHUSA

Kaxnas tpy6a u pacoHHas yacTh MOABEPraeTcsl 3aBOICKOMY HCIIBITAHUIO BHYTPEHHUM JaB-
JIEHUEM B COOTBETCTBUHU C TpeOOBaHUSAMHU MEXAyHapoAHbix cranfgaptoB ISO 2531, EN 545 u
I'OCT ISO 2531.
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[{enb TaHHOTO UCTIBITAHUS — MPOBEPKA TEPMETUYHOCTHU TPYO U (PaCOHHBIX YACTEH.
HcnpiTanus TpyO MPOBOIAT THAPABINICCKUM JIaBJICHUEM HE MEHEe:

- 5 MITa (50,0 xrc/cm?) st DN 80 - 300 mm;

- 4 MIla (40,0 krc/cm?) mast DN 350 - 600 m;

- 3,2 MIla (32,0 xrc/em?) ams DN 700 - 1000 M.

Hcnbitanus (hacOHHBIX YacTEH MPOBOIAT THAPABINICCKIM JIaBIICHUEM HE MEHEe:
- 2,5 MITa (25,0 xrc/em?) ans DN 80 - 300 mu;

- 1,6 MITa (16,0 xrc/cm?) as DN 350 - 600 mu;

- 1,0 MIla (10,0 xrc/em?) aas DN 700 - 1000 mm.

14 KonTpoJb kayecTBa

Cucrema KOHTpOJISL M yIpaBlieHus: KadecTBoM, cosznaHHas Ha OO0 «JITK «CoOonHslii co-
KOJI», MPEJCTaBJIsAeT COOONW KOMIUIEKCHBIH IMPOIEcC, OXBAaThIBAIOUIMI BCE 3BEHbsSI MPOMU3BOJICTBA,
Ha4yuHas ¢ IPUTOTOBJIEHUS METAJUIA U JO TOTOBOW MTPOIYKIIMH.

Korga OyayT npoiiieHs! Bce 3BeHbsI TPOM3BOACTBEHHOIO MPOLIECcca U BCE 3TAlbl KOHTPOJI,

M3TOTOBJICHHAS TIPOYKITUS JOJKHA OTBeYaTh TpeboBanusamM cranaapTos ISO 2531, EN 545, ISO
8179-1, ISO 4179.

1.4.1  Koumponb ucxoouwvix mamepuanos

[Tpu kax/10¥1 MOCTaBKE OCHOBHBIX MaTepUaIOB IIPOU3BOIUTCS KOHTPOJIb KayecTBa:

- (heppOCILIABOB M JIOTIOJIHUTENBHBIX TPUCAIOK;

- TIeCKa U1 U3TOTOBJIEHUS CTEPKHEW U BHYTPEHHETO [IEMEHTHOI'O TOKPBITHS;

- LIEMEHTA /711 BHYTPEHHETO MOKPBITHS;

- JAKOKPACOYHBIX MaT€pPUAJIOB JIJIsl BHEIIHETO 3alllUTHOTO MOKPBITHUS.

KOHTpOIII0 OUIEKUT TaKKe s BCIOMOIaTEIbHBIX MAaTEpUAJIOB, HE BXOASIINX HAINPSAMYIO B
coctaB TpyO U (acoHHbIX yacTeil. HeoOxoumble MCbITaHUS Ha3HAYAIOTCS B 3aBUCHMOCTH OT Ka-
4eCTBA U PETYJIPHOCTU IIOCTABOK.

Konmponw 6 npoyecce npouzeoocmea

B npornecce npon3BoAcTBa NOUIEKHUT KOHTPOJIIO:

- XUMUYECKHI COCTaB )KUJKHUX JOMEHHBIX YyT'YHOB;

- COJIepKaHMe CEephl B UyT'yHE JI0 U 11OCIIE 1eCyIbQypalnu;

- XUMUYECKHI COCTaB Yyr'yHa, IOATOTOBIEHHOTO B MHIYKIIUOHHBIX 1€YaX;

- XUMUYECKHM COCTaB YyTryHa B MUKCEpE;

- TEMIIEpATypa YyryHa, BbIIaBAEMOI'0 U3 MUKCEPAa;

- CO/Iep KaHME Cepbl MU MarHusl B UyT'yHE IOCJI€ MOAU(PUIIMPOBAHHUS MarHueM (KaXkIblii KOBII);

- CTEeNeHb 0TOENEHHOCTH YyTr'yHa (KJIMHOBas Mpo0a) rmociae MoAn(GUIUPOBAHUS MarHUEM
(K@) J1pIi KOBII);

- BEC KaXXJI0M OTIUTOI TpyOBbI;

- BHEIIHUH BUJ (BU3YaJIbHO) OTJIMTHIX TPYO.

1.4.2  Koumponvb omaumuix mpyo

TpyOs1, mpomremue TepmMooOpadboTKy, moanexar 100%-HoMy KOHTPOIIIO Ha:
- IJJACTUYHOCTh METajlIa (JIyKTUJIbHOCTD);

- OTCYTCTBUE BHEIIHUX A€(EKTOB;

- COOTBETCTBHE HAPYKHOI'O AMaMETpa YCTAaHOBJIEHHBIM JIOITyCKaM (min, max);
- COOTBETCTBHUE TOJIIMHBI CTEHKH YCTAaHOBJIEHHBIM JOIyCKaM;

- COOTBETCTBHE Pa3MEPOB pacTpyda yCTAaHOBIIEHHBIM JIOMYCKaM;

- COOTBETCTBUE BECA YCTAHOBIIEHHBIM JIOIYCKaM;

- TEPMETUYHOCTD (TUPOUCTIBITAHUS).
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Takxe HPOBOIATCS HCMBITAHUS MEXAHMYECKUX XAPAKTEPUCTUK M MCCIEJOBAaHUS MHUKPO-
CTPYKTYpPBI 00pa31ioB TPyO, OTIUTHIX B OJJHOU IMAPTHUH.

1.4.3  Koumponwb 3auyumHulx nOKpulmuil

LluHKOBOE MOKPBITHE

KoHntposo noexur:

- TOJIIIMHA HAHECEHHOT'0 Ha TPYOy €105l METANINYECKOT0 LIMHKA;
- BHCITHUH BUJ] U CTUIONTHOCTH TTOKPBITHSL.

LleMEeHTHO-IeCYaHOEe MOKPBITUE

KonTpoJtto nomiexur:

- CBEXKEIIPUTOTOBIICHHBIN [IEMEHTHBIN PACTBOP HAa COOTHOIIEHUE MECOK/IIEMEHT, BO-
J1a/IIEMEHT;

- TOJIIIMHA CBEKEHAHECEHHOTO, a TAKXKE 3aTBEP/EBILIETO MOKPBITHS;

- BHEIIHUH BUJI IOKPBITHA.

3aBepliiaroniee JJaKOBOE MOKPHITUE
KonTpoJtto nomiexur:

- YUCTOTA TPYO Mepes HaHEeCEHUEM JIaKa;

- TeMIieparypa TpyO nepe/; HaHeCEeHUEM JIaKa,
- TeMIeparypa B CyIIUJIbHON KaMepe;

- BHENITHUH BU/ U CINIOONIHOCTB IMMOKPBITHUA

- TOJIIMHA TOKPBITHUA.

1.4.4  Koumponw neped omnpaskou npooykyuu

KoHTposb npousBoauTes Ha CKiajie nepes] OTIPABKOM JIIsl MPOBEPKHU OTCYTCTBHUS MOBPEXkKIE-
HU, KOTOpbIE MOTJIM OBl MOSIBUTHCS BO BPeMsl CKJIAJICKUX onepanuii (ajeHue, CUibHbIe yapbl U
T.J.).

O06s3areabHOMY KOHTPOJIIO MOAJIEKAT MaKeThl TPYO (MpaBUIIBHOCTh COOPKH, KAUECTBO 3aTSXK-
KM OOBSI3KH, TabapUTHBIC Pa3MeEphI, BEC).

1.5 Ceprudurkanus

[poayxmus n Cucrema Menemxmenta kauectBa OO0 «JITK «CB0OOIHBIN COKO» COOTBET-
CTBYIOT TPEOOBAHMIM MEKTYHAPOIHBIX M POCCHICKUX CTAaHAAPTOB:

Cnennduxanus Cranpapr

Tpy6s1 EN 545, ISO 2531, 'OCT ISO
2531

daconHBIC YaCTH EN 545, ISO 2531, TOCT ISO
2531

BHelnee MOKphITHE IUHKOM U OTEJIOYHBIM CII0EM EN 545, ISO 8179-1

BHyTpeHHee 11leMeHTHO-TIeCUaHOE MTOKPBITHE EN 545, ISO 4179, BS 6920

Cuctembl MEHEIKMEHTa KadecTBa. TpeOoBaHus ISO 9001:2008

CucTeMBI 9KOJIOTHYECKOT0 MeHE/DKMEHTa. TpeboBaHus 1
PYKOBOJICTBO MO IPUMEHEHHIO

CucreMbl MEHEDKMEHTA OXpaHbl TPy/a U TEXHUKH 0€3-
ornacHocTH. TpeboBaHus

ISO 14001:2004

OHSAS 18001:2007
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Certificazione di Prodotic

Product Certification
a0

000 Lipstak: Pyps Comany
“freateany ok

Certificazions di Prodatia

Product Certifivation

TpyOsl uyryHHble HanopHble Beicokonpounbie DN80-1000 mm ¢
Hapy>KHBIMU 3aIIATHBIMU H BHYTPEHHUM IIeMEHTHO-TIECYaHBIM
HOKPBITUAMU (MK 6€3 HUX) C pacTpyOHBIMU COEIMHEHUSMHU
«TYTON», «TYTON-SIT», «RI», «RIS» u ¢anmneBsm coeau-
HeHueM, u3rorasianBaeMbic o TY 1461-037-90910065-20015,
IPOLUIN IPOBEPKY HAa COOTBETCTBUE B CUCTEME CepTU(UKAIINU
I'OCT P.

Cpok nerictBus - 10 22 utons 2018 r.

YacTu COEAMHUTENIBHBIE JIMThIE M3 BBICOKONPOYHOIO YyryHa C
HApy>KHBIMU 3alIUTHBIMA W BHYTPEHHUM I€MEHTHO-TIECUaHBIM
HOKPHITUAMHU (WM 0€3 HUX) C pacTpyOHBIMH COECIUHEHUSIMHU
«TYTON», «TYTON-SIT», «RJ», «RIS» u ¢manmneBsm coenu-
HEHMEM JUIsl HamopHbIX TpyOorpoBogoB DN80-1000 MM, m3ro-
taBnuBaembie o TY 1460-035-90910065-2015, nponutu 1ipo-
BepKy Ha cooTBeTcTBUE B cucteme ceprudukanuu 'OCT P.

Cpok nevictBus - 10 22 uroHs 2018 r

Ceprudukar ygocroBepsier, 4To TpyObl, (hacOHHBIEC HACTH U
PUCTIOCOOIEHUSI U3 BBICOKOIIPOYHOTO YyT'yHa € HIapPOBUAHBIM
rpadutom coeaunenusiMu TYTON, RJ u RJS Obu1u nposepenst
Ha COOTBETCTBUE MOJIOKEHUAM MEXIYHAPOJHBIX CTaHAAPTOB EN
545-2010, ISO 2531-2009 u noATBEP>KAAET, YTO MPOLYKLIHS
yIIOBJIETBOPSIET TPEOOBAHUSM 3TUX CTAHAAPTOB.

Cpoxk nevictBus — 110 1 ¢pespans 2017 r.

JIOTIOTHUTEIBHBIN JIUCT - ONMUCAHUE MTPOAYKIIMH, HA KOTOPYIO
BbIJIaH cepTudukar:

- DN80-1000 mMm coennuenuss TYTON, RJ u RJS

- yruiotTHuTeNnbHoe pe3nHoBoe Koiablo TYTON no EN 681-1 mis
MATHEBOT'O XO3SHMCTBEHHOI'O BOJIOCHAOKEHHSI U KaHAIU3aI[uu

- BHENTHUE TTOKPBITUS C METAJUTMYECKUM ITMHKOM ITMHK-AJTFOMU-
HUEBOE + 3aBEpILAIOIIEe HAPYKHOE OTAEIIOYHOE MOKPBITHE 110
ISO 8179-1

- BHYTPEHHEE LIEMEHTHO-TIecuyaHoe nokpeitue no ISO 4179, EN
545

- KJ1acchl 1o aaBnenuto 1 coequaenus TY TON — C40 (DN80-
300 mm), C30 (DN350-600 mm), C25 (DN700-1000 mm)

- KJIaCcCHI 110 JaBieHuto aja coequaenuiit RJ u RJS — C40
(DN80-300 mm), C30 (DN350-500 mm), C16 (DN600-1000 mm)
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Certificazione di Prodotto
Product Certification

000 Lipsizi Figs Comaany
“Srumedey Sokar

CERTIFICATE
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€T Tpe60BaHI/I$IM OTUX CTAHAApPTOB.

Cpoxk nevictBus — 110 1 ¢espans 2017 r.

CepTtudukar ynocroBepsiet, 4to Tpyos! kinacca K9, ¢aconnbie
yactu kiaccoB K12, K14 u npucnoco0ieHus U3 BBICOKOIIPOU-
HOT'0 YyTyHa ¢ MapoBuAHbIM TpadutoM coennnenueM TYTON,
a TaK)Ke METO/Ibl UX KOHTPOJIs ObLIIM IPOBEPEHBI HA COOTBET-
CTBUE MOJOXKEHUSIM MEKIYHApOIHBIX cTaHnapToB EN 545-2007,
15O 2531-1998 u nonTBepKaaeT, 4TO NPOLYKIUS YOBIETBOPSI-

Ceprudukar pazpemaer ucnoib3oBanue Tpyd DN80-1000 mm
U3 BBICOKOIIPOYHOTO YyTryHa C MIAPOBUIHBIM IpauTOM B CETIX

3JI0POBBIO MTOTPEOUTEIS.

Cpox nevictBust — a0 18 uronst 2016 1.

00I11eCTBEHHOTO BO0CHAa0XkeHus1 BennkoOpuranun 6e3 ymepoa

ey Ceptudukar yaocToBepsieT, 4To BHYTPEHHEE aHTUKOPPO3UOHHOE
LIEMEHTHO-IIECYaHOE MOKPBITUE TPYO U (UTUHIOB M3 BBICOKO-

Cpox nevictBust — 10 utonst 2017 r.

MPOYHOr0 YyryHa C IIAPOBUAHBIM I'paUTOM MPOILILIH IOJIHBIE
HCIIbITAHUSA 110 BJIMAHUIO HA KAa4YCCTBO BOJbI M IOATBCPKIACT,
YTO NPOAYKIHS MOXKET UCIIOJIB30BaThbCsl B KOHTAKTE C MUTHEBOU
BOJIOM M YAOBJIETBOpsAET TpeOoBaHMsIM cTanaapra BS 6920.

180 9001:2008 «CucteMbl MEHeJKMEHTa KauecTBa. TpeboBa-

HUA»

JIEJIBHOTO YyT'yHA.

Cpox nerictBus — 10 9 anpens 2016 .

O6nacte cepTrduKaMu: pa3padboTKa 1 MPOU3BOICTBO TPYO U3
BBICOKOTIPOYHOT'O YyT'YHA C MAPOBUAHBIM I'paduTOM, (PacOHHBIX
yacTeil ¥ (PaCOHHOTO JIUTHS, IPOU3BOACTBO JIUTEHHOTO U Tepe-
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CERTIFICATE

D00 «ATE «CROBOANMA coson s

CERTIFICATE

000 =/TK «CHOROAHA comans

150 14001:2004 «CucteMbl 5KOJIOTMYECKOT0 MEHEIKMEHTA.
TpeboBaHus 1 PYKOBOACTBO IO IPUMEHEHUIOY

Ob6nactb cepTUUKALMU: Pa3pabOTKa U MPOU3BOACTBO TPYO U3
BBICOKOTIPOYHOTO YyTYHA C IAPOBUIHBIM IpaduTOM, (PacOHHBIX
yacTeil U (haCOHHOTO JIUThS, IPOU3BOJICTBO JIMTEHHOTO U Iepe-
JIeITHOTO YyTYHA.

Cpox nerictBust — 10 9 anpens 2016 .

OHSAS 18001:2007 «CucTeMbl MEHEIKMEHTA OXPaHbl TpyJa U
TEeXHUKH Oe3omacHocTu. TpeGoBaHus»

Ob6nactb cepTUdUKaLMU: pa3pabOTKa U MPOU3BOICTBO TPYO U3
BBICOKOIIPOYHOT'O YyTYHA C MAPOBUIHBIM IrpaduToM, (PacOHHBIX
gacTeil U (haCOHHOTO JIUThS, IPOU3BOJICTBO JIMTEHHOTO U Iepe-
JIEJILHOTO YyT'yHa.

Cpoxk neticteus — 10 9 anpenst 2016 r.

[Tponykuus npennpusitus (Tpyosl, pacoHHbIE YAaCTH), YIUIOTHUTEIbHBIE KOJIbLA, HAXOAIINe-
Csl B IOCTOSSHHOM KOHTAKT€ C MHUTHEBOM BOJOW, MPOILLIM 00s3aTeNIbHbIE HKCHEPTU3bl HA COOTBET-
cTtBue EQMHBIM CaHUTapHO-3MHUIMMUOJIOTUYECKUM U TUTHEHHUYECKUM TPEOOBAHUSIM U pa3pelleHbl
JUIsl UCTIOJIB30BAHUS B BOAOHAIIOPHBIX CUCTEMAX X039MCTBEHHO-IUTHEBOIO HA3HAYCHMS.
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2 HomenkaaTypa npoaykium

2.1

Buanbl coeauHeHu it

000 WJITK «CBobonnslii coxom» npeiaraer [lorpedutento TpyObl U (pacoHHbIE YacTU U3
BUIII' ¢ pa3nu4HbIMU BUAAMH COCIMHEHUN:

e pactpyOHOE
Tabm.2.2);

e pactpyOHOE
Tab61.2.2);

«TYTON» c¢ ycnoBubiM auamerpom 80 — 1000 mm (cm. puc. 2.1, 2.2,

«TYTON-SIT» ¢ ycnoueiM auamerpom 80 — 400 mm (cm. puc. 2.1, 2.2,

e pactpybHoe «RJ» ¢ ycnoBubiM quamerpom 80 — 500 MM (cm. puc. 2.5, 2.6, Tabm. 2.5);

e pactpybHoe «RIJIS» ¢ ycnoubM quamerpom 600 — 1000 MM (cM. puc.2.9, 2.10, Tabm. 2.8);

e (rnanneBoe ¢ ycnoBHbIM quametpom 80 — 1000 mm (cm. puc. 2.12, 2.13, ta6m1.2.10). Xapak-
TEPUCTUKU COETMHEHHH yKa3zaHbl B Tabiuue 2.1.

Tabnuma 2.1 XapakTEepUCTUKH COCTUHEHUN

XapakTepucTHKa TYTON TYTON-SIT RJ RIS dnanueBoe
KH(FISI?:JTI;;((;):IHGPGMCIHGHHC Ja Ja Jla Tla Her
YrioBoe OTKIOHEHUE Ha Ha Ha Ha Her
S;I\TPOTI/IBJIeHI/Ie OCEBLIM CH- Her Ta la o e
I[TIpocroTa cOopku IIpocTo Tpocto Tpocto Tpocto I(;)‘zeclfz)
on cxma aon cronnr | Tl o o Her
Pasbopxka [Tpocto [Ipocto [Tpocto [Ipocto I%Lfclf(’)
e rovGononone bap | A0100% | Mol6w | Josde | Jo2se | fo2se

* - TUANa30H 3HAYeHWH yKaszaH B Tabmuie 5.1 Ha c. 67

2.2

I naokuii koney mpyowl

Pucynok 2.1

Tpyo0a ¢ coennHenueM «TYTON»

Ynnomnumenvnoe
pe3uHosoe Kojibyo

Pactpyonoe coequnenne «TYTON».

Pacmpybnas yacmv mpy6wi
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Coemunenne «TYTON» - pactpyOHOE COEAMHEHHUE TO]] YILIOTHUTEIHLHOE PE3MHOBOE KOJIBIIO
(puc.2.3, Tabn. 2.3). YIIIOTHEHUE JOCTUTaeTCs PaJAUalIbHBIM CKaTHEM YIUIOTHUTEIBHOTO KOJbIA B
nporecce cOopku. [lnanazon NpuMEHEHUS — XOJIOJHOE BOJIOCHA0KEHHE, KaHATH3AIHSI.

Coemunenne «TYTON» He sSBAsSCTCA KCCTKUM M II03BOJISET OTKIOHSATHCSA COCIHMHEHHBIM
TpyOam Ha yroi oT 1,5 10 5° B 3aBUCUMOCTH OT AuaMeTrpa TpyO (moapodHee cm. 1.5.13) mpu co-
XpaHEHHUH TIOJTHOM TepMETUYHOCTH CTHIKA.

P I
Wm S N
D i 77,
li L
Pucynok 2.2 Tpyba pactpyOHnas c coequnennem «TYTON.
Tabnuua 2.2 OcHOBHbIE pa3Mepbl U Macca TPYOBI.
Pasmepsl, MM Macca 1m YcnoBHast Macca TpyOBI ¢ pacTpyooMm
Macca TpyOBI 6€3 | (Ge3 meM. IOKPHITHS / ¢ LIEM. TIOKPHITHEM),
pactpyoa, pactpyba KT, IpU pacdeTHOH JuinHe L
DN D DE S Si 1y KT (c nem. mox-
pEITHEM), KT 5800 6000

80 | 140 | 98755 | 6,013 377 | 80 3.4 14,1 74,0 850 | 765 88,0
100 | 163 | 118735 | 6,073 [3775 | 88 43 17,5 92,0 1060 | 950 109,0
125 | 190 | 144750 | 6,013 (3757 | 91 5,7 21,7 1150 | 1320 | 1190 | 136,0
150 | 217 [ 170755 | 6,03 (3755 | 94 | 71 26,2 139,0 | 1590 | 1440 | 164,
200 | 278 | 222750 | 6353770 | 100 | 103 353 188,0 | 2150 | 1940 | 2220
250 | 336 [27475] | 6871|370 | 105 | 142 46,0 2470 | 281,0 | 2550 | 290,0
300 | 393 [ 326755 [ 7.2 (355 [ 110|189 57,5 313,0 | 3520 | 3230 | 3640
350 | 448 | 378735 [ 7,707 (555 [ 110 | 237 75,4 3900 | 461,0 | 4030 | 476,0
400 | 500 | 429755 | 817553 [ 110 | 295 90,3 467,0 | 5530 | 4820 | 5710
500 | 604 | 532755 | 9,019 (553 [ 120 | 42,8 122,9 6480 | 7560 | 6690 | 780,0
600 | 713 | 6357, 9910|555 | 120 | 593 159,3 8550 | 9830 | 882,0 | 10150
700 | 824 | 73875 [ 10,82°(675% [ 150 | 79,1 2058 1088,0 | 1273,0 | 11230 | 13140
800 | 943 | 84270 | 11,721)6750 | 160 | 1026 250,6 13510 | 1556,0 | 13940 | 1606,0
900 | 1052 | 94575 | 12,622|638 | 175 | 129 300,2 16390 | 1870,0 | 1691,0 | 1930,0
1000 | 1158 [1048750( 13,523(6730 | 185 | 1613 3533 19550 | 2210,0 | 2017,0 | 2281,0

[Tpumeuanue - Jomyck no macce mist Tpy0 6e3 nemenTHoro nokpeitus: DN100-200 mm — 8%

DN250-1000 mm — 5%.
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Pucynok 2.3  YmnoraurensHoe pe3nHoBoe Koublo Tuna « TYTONy.
Tabmumna 2.3 OcHOBHBIE pa3Mephl U Macca YIUIOTHUTEILHOTO KOJIBIIA.
Pa3zmepsl, MM Macca, KT
DN d d> ds hy t1 t2 r (cipaBouHas)

80 126410 | 124*10 | 167 | 1077 | 26 | 575 3,5 0,13
100 14610 144+ 0,21
125 17310 | 171# | 167 | 107 | 26 | 5T5 3,5 0,29
150 20015 | 1985 0,36

+1,5 +1,5
200 256* 254* 18,005 | 11+ 30 6704 40 0,50
250 | 310%15 | 3085 | 32 ’ ’ 0,72

+1, +1,
300 36677 | 3647 | o0s | 19003 | g 7004 4 0,94
350 420820 | 418+ ’ - ’ 1,25
400 47520 | 47320 | 22,0705 | 13%03 | 38 8703 5,0 1,54
500 58330 | 58130 | 24,070 | 14703 42 9703 5,5 2,45
600 692830 | 69030 | 26,0105 | 15703 46 | 10733 6,0 3,34
700 | 809735 | 8035 | 33,570% | 2003 | 55 Les |19 4,55
800 | 919739 | 91335 | 355%05 | 21203 | 60 80 5,51
900 | 102675 | 102040 | 37,570 | 2203 | 65 1895 | o 6,30
1000 | 1133725 | 1127#40 | 39,5705 | 2303 | 70 - ’ 7,04
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2.3

Tpy0a c coenunennem «TYTON-SIT»

Coenunenne «TYTON-SIT» - pacTtpyOHOE COeAMHEHHME IOJ YIUIOTHUTEIBHOE PE3NHOBOE
Konblo (puc.2.4, Tabn. 2.4), ananornyHo coenuHeHno «TYTONy. [{ns naHHOTO COenMHEHUS HC-
none3yercs Tpyoa ¢ coeaunenueM «TYTON» u ymnotHutensHoe pe3nHoBoe Koibllo «TYTON-
SIT», ycunenHoe py>KUHHBIMU cerMeHTaMu. CoeIMHEeHUE YCTOMUMBO K CMEIICHHIO, He TpeOyeT B
MecCTax U3MEHEHHUS HAMpaBICHUS YKIAJKH TPyOOIPOBO/Ia UM YMEHBIIICHUS TuaMeTpa (Ha TPOMHH-
Kax, MOBOPOTaxX, Mepexojax) YCTAaHOBKU YHOPOB (YKpEMHUTENbHbIE OIOKM) Al KOMIIEHCAIIUU CHJI
OCEBOT0 THJIPABIMYECKOTO JaBJICHHs. YTUIOTHUTENIbHOE pe3nHoBoe KoibIlo «TYTON-SIT» ocha-
IIEHO ¢ BHYTPEHHEW CTOPOHBI CTAbHBIM MPY>KUHHBIM CETMEHTOM. TpyObl ¢ yIJIOTHUTENBHBIM Pe-
3uHOBBIM KOJIBIIOM «TYTON-SIT» npennasHadeHsl 1751 9KCIUTyaTallii B TPYOOIIPOBOIAX € JOMY-
CTHMBIM pa0O4YMM JaBlieHHEM B TpyOompoBoje a0 16 6ap B 3aBUCUMOCTH OT AuaMeTpa. Tpybompo-
BOJI MOXKET OTKJIOHSITHCS B JIFOOYIO CTOPOHY 110 3°.

P

&

It SHKS
XTI AR
SIS

Vi

Wil
9% 020202002026 0 20202020202
\/ s ae syeiecrieeses

R / /':.oié:::::,:‘o,o.o,o,o,o,oz
0K P
*&k‘fﬂa? CRSAAREEIRIEEREAES
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ds
dz

CraJpHOU IPYKUHHBIA CETMEHT

Bug A

Pucynok 2.4  VYmnoraurensHoe pe3nHoBoe Koublo «TYTON-SIT».

Tabmuna 2.4 OCHOBHbIE pa3Mepbl YIUIOTHUTEIBHOIO KOJIbIA U TaPAMETPBHI.
Pazmepsl, Mm KonuuectBo HonycTu-
CTaJIbHBIX Knacc |Knacc mo| moe pabo-
NPYKUHHBIX | TIO JIaB- |TOJIIMHE| 4Yee JaB-
DN di d ds t cré}r]MeHTOB, J'ICI-)III/IIO CTGHII-IKI/I HeHI/IJz(PF
IIT. A), 6ap
80 126510 | 124%10 | 16709 26 4 C100 K9 16
100 146510 | 144510 | 16709 26 5 C100 K9 16
Co64
125 173510 | 171210 | 16790 26 5 C100 K9 16
Co64
150 2001 | 19815 | 16700 26 7 C100 K9 16
200 25617 | 25415 | 18709 30 10 64 K10 16
C100
250 310%° | 3085 | 20700 32 15 C50 K9 10
300 366515 | 364515 | 21709 34 20 C50 K9 10
400 475520 | 47320 | 23%03 38 30 C50 K10 10
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24 Tpyo6a ¢ coenuneHueM «RJ»

Cmonophas npogonoka

Hannaenennwiii sanux

Pacmpybnas ywacms mpyowvt

Ynnomnumenvnoe
pe3unogoe KoIbyo

Cmonopui
Tnaokuii koney mpyowi

Pucynok 2.5 PactpyOHO-3aMKOBOE coenuHeHue «RJ».

Coenunenue «RJ» - cTBIKOBOE pacTpyOHO-3aMKOBOE COEIMHEHHE I0J1 YIUIOTHUTEIbHOE pe-
3uHOBOE KoJib110 THHA «BPCy» (puc. 2.7 , Tabn. 2.6) nnu tuna «TYTON» (puc. 2.3, ta6.2.3).

Coenunenue «RJ» obecrneunBaeT HEBO3MOXKHOCTb CaMOIIPOU3BOJIBHOIO PACCOEIMHEHUS TPYO
pu pabote TpyOONpoBO/ia B CII0)KHOM pelibepe MECTHOCTH, B MECTaX ONACHOCTU OCAJIKU I'PyHTa U
IpU yAapHBIX Harpy3kax. HamaBieHHbIN BalMK Ha IJIaJIKOM KOHIE TpyObl M JABa cTomopa (puc.
2.8, Tabn. 2.7), BIBUTraeMble TIOCJIe CTHIKOBKH TPYyO B BBIEMKY pacTpyOa U (UKCHUpYEMBIE CTOIOP-
HOW NMPOBOJIOKOH (MM PEe3UHOBBIM (PUKCATOPOM), HE MO3BOJISIOT HAPYIIUTh COETUHEHHE. DTO 0CO-
OCHHO Ba)KHO NPU MOHTa)KE TPYOOIPOBOJIOB B HEYCTOMUMBBIX I'PYHTaX, B TOPUCTON MECTHOCTH U B
BEPTUKAJILHOM MoJIokeHHH TpyO. Takxke coeauHenue «RJ» mpuMeHseTcst A NpOKIagku TpyOo-
MIPOBOJIOB METOJIOM TOPU30HTAILHO HAIPABIEHHOTO OYpeHUsI.

Coenunenue «RJ» He sBSETCS KECTKUM U MO3BOJSET OTKJIOHATHCS COEAMHEHHBIM TpyOam
Ha yroxa 1,5 1o 5° B 3aBUCHUMOCTH OT Auamerpa TpyO (mojapobHee cM. 1m.5.13) mpu coxpaHeHHH
MOJTHOW TePMETUYHOCTH CTHIKA.

JlnanazoH NpUMEHEHHsI — X0JI0JHOE BOJJOCHA0KEHHE, TeTJIOCETH, KaHAIN3aLusl.

L 1.

v
A 4

Pucynok 2.6 Tpy0Oa pactpyOHas ¢ coequHeHuem «RJI».
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Tabnuna 2.5 OCHOBHBIE pa3Mepbl U Macca TPYOBI.
P M Macca 1l m | VYcnoBHas macca TpyOsI ¢ pac-
A3MCPBI, MM czc_ TpyOBI 6e3 | TpyOoMm (0e3 1eM. TOKPBITHS / C
ac- pactpyba | LEeM. IIOKPBITHEM), KT, IPH pac-
DN D DE S S, | I h b Tp py- (c mem. qyeTHOH JuHe L
6a, Kr “Z;I;"ff' 5800 6000
80 | 156 | 987,% | 6,03 [3777| 85 3; 50 | 82 | 54 141 | 760 | 87,0 | 785 | 90,0
100 | 176 | 118755| 6,073 [3770 | 91 gg 50 | 82| 69 17,5 | 950 | 108,0 | 98,0 | 112,0
125 | 205 | 144755 6,073 [3770 | 95 }ig 50 | 82 | 88 | 217 | 1180 [ 1350 | 122,0 | 139,0
150 | 230 170555 6,0 |3775 | 101 }‘5‘3 5182|107 | 262 | 143,0 | 163,0 | 148,0 | 168,0
200 | 288 |222730] 6,35 [3777 | 106 }2(5) 55| 92 | 168 | 353 | 1940 | 222,0 | 200,5 | 229,0
250 | 346 |274755] 6,876 [3777 | 106 }22 55| 92 | 232 | 460 | 2550|2900 | 2640 | 299,0
300 | 402 |326735| 7205 399 | 106 | (13| 55 | 0= | 296 | 5750|3230 | 363.0 | 3340 | 3750
350 | 452 |378755| 7707 |54 10 | (90 | 60 [ 102 | 357 | 754 | 4010 | 4730 | 4150 | 4880
400 | 513 [429735| 8,177 [s55 | 115 }gg 6,0 | 102 | 445 | 903 | 480,0 | 568,0 | 497,0 | 586,0
500 | 618 [532735] 9,01 [5555 | 120 ;gg 6,0 | 102 | 62,8 | 1229 |666,0 | 776,0 | 689,0 | 800,0

[Mpumeuanue - Jomyck mo macce ais TpyO 6e3 nemenTHoro mokpeitis: DN100-200mm — 8%);
DN250-500Mm — 5%.
* B rpade 1| Bepxuue undps! — 1rHa pactpyda 1o ymioTHUTeIbHOE Koblo Tuna «BPCy, HrxHue mudpol
— M0/ YIJIOTHUTENIbHOE KoJIbIIo THna «BPCy.

10°

]

t

di

Pucynox 2.7 VYmnnorHutenbHOE pe3nHOBOE KOubLO TUIA «BPCy».

A

d»

ds
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Tabmuua 2.6 OCHOBHBIE pa3Mepbl U Macca YIUIOTHUTEIbHOTO KOJIbLIA.
Pa3mepsl, MM Macca, xr
DN di d> d; d4 b t to R (cripaBo4Has)
100 | 146,5°" | 134,5*" | 99,5*' | 140,5*" | 30 55 | 143 | 50 0,17
125 | 172,5*" | 160,5*" | 123,0*" | 167,0' | 31 | 55 | 153 | 50 0,28
150 | 203,55 | 189,515 | 151,0*!5 | 196,085 | 32 55 | 153 | 55 0,41
200 | 260,0*'5 | 244,01° | 202,013 | 250,045 | 33 55 | 153 | 6,0 0,50
250 | 315,04 | 299,04 | 257,0+'° | 305,0° | 33 | 55 | 153 | 6,0 0,63
300 |369,08" | 353,0+'5 | 311,0°'° | 359,083 | 33 55 | 153 | 6,0 0,95
‘i?:l
g
rﬁ—/“ 2T 4o
A T
7 \
\
/[« /i\ E‘\ © |
e -—_— — ’ —
!
. ,.i'
\ i &,
A-A B-B
o] 7
by by
" by - R by >

Pucynok 2.8  Cromnop u3z BULI" nns coenunenust «RI».

Tabnuna 2.7 OcHOBHBIE pa3Mephl U Macca CTOMOPA.

Macca cronopa
DN | b b2 b3 h R a’ B° c’ c JIEBOTO €0
CTOIIOPHOM paBoro,
IIPOBOJIOKOM, 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 9,0 95 152 0,43 0,38
200 | 60 48 26 19 | 111 | 78 8,0 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 5,0 53 | 207 1,18 1,10
500 | 85 72 38 24 | 266 | 48 4,5 | 51,5 | 248 1,46 1,38

Kommiekt nocraBku Ha oy TpyOy: DN80-250 MM — cronop npasblii 1 mit., conop jaeBblii 1 mr.;
DN300-500 MM — cTomop mpaBslii 2 MIT., CTOTIOP JIEBBIHA 2 IIT.
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2.5 Tpy0a ¢ coenuneHneM «RJS»

Pacmpybuas wacmo mpyowi

Cmonopubwi snemenm
Ynnomnumenvnoe
Pe3UH0B80e KONbYO

Tnaokuu koneu mpyooi Hannaenenunwiii sanux

Cmonopnvle nemennoi

Pucynok 2.9 PactpyOHO-3aMKoBOE coequHeHne «RJS».

Coenunenne «RJS» - cTbIKOBOE pacTpyOHO-3aMKOBOE COCTUHEHUE MO/ YIJIOTHUTEIBHOE pe-
3uHOBOE KOJbI0 TUma «TYTON» (puc. 2.3, tabin. 2.3). SABnsercs ananorom coequnenus RJ. Jlan-
HOE€ COETMHEHNE UCIOJIb3YETCs IPU MPOKJIIaJKe TpyOoonpoBo1oB bonbioro guamerpa DN600-1000
MM, oOecTieurBasi KOJIbIIEBOM 3aMOK 10 BCEH MOBEPXHOCTH pacTpyoa.

Coenunenne «RJS» oOecrieunBaeT HEBO3MOXHOCTh CaMOIIPOU3BOJIBHOIO PacCOeTUHEHUS
TpyO mpu pabore TpyOONpPOBOJA B CIOKHOM peibede MECTHOCTH, B MECTaX OIMACHOCTH OCAJIKH
IpyHTa U NIpU YAAPHBIX Harpys3kax. J[is 3TOM nenu B JaHHOM COEIMHEHUHU IPELyCMOTPEHBI CTO-
nopHsele 31eMeHThl (puc. 2.11, tabn. 2.9), KoTopble BCTaBISIIOTCS MOCE CTHIKOBKH TpyO B a3 Ha
pacTpyOe U pacnpelenstoTcss BIPaBO M BJIEBO M0 BCEH OKPY)KHOCTHU TJIaJIKOro KOHLA TpyOsl. s
MCKJIIOYEHHS CaMOITPOU3BOJILHOTO MEPEMEIIECHU B a3e pacTpyda CTOMOPHBIE 3JIEMEHTHI JOTOTHU-
TEJIBHO CTATUBAIOTCA GUKCUpYoLiel ruOKoi cranbHoi nenroit mapku H-0,8%20 ('OCT 3560) win
AQHAJIOTMYHOM MMIIOPTHOIO MPOW3BOJICTBA. MOHTHpPYETCS NP MOMOIIM HATSKUTENs MeTainye-
CKHUX JICHT C 3aMKOBOM MJIM 0€33aMKOBOM (pUKCaIHei.

Jlnana3zoH NMpUMEHEHHsS — XOJOJHOE BOJOCHAOKEHHUE, TeIUIOCeTH, KaHajlu3auus, OecTpaH-
LICHHBIA METOL.

|

A\ 4

DE

li L
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\ 4

Pucynok 2.10 Tpy6a pactpyOHas ¢ coenunenuem «RJS».
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Tabmuua 2.8  OcHOBHbIE pa3Mepbl U Macca TPYObI.

Pasmepbi, MM Macca 1| Pacuérnas macca (kr) Tpy-
M TpyObI| ObI ¢ pacTpyOom (0e3 1em.
Macca 0e3 pac-| MOKpHITHUS / C LieM. TIOKPBI-
pactpy] TpyOa TUEM) AMUHON L, MM
DN| DE | S | S | 1 | i |hislb? g gr| (C1EM
HOKPRIT) 5800 6000
THEM),
KT
600 6353;,% 9,919 53’,3 120 { 200 | 7,0 |11,0] 92,5 | 159,3 | 888,2 [1010,0{ 916,0 |1048,0
700 7381’2 10,820 6f§’g 150 { 235 | 7,0 |11,0] 120,0 | 205,8 |1129,0{1314,0{1164,0/1355,0
800 84221(,05 11,7%! 613’,2 160 [ 245 | 7,0 |11,0| 154,0 | 250,6 |1403,0/1608,0{1446,0/1658,0
900 9451’% 12,62 613’,2 1751260 | 7,5 |11,5]193,0| 300,2 |1703,0(1934,0{1755,0/1994,0
1000 1048f;1%13,5'2’36f212 185 (270 | 7,5 |11,5] 239,0 | 353,3 |2033,0(2288,0{2095,0|2359,0
L A-A
< > ’ L,
B,
— i
7777 nv
R/\/ \ r
A
I_._.
|ON7Q0 |
-
1 |
Mecmo Mapkupobku
-
Pucynok 2.11 CronopHsle 351eMEHTHI Ui coeiuHeHus «RJS».
Tabmuma 2.9 OcHOBHBIE pa3Mephl U Macca CTOMIOPHOTO AJIEMEHTA.
KonngectBo Bec cronopusix
DN, Limv | Lovv | Lsvim R, MM hovy CTOIOPHBIX JJIEMEHTOB, KT
MM JJIEMEHTOB, Ha Co-
OJTHOTO
TIT. eIMHeHNE
600 193,6 105 43 317,5 25+1 10 1,8 18,0
700 222.0 103 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 5240 29,3+1 14 2,6 36,4
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2.6 Tpy6a ¢ npuBapHbIMH (pIaHIIAME

Dnaney

I naoxuii koney
mpyowl

\ [ naokuii koney
\ mpyowl

Bbom

Vnnomnumenvnoe
KObUO

Pucynok 2.12 QDI1aHLIEBOE COEUHEHUE.

dnaH1EeBOE COCTUHEHHE COCTOUT U3 ABYX (DJIaHLEB, YIUIOTHUTEIBHOTO KOJbla U OOJTOB,
KOJIMYECTBO U pa3Mep KOTOPBIX 3aBUCAT OT HOMUHAJIBHOT'O JAAaBJIEHUS B TPYOOIPOBOJIE U YCIOBHOIO
npoxosaa TpyOorpoBoaa. ['epMeTHYHOCTh COEAMHEHMsI JOCTUTaeTcs 3a CUeT CXKaTHUs IUIOCKOU
YIUIOTHUTEIBHON MPOKIAAKU MEXy AByMs (iaHnamu. YepTéx QuiaHlia, OCHOBHBIE pa3Mephl H
Macca ykaszaHbl Ha pucyHke 2.14 u Ttabauue 2.11, uepTé&x u pazMepbl yIIJIOTHUTEIBHOIO KOJIbLA -
Ha pucyHke 2.15 u Tabmume 2.12

To4YHOCTH COOPKM COEIMHEHMsI, a TaKKe€ BO3MOXHOCTb €0 MPOCTOTO JIEMOHTaXKa, JIENaloT
¢nanueBble TpyObl U (UTUHTU OCOOEHHO MPUTOAHBIMU JJI YCTPOMCTBA HAJ3EMHBIX TPYOOIPOBO-
JIOB, JUIl MOHTaXka B KaMepax oOCITy>KUBaHMs 3aJBHXKEK, B CMOTPOBBIX KaHalIax, B pe3epByapax, Ha
HACOCHBIX CTAHIUSX.

_____ -l _ __ ___DE _______._._______._.___}__.DN_____._.____ -

Lo s i o e b b

\ s N

Pucynok 2.13 Tpy6a ¢ npuBapHbIMH (IIaHLIAMU.



&

000 «JITK «CB0OOOIHEBII COKOID)

Pexomenaaruu no ncnonp3oBanuto Tpyo uz BUIIT (pemakius Ne3)

ctp. 23 u3 140

Tab6muua 2.10

OcHOBHBIE pa3mMepbl U Macca TPYOB.

Pa3mepsl, MM Macca ¢anua, kr Macca 1 v | Pacuéras Maccavaiy_(iI;IS%g’ﬂaHuaMH
Tpy6EI 6e3 (xr) mmuHON L= MM
DN | DE S | PN10 | PN16 | PN25 | dmanua, kr | PN 10 PN 16 PN 25
80 | 9855 | 8177 | 28 2,8 2,8 16,1 94,0 94,0 94,0
100 | 11855 | 8417 | 33 33 3,8 20,4 119,0 119,0 120,0
125 | 144755 | 88" | 4,0 4,0 4,7 26,4 153,0 153,0 155,0
150 | 17075 | 9,10 | 5,0 5,0 6,0 32,4 189,0 189,0 191,0
200 | 22255 | 980 | 6,9 6,7 8,7 46,1 268,0 268,0 271,0
250 | 27450 [ 10,52 | 9.8 94 | 13,0 61,3 357,0 357,0 364,0
300 | 32655 [ 11220 13,0 | 12,6 | 177 78,1 456,0 455,0 465,0
350 | 37875 [ 11,971 147 | 17,5 | 254 96,5 561,0 566,0 582,0
400 | 42975 [ 12,622 | 172 | 22,1 | 332 116,2 674,0 684,0 706,0
500 | 532055 | 14,02 | 232 | 374 | 472 160,6 930,0 959,0 978,0
600 | 63555 [ 1542 | 32,8 | 576 | 680 211,3 1228,0 1278,0 1299,0
700 | 73875 | 16,82 | 443 | 594 - 268,5 1566,0 1596,0 -
800 | 8427, | 18228 | 585 | 768 - 332,1 1944.0 1981,0 -
900 | 9457, | 19,671 | 69,6 | 91,4 - 401,7 2349,0 2393,0 -
1000 | 1048710 | 21,0%1 | 87,6 | 127,0 - 4717 2803,0 2882,0 -

[Mpumeuanue: gonyck no macce it Tpy6 0e3 duaniies: DN80-200 mm — 8%; DN250-1000 mm — 5%.
ITo cormnacoBanmio ¢ [TorpeGuTeIeM BO3MOKHO H3TOTOBICHHE TPYO APYroil MEPHOH UTHHBI B COOTBETCTBHU

¢ ISO 2531 u EN 545.

2.7 ®dDaanen

Pucynok 2.14 ®nanen u3 BEICOKOIIPOYHOTO YYT'YHA.

«

) 4

A

Pucynok 2.15 VYnnotHuTenbHOE KOJIbLIO

JJIA (I)J'IaHLICBOF O COCAUHCHUA.
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Tabmuma 2.11

OcHoBHbIE pa3Mepsl 1 Macca (uiaHIa.

DN, MM D, PN, Di,mm | Do, mMm | D3, MM | d, MM | B, Mmm £ n*, IIT. Macca
MM 6ap MM ’ ¢nanua, Kr

10

80 98 16 133 160 200 19,0 19,0 | 3,0 8 2,8
25
10 153 180 220

100 118 16 153 180 220 19,0 19,0 | 3,0 8 33
25 153 190 235 23,0 3,8
10 183 210 250

125 144 16 183 210 250 19,0 19,0 | 3,0 8 40
25 184 220 270 28,0 4,7
10 209 240 285

150 170 16 209 240 285 23,0 19,0 3,0 8 >0
25 214 250 300 28,0 | 20,0 6,0
10 264 295 340 8 6,9

200 222 16 264 295 340 230 | 200 3,0 12 6,7
25 274 310 360 28,0 | 22,0 8,7
10 319 350 400 23,0 2.0 9,8

250 274 16 319 355 400 28,0 ’ 3,0 12 9,4
25 331 370 425 31,0 | 24,5 13,0
10 367 400 455 23,0 4.5 12 13,0

300 326 16 367 410 455 28,0 ’ 4,0 12,6
25 389 430 485 31,0 | 27,5 16 17,7
10 427 460 505 23,0 | 24,5 14,7

350 378 16 432 470 520 28,0 | 26,5 | 4,0 16 17,5
25 446 490 555 34,0 | 30,0 25,4
10 477 515 565 28,0 | 24,5 17,2

400 429 16 484 525 580 31,0 | 28,0 | 4,0 16 22,1
25 503 550 620 37,0 | 32,0 33,2
10 582 620 670 28,0 | 26,5 23,2

500 532 16 606 650 715 34,0 | 31,5 | 4,0 20 37,4
25 613 660 730 37,0 | 36,5 47,2
10 682 725 780 31,0 | 30,0 32,8

600 635 16 721 770 840 37,0 | 36,0 | 5,0 20 57,6
25 718 770 845 40,0 | 42,0 68,0
10 797 840 895 31,0 | 32,5 5.0 24 443

700 738 16 791 840 910 37,0 | 39,5 ’ 57,4
25
10 904 950 1015 34,0 | 35,0 50 24 58,8

800 842 16 898 950 1025 40,0 | 43,0 ’ 76,8
25
10 1004 1050 1115 34,0 | 37,5 50 23 69,6

900 945 16 998 1050 1125 40,0 | 46,5 ’ 91,4
25
10 1111 1160 1230 37,0 | 40,0 50 23 87,6

1000 | 1048 16 1115 1170 1255 43,0 | 50,0 ’ 127,0
25

Nn* - KOJMYECTBO OTBEPCTUH MO OOITHI
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Tabmuua 2.12 OcHOBHbIE pa3Mepbl YIIJIOTHUTEIBLHOTO KOJIbIA, MM

DN | 80 [ 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
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
2.8 dacoHHbIE YaCTH
2.8.1  Omsoovl
Tabnuna 2.13 OCHOBHBIE pa3Mepbl OTBOJIOB, MM
OTBO/J PACTPYBHBIN (OoCT)
0=10° [ 0=15° [ 0=30° [ o=45° L
DN | S L L L L .
80 7,0 95 95 96 99 e I W s /
100 7,2 126 127 129 132 N v -’~"Q"
125 7,2 146 147 149 153 7,
150 7,8 165 166 169 174 //
200 | 8,4 205 206 209 215 “
250 9,0 205 206 209 215 ﬂvy‘
300 | 9,6 205 206 209 215 ' 5.‘ /
350 | 10,2 236 238 241 248 S ’Qq
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
OTBOJI PACTPYBHBI (ISO)
a=11°15 a=22°30’ o=45°
DN S L L L
30 7,0 30 40 55
100 | 7,2 30 40 65
125 7,5 35 50 75
150 7,8 35 55 85
200 8,4 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
OTBO/| ®JIAHLEBDI 0=45° (ISO)
DN S L
80 7,0 130
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100 7,2 140
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
500 12,0 375
600 13,2 425
700 14,4 480
800 15,6 530
900 16,8 580
1000 18,0 630

OTBO/I PACTPYB-TJIAIKMI KOHEL (TOCT)

T/RJ | 0=10° | a=15° | 0=30° | 0=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 [90/175 | 205 206 209 215
300 | 9,6 |95/180 | 205 206 209 215
OTBO/I PACTPYB-TJIAJKHIA KOHELL (ISO)

o=10° a=15°
DN S L L1 L L1
80 8,1 30 210 38 210
100 | 8,4 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
OTBOJ PACTPYB-I'JIAJIKHM KOHEIL (ISO)
o=30° a=45°

DN S L L1 L L1
80 8,1 44 210 55 210
100 | 8.4 18 240 20 250
125 | 8,8 57 225 76 225
150 | 9,1 65 244 70 260
200 | 9,8 80 265 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 | 156 | 200 212 285 244
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2.8.2

Tabmnuua 2.14

Konena, nepexoovl, nampyoxu

OcHOBHbBIE pa3Mepbl KOJIEH, IEPEX0/I0B U NAaTPyOKOB, MM

KOJIEHO PACTPYEHOE (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 7,2 120
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 14,4 720
800 15,6 800
900 - -
1000 - -
KOJIEHO ®JIAHLIEBOE (F'OCT)
DN S L
80 7,0 150
100 7,2 200
125 75 225
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 13,2 550

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 7.8 220

200 8,4 260

250 9,0 350

300 9,6 400

350 10,2 450

400 10,8 500

500 12,0 600

600 13,2 700

700 14,4 800

800 15,6 900

900 16,8 1000

1000 18,0 1100
KOJIEHO PACTPYB-TVIAJIKHAM

KOHEIL (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-IJIAJKUI
KOHEII (ISO)

DN | S L L1 L2
80 | 8,1 80 310 230
100 | 84 100 340 240
125 | 88 130 370 240
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 | 154 | 605 805 200
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IEPEXO/ PACTPYBHBIH (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 P
300x150 9,6 7,8 350 - S1
300x200 9,6 8,4 250 f
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|I—HiI T T -~ "~~~ '
400x250 10,8 9,0 360
400x300 10,8 9,6 260
400x350 10,8 10,2 160 v
500x350 12,0 10,2 360 3
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
MEPEXO/ PACTPYBHBIHN ('OCT)
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

S2
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250x200 9,0 8,4 250
300x125 9,6 7,0 500
300x150 9,6 7,8 450
300x200 9,6 8,4 350

300x250 9,6 9,0 250 L
350x200 10,2 8,4 450 S1 >
350x250 10,2 9,0 350 L

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 DN RIY| [ R R | L dn
500x350 12,0 10,2 500

500x400 12,0 10,8 400 Y
600x400 13,2 10,8 600

600x500 13,2 12,0 400 1

700x500 14,4 12,0 600

700x600 14,4 13,2 400

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/ ®JIAHIIEBBIN (ISO)

DN x dn S1 S2 L

100x80 7,2 7,0 200

125x100 7,5 7,2 200

150x125 7,8 7,5 200

200x150 8,4 7,8 300

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 E_ S1

600x500 13,2 12,0 600 O
700x600 14,4 13,2 600

800x700 15,6 14,4 600 A
900x800 16,8 15,6 600
1000x900 18,0 16,8 600

MEPEXO/I ®JIAHIIEBBIA (TOCT)

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
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250x100 | 9.0 72 450
250x150 | 9.0 78 350

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

350x300 | 102 9.6 250

400x350 | 108 102 250

500x400 | 12,0 10.8 350

600x500 | 13,2 12,0 350

700x600 | 144 13.2 350

800x700 | 15,6 14.4 350

900x800 | 16,8 15.6 350
1000x900 | 18,0 16.8 350

MEPEXO/] PACTPYB-TJIA KU

KOHEI (TOCT)

DNxdn | S1 | $2 | L | L1

100x80 | 72 | 7.0 | 250 | 90 « L s

125x80 | 7.5 | 7.0 | 300 | 90

125100 | 7.5 | 7.2 | 250 | 90 o p < S2

150x80 | 7.8 | 7.0 | 350 | 90

150x100 | 7.8 | 7.2 | 300 | 90

150x125 | 7.8 | 75 | 250 | 90 | DN| —f— — — == B dn
200x80 | 8.4 | 7.0 | 450 | 90

200x100 | 8.4 | 7.2 | 400 | 90

200x125 8,4 7,5 350 90 T 7

200x150 | 8.4 | 7.8 | 300 | 90 L

250x100 | 9.0 | 7.2 | 500 | 90 >

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 | 8.4 | 400 | 90

300x250 | 9.6 | 9.0 | 300 | 90

MEPEXOJ] PACTPYB-®JIAHEIL]

(TOCT)

DN x dn S1 S2 L

100x80 72 7.0 200 I -
125x80 75 7.0 250 4 e >
125100 | 7.5 72 200 ']f s

150x80 7,8 7,0 300 S2
150x100 | 7.8 72 250

150x125 | 7.8 7.5 200 ety
200x80 | 84 7.0 400 DN dn
200x100 | 8.4 7.2 350

200x125 8.4 75 300

200x150 | 8.4 7.8 250 Bfj

250x100 | 9.0 72 450 L#

250x150 | 9.0 7.8 350

250x200 | 9.0 8.4 250

300x125 9.6 75 500




&

000 «JITK «CBOOOIHEIH COKOII»

Pexomenaarnu nmo ucnosp3oBanuto Tpyo uz BUILT (pemakius Ne3)

ctp. 32 u3 140

300x150 | 9.6 7.8 450
300x200 | 9,6 8.4 350 L -
300x250 | 9.6 9,0 250 4 S >
350x150 | 102 | 78 | 550 — o
350x200 | 10,2 8,4 450 $2
350x250 | 102 9,0 350
350x300 | 102 9.6 250
400x200 | 10,8 8,4 550 DN\ ffF =y~~~ T T " |dn
400x250 | 10,8 9.0 450 ¥
400x300 | 10,8 9,6 350
400x350 | 10,8 10,2 250 B
500x350 | 12,0 10,2 450 4
500x400 | 12,0 10,8 350
600x400 | 132 10,8 550
600x500 | 13,2 12,0 350
700x500 | 14,4 12,0 550
700x600 | 14,4 132 350
800x600 | 15,6 132 550
800x700 | 15,6 14,4 350
900x700 | 16,8 14,4 550
900x800 | 16,8 15,6 350
1000x800 | 18,0 15,6 550
1000x900 | 18,0 16.8 350
MMATPYBOK ®JIAHEII-PACTPYB
(ISO)
DN S L
80 7.0 130
100 7.2 130
125 7.5 135
150 7.8 135
200 8.4 140 —
250 9,0 145
300 9,6 150 % o %M‘
350 10,2 155 '
400 10,8 160
500 12,0 170 DN| | . L |
600 132 180
700 14,4 190
800 15,6 200
900 16,8 210 “ vy
1000 18,0 220
MMATPYBOK ®JIAHEI-PACTPYB L
(TOCT)
DN S L
80 7.0 100
100 7.2 100
125 7.5 100
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
600 132 250
700 14,4 250
800 15,6 250
900 168 300
1000 18,0 300
MMATPYBOK ®JIAHEL-TJIAJIKWI
KOHEIL (ISO)
DN S L
80 7,0 350
100 72 360
125 75 370
150 7.8 380
200 8,4 400
250 9,0 420
300 9,6 440
350 10,2 460 E 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 {
1000 18,0 600 L
MMATPYBOK ®JIAHEI-TJIA KA
KOHEIL (TOCT)
DN S L
80 7.0 300
100 72 350
125 75 350
150 78 350
200 8,4 350
250 9,0 350
300 9,6 400
350 10,2 400
400 10,8 400
500 12,0 450
600 132 500
700 14,4 500
800 15,6 600
900 16,8 600
1000 18,0 600
IATPYBOK ®JIAHELI-PACTPYE
KOMITEHCAIIMOHHBI (TOCT) = -
DN DE L D o '
100 118 200 180 --ft-—--==- DN -DE
150 170 240 240 y
200 222 225 295 " ]
250 274 250 350 L
300 326 250 400 < q
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2.8.3

Tabmuma 2.15

Tpoiinuku, opyaue gaconnvie uacmu

OcHOBHBIE pa3Mepbl TPOMHUKOB U APYIUX (PACOHHBIX YaCTEH, MM

TPONHUK PACTPYBHBII (ISO)
DNxdn S1 S2 L1 L2
80x80 7.0 7.0 175 85
100x80 7.2 7.0 165 90
100x100 7.2 7.2 195 100
125x80 7.5 7,0 175 105
125x100 7.5 7.2 195 115
125x125 75 75 225 115
150x80 7.8 7.0 180 120
150x100 7.8 7.2 200 125
150x150 7.8 7.8 260 130
200x80 8.4 7.0 180 145
200x100 8,4 7.2 200 150
200x150 8,4 7.8 260 155
200x200 8.4 8.4 320 160
250x100 9,0 7.2 205 190
250x150 9,0 7.8 265 190
250x200 9,0 8.4 320 190
250x250 9,0 9,0 380 190
300x100 9.6 7.2 210 220
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 : Zzszy 52, ]
350x200 11,9 0.8 325 240 ~
350x250 11,9 10,5 495 245 -
350x300 11,9 1.2 495 250
350x350 11,9 11,9 495 260
400x200 12,6 9.8 325 260 S
400x250 12,6 10,5 440 265 |
400x300 12.6 112 440 270 /1 ~
400x400 12,6 12.6 560 280
500x100 14,0 8.4 215 295
500x200 14,0 0.8 330 310
500x300 14,0 1.2 450 315
500x400 14,0 12,6 565 335
500x500 14,0 14,0 680 350
600x200 15,4 0.8 340 360
600x300 15,4 1.2 460 365
600x400 15,4 12,6 570 390
600x500 15,4 14,0 800 400
600x600 15,4 15,4 800 460
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
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§

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 PACTPYBHBIHN (I'OCT)

DN x DN S1 S2 L1 L2
80x80 7,0 7,0 250 115
100x80 7.2 7,0 250 125

100x100 7.2 72 300 150

125x80 7,5 7,0 300 150

125x100 7,5 72 400 300

125x125 7,5 7,5 400 200

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 72 400 200 -

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

250%250 9,0 9.0 500 250

300x100 9.6 72 400 250

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
350x200 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 15,4 9,8 500 400
600x300 154 11,2 600 400
600x400 15,4 12,6 800 450
600x500 15,4 14,0 800 450
600x600 15,4 15,4 900 450
700x200 14,4 8,4 500 450

S1

i1




&

000 «JITK «CBOOOIHEIH COKOII»

Pexomenaarnu nmo ucnosp3oBanuto Tpyo uz BUILT (pemakius Ne3)

ctp. 36 u3 140

700x400 14,4 10,8 800 500
700x700 14,4 14,4 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 16,8 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 13,2 1000 650
1000x1000 18,0 18,0 1400 700
TPOMHUK PACTPYB-®JIAHEIL (ISO)
DN x DN S1 S2 L1 L2
80x80 7,0 7,0 175 165
100x80 7,2 7,0 165 170
100x100 7,2 7,2 195 180
125x80 7,5 7,0 175 185
125x100 7,5 7,2 195 195
125x125 7,5 7,5 225 200
150x80 7,8 7,0 180 200 rm
150x100 7,8 7,2 200 205 <2
150x125 7,8 7,5 230 215 - —r
150x150 7,8 7,8 260 220 I H
200x80 8.4 7,0 180 225
200x100 8.4 7,2 200 230
200x125 8.4 7,5 235 240
200x150 8.4 7,8 260 245 5
200x200 8.4 8.4 320 260 I
250x80 9,0 7,0 185 165 s
250x100 9,0 7,2 205 270 [
250x150 9,0 7,8 265 280
250x200 9,0 8,4 320 290
250x250 9,0 9,0 380 300
300x80 9,6 7,0 185 295
300x100 9,6 7,2 210 300
300x150 9,6 7,8 265 310
300x200 9,6 8,4 325 320
300x250 9,6 9,0 380 330
300x300 9,6 9,6 440 340
350x100 10,2 7,2 210 330
350x150 10,2 7,8 270 340
350x200 10,2 8.4 325 350
350x250 10,2 9,0 385 360
350x350 10,2 10,2 500 380
400x100 10,8 7,2 210 360
400x150 10,8 7,8 270 370
400x200 10,8 8.4 325 380
400x250 10,8 9,0 385 390
400x300 10,8 9,6 445 400
400x400 10,8 10,8 560 420
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s 1

L2

ST

500x100 | 12,0 7.2 215 420
500x200 | 12,0 8,4 330 440
500x400 | 12,0 10,8 565 480
500x500 | 12,0 12,0 680 500
600x200 | 132 8,4 340 500
600x400 | 132 10,8 570 540
600x600 | 13,2 13,2 800 580
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
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
1000x200 | 18,0 8,4 360 705
1000x400 | 18,0 10,8 595 735
1000x600 | 18,0 13,2 1290 765
1000x1000| 18,0 18,0 1290 825

TPOMHUK PACTPYB-®JIAHEL (TOCT)

DNxDN | S1 S2 L1 L2
80x80 7,0 7,0 250 150
100x80 7.2 7,0 250 175
100x100 7.2 7.2 300 200
125x80 7,5 7,0 300 175
125x100 7,5 7.2 300 175
125x125 7,5 7,5 400 225
150x80 7.8 7,0 300 200
150x100 7.8 7.2 300 200
150x125 7.8 7,5 400 200
150x150 7.8 7.8 400 250
200x80 8,4 7,0 300 225
200x100 8,4 7.2 400 225
200x125 8,4 7,5 400 225
200x150 8,4 7.8 400 225

200x200 8,4 8,4 500 300 -
250x80 9,0 7,0 300 250
250x100 9,0 7.2 400 250
250x150 9,0 7.8 400 250
250x200 9,0 8,4 500 275

250x250 9,0 9,0 500 300 i
300x80 9,6 7,0 300 275
300x100 9,6 7.2 400 275
300x150 9,6 7.8 400 275
300x200 9,6 8,4 500 300
300x250 9,6 9,0 500 300
300x300 9,6 9,6 600 300

L1
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350x100 10,2 7,2 400 300
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 7,2 400 325
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 7,2 400 375
500x200 12,0 8,4 500 400
500x400 12,0 10,8 800 425
500x500 12,0 12,0 800 500 rm
600x200 13,2 8,4 500 450 57 o~
600x400 13,2 10,8 800 475 . H
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 5
800x200 15,6 8.4 600 550 2 L~
800x400 15,6 10,8 800 575 o 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 ®JAHIEBBIA (ISO)
DN x DN S1 S2 L1 L2
80x80 7,0 7,0 330 165
100x80 7,2 7,0 360 175
100x100 7,2 7,2 360 180
125x80 7,2 7,0 400 190 <
125x100 7,5 7,2 400 195 'gj
125x125 7.5 7,5 400 200 3
150x80 7.2 7,0 440 205
150x100 7,8 7,2 380 205
150x125 7,8 7,5 440 215
150x150 7,8 7,8 440 220
200x80 8,4 7,0 520 235
200x100 8.4 7,2 520 240
200x125 8.4 7.5 520 240
200x150 8,4 78 520 250 { ﬁ
200x200 8,4 8,4 520 260 (1
250x100 9,0 7,2 700 275
250x150 9,0 7.8 700 275
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250x200 9,0 8,4 700 325
250x250 9,0 9,0 700 350
300x80 9,6 7,0 800 295
300x100 9,6 72 800 300
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 72 850 325
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
500x100 12,0 72 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 13,2 132 1100 550
700x200 14,4 8,4 650 525
700x400 14,4 10,8 870 555
700x700 14,4 14,4 1200 600
800x200 15,6 8,4 690 585
800x400 15,6 10,8 910 615
800x600 15,6 132 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
TPOMHUK ®JIAHIEBBIA (TOCT)

DN x dn S1 S2 L1 L2
80x80 7,0 7,0 300 150
100x80 72 70 400 175

100x100 72 72 400 200
125x80 7,5 7,0 450 175

125x100 7,5 72 450 175

125x125 7,5 7.5 450 225
150x80 7.8 7,0 500 200

12
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7

150x100 7.8 72 500 200
150x125 78 75 500 200
150x150 7.8 7.8 500 250
200x80 8,4 7,0 600 225
200x100 8,4 7.2 600 225
200x125 8,4 7,5 600 225
200x150 8,4 78 600 225
200x200 8,4 8,4 600 300
250x100 9,0 72 600 250
250x150 9,0 7.8 600 250
250x200 9,0 8,4 600 275
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 8,4 600 300
300x250 9,6 9,0 600 300
300x300 9,6 9,6 600 300
350x100 | 10,2 7.2 600 300
350x150 | 10,2 7.8 600 300
350x200 | 10,2 8,4 600 300
350x250 | 10,2 9,0 600 325
350x350 | 10,2 10,2 700 350
400x100 | 10,8 72 600 325 N
400x150 | 10,8 7.8 600 325
400x200 | 10,8 8,4 600 350
400x250 | 10,8 9,0 600 350
400x300 | 10,8 9,6 800 350
400x400 | 10,8 10,8 800 400
500x100 | 12,0 7.2 600 375
500x200 | 12,0 8,4 600 400
500x400 | 12,0 10,8 800 425
500x500 | 12,0 12,0 1000 500
600x200 | 132 8,4 600 450
600x400 | 132 10,8 800 475
600x600 | 13,2 13,2 1100 550
700x200 | 14,4 8,4 800 500
700x400 | 14,4 10,8 1000 525
700x700 | 14,4 14,4 1200 600
800x200 | 15,6 8,4 800 550
800x400 | 15,6 10,8 1000 575
800x600 | 15,6 13,2 1400 625
800x800 | 15,6 15,6 1400 700
900x200 | 16,8 8,4 800 600
900x400 | 16,8 10,8 1000 650
900x600 | 16,8 13,2 1400 675
900x900 | 16,8 16,8 1500 750
1000x400 | 18,0 10,8 1000 700
1000x600 | 18,0 13,2 1400 725
1000x1000| 18,0 18,0 1600 800

17
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JIBOMHOM PACTPYB
DN S L(ISO) | L(rOCT)
80 7,0 160 20
100 7.2 160 20
125 7.5 165 20
150 7.8 165 20
200 84 170 20 T~ T
250 9,0 1755 20 !
300 9,6 180 20 1 Y O O 1 .
350 10,2 185 20 !
400 10,8 190 20 IS
500 12,0 200 30 & ~ ! i
600 13,2 210 30 L -
700 14,4 220 30 g
800 15,6 230 30
900 16.8 240 40 .
1000 18,0 250 40 < - >
JBOMHOM PACTPYBE KOMIIEHCAIITMOHHBIN : >
(TOCT) = = -
DN L L1 D DE
100 320 200 180 118 | p
150 340 210 240 170 | ||, Y PR I I S
200 340 210 295 222 DE | DN DE
250 350 220 350 274
300 350 220 402 326
KPECT PACTPYB — ®JIAHEIL[ (TOCT)
DN x dn S L S1 L1
100x80 72 125 7.0 175
100x100 | 7.2 150 7.2 200
125x100 | 7.5 150 7.2 175
150x100 | 7.8 150 7.2 200
150x150 | 7.8 200 7.8 250
200x100 | 84 200 7.2 225 L1
200x150 | 8.4 200 7.8 225
200x200 | 8.4 250 8,4 300 .Y
250x100 | 9,0 200 7.2 250
250x150 | 9,0 200 7.8 250 |1y
250x200 | 9,0 250 8,4 275
250x250 | 9,0 250 9,0 300
300100 | 9,6 200 7.2 275
300x150 | 9,6 200 7.8 275
300x200 | 9,6 250 8,4 300
300x250 | 9,6 250 9,0 300
300x300 | 9,6 300 9,6 300
350x100 | 10,2 | 200 7.2 300
350x200 | 102 | 250 8,4 300
350x300 | 10,2 | 300 9,6 325
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350%x350 10,2 300 10,2 350
400x200 10,8 250 8,4 350
400300 10,8 300 9,0 350
400x400 10,8 300 10,8 400
500%200 12,0 250 8,4 400
500x400 12,0 400 10,8 425
500%500 12,0 400 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 400 12,0 500
600x600 13,2 450 13,2 550
700500 14,4 400 12,0 550
700x600 14,4 500 13,2 550
700700 14,4 550 14,4 600
800x600 15,6 500 13,2 625
800x700 15,6 600 14,4 625
800800 15,6 600 15,6 700
900x700 16,8 600 14,4 675
900x800 16,8 600 15,6 700
900x900 16,8 650 16,8 750
1000x700 18,0 600 14,4 750
1000x800 18,0 600 15,6 800
1000x900 18,0 700 16,8 800
1000x1000 | 18,0 700 18,0 800

KPECT PACTPYBHBIN (TOCT)

DN x dn S L S1 L1
100x80 7,2 125 7,0 125
100%100 7,2 150 7,2 150
125%100 7,5 150 72 150
150%100 7,8 150 7,2 150
150x150 7,8 200 7,8 200
200x100 8,4 200 7,2 200
200x150 8,4 200 7,8 200
200x200 8,4 250 8,4 250
250x100 9,0 200 72 200
250x150 9,0 200 7,8 250
250x200 9,0 250 8,4 250
250x250 9,0 250 9,0 250
300x100 9,6 200 7,2 250
300x150 9,6 200 7,8 250
300x200 9,6 250 8,4 250
300x250 9,6 250 9,0 250
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 250
350x200 10,2 250 8,4 300
350x300 10,2 300 9,6 300
350%350 10,2 300 10,2 300
400200 10,8 250 8,4 300
400x300 10,8 300 9,0 300
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400400 10,8 300 10,8 350
500%200 12,0 250 8,4 350
500x400 12,0 400 10,8 400
500%500 12,0 400 12,0 400
600x400 13,2 400 10,8 450
600x500 13,2 400 12,0 450
600x600 13,2 450 13,2 450 L
700x500 14,4 400 12,0 500 T —
700600 14,4 500 13,2 500 L
700x700 14,4 550 14,4 550
800%600 15,6 500 13,2 550
800x700 15,6 600 14,4 550
800%800 15,6 600 15,6 600 :
900x700 16,8 600 14,4 600 L
900x800 16,8 600 15,6 600
900x900 16,8 650 16,8 650
1000x700 18,0 600 14,4 650
1000x800 18,0 600 15,6 700
1000x900 18,0 700 16,8 700
1000x1000 | 18,0 700 18,0 700
KPECT ®JIAHIEBBIA (TOCT)
DN x dn S L S1 L1
100x80 7,2 200 7,0 175
100x100 7,2 200 7,2 200 dn
125%100 7,5 225 7,2 175 |
150100 7,8 250 7,2 200 |
150x150 7,8 250 7,8 250 S |
200x100 8,4 300 7,2 225 L1 |
200x150 8,4 300 7,8 225 N~—
200x200 8,4 300 8,4 300 O P e — —|DN
250x100 9,0 300 7,2 250 /1\ S
250x150 9,0 300 7,8 250 L1 |
250x200 9,0 300 8,4 275 | 3
250x250 9,0 300 9,0 300 |
300x100 9,6 300 7,2 275 |
300x150 9,6 300 7,8 275 L
300x200 9,6 300 8,4 300
300x250 9,6 300 9,0 300
300x300 9,6 300 9,6 300
350x100 10,2 300 7,2 300
350x200 10,2 300 8,4 300
350x300 10,2 350 9,6 325
350%350 10,2 350 10,2 350
400x200 10,8 300 8,4 350
00x300 10,8 400 9,0 350
400400 10,8 400 10,8 400
500%200 12,0 300 8,4 400
500x400 12,0 400 10,8 425
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500500 | 12,0 | 500 12,0 500 “
600400 | 132 | 400 10,8 475
600500 | 132 | 500 12,0 500 - !
600600 | 132 | 550 132 550 . !
700500 | 144 | 500 12,0 550 L s :
700600 | 144 | 600 132 550 !
700x700 | 144 | 600 14.4 600 ~
800x600 | 156 | 700 132 625 -~ 1————- ] Sall ol
800x700 | 156 | 700 14.4 625 . —~
800x800 | 15,6 | 700 15,6 700 !
900700 | 168 | 700 14.4 675 ! -
900x800 | 168 | 700 15,6 700 '
900900 | 168 | 750 16,8 750 !
1000x700 | 180 | 700 14.4 750 L
1000x800 | 18.0 | 700 15.6 800
1000x900 | 18.0 | 800 16,8 800
1000<1000 | 18.0 | 800 18,0 800
MY®TA HAJBHKHASI (ISO)
DN D S L1
80 109 7.0 160
100 130 72 160
125 156 75 165
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
600 655 132 210
700 760 14.4 220 > I —
800 865 15.6 230 |
900 970 16.8 240 o
1000 1075 18,0 250 S A O e USRS B (I
MY®TA HAJIBUXKHAS (TOCT) i
DN D S L2 ’ _ LSy 1| i
80 116 7.0 260 == I
100 137 72 265 « L1 >
125 163 75 265 ) L2 >
150 189 7.8 280
200 241 8.4 285
250 294 9.0 300
300 346 9.6 305
350 398 10,2 320
400 449 10.8 325
500 553 12,0 350
600 657 132 370
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700 760 14,4 390
800 865 15,6 410
900 968 16,8 430
1000 1072 18,0 450
MHHOXKXAPHASA ITOACTABKA ®JTAHIIEBAS
(T'OCT)
DN DE S L L1
100 118 8,4 225 200
150 170 9,1 250 250
200 222 9,8 275 300
250 274 10,5 300 300
300 326 11,2 325 300
400 429 12,6 350 400
500 532 14,0 450 500
600 635 15,4 500 550
SATJIYHIKA ®JAHIEBASA (ISO)
DN D1 D2 b d n, mrT.
80 160 200 16 19 8
100 180 220 16 19 8
125 210 250 16 19 8
150 240 285 16 23 8
200 295 340 17 23 8
250 350 400 19 23 12
300 400 455 20,5 23 12
400 515 565 20,5 28 16
500 620 670 22,5 28 20
600 725 780 25 31 20
700 840 895 27,5 31 24
800 950 1015 30 34 24
900 1050 1115 32,5 34 28
1000 1160 1230 35 37 28
SATJIYHIKA ®JAHIIEBASA (I'OCT)
DN D1 D2 b d n, mrT.
80 160 200 19 18 4
100 180 220 19,5 18 4
125 210 250 19,5 18 8
150 240 285 20 22 8
200 295 340 21,5 22 8
250 350 400 23 22 12
300 400 455 23,5 22 12
400 515 565 26 25 16
500 620 670 29 25 20
600 725 780 31 30 20
700 840 895 33,5 30 24
800 950 1015 36,5 34 24
900 1050 1115 39 34 28
1000 1160 1230 42 37 28
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MY®TA CBEPTHAS (TOCT)
DN D L L1 d n AJ\
100 118 180 250 | Ml6 4
150 170 230 302 | M20 4
200 222 230 360 | M20 4
250 274 300 446 | M24 4
300 326 325 490 | M24 4
NN\
a
= —
/ A
MY®TA PEMOHTHAS HAJIBUKHASI Ll
DN D L L1 d n LS
100 120 250 150 | M1l6 4 ==
150 174 314 183 | M20 4 s
a
N
—
f s
¥
—
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2.9 YiiaoTHuTeIbHBIE KOJbIIA

HasHaueHneM YIUIOTHUTENBHBIX KOJIEIl, UCIOJb3YEeMbIX B PacTpyOHBIX COEAMHEHHUSAX TPYO,
SIBIIAETCSL O0ecIIeYeHne rapaHTHUHU TOI'O, YTO YIIJIOTHCHHEC 6y,[[€T IMOJIHOCTBIO TCPMECTUYHO BO BPEMs
BCEI'0 CPOKa CIIY)ObI TPyOOIIpoBOAA.

2.9.1  Cmapenue pe3unul.

M3MeHeHrne MeXaHNYEeCKUX CBOMCTB YINIOTHUTEIbHBIX KOJIEL] CO BPDEMEHEM MOKET OBITh 00b-
SICHEHO JIBYMS IPUUMHAMMU:

- TEKy4eCThb BO BPEMEHH — IOJI3Yy4eCThIO (yBeJIMYUBAIOLIUECs fedopMalui MIpu MOCTOSTHHON
Harpyske);

- penakcanys  (peaKcaIys cxKaThs TIPH TTOCTOSHHON nedopMarium).

B ciydae pacTpyOHBIX COETUHEHUH, YIUIOTHEHUE TIOCTUTAETCS] KOHTAKTHBIM JJaBIIEHUEM MEX-
JIy METaJJIOM M PE3MHOBBIM KOJIbLIOM. Jledopmalivs ymIOTHUTEIbHBIX KOJIEL, IOJy4yeHHas B Ipo-
LIECCE COEIMHEHMS, OCTAETCs MOCTOSIHHOM. Clie10BaTeNbHO, SIBJICHUE PElaKcallii — €IMHCTBEHHOE,
IIpEICTaBIISIOIee HHTEPEC.

2.9.2  Hzmepenue perakcayuu

F f/ F o
10t~ Pesnakcanusi mpu okpyskamomei
- "'“'---..__h. TeMmeparype
09 [ gy ‘Miagy.
b - e mmay.
08 ~ - Ft/FO — ckopocTh penakcanuy B MOMEHT t IpH
/ - .
a7 - 25% ko durnmenTe penakcanuu
(6t Ft — cuna peakuuu yrjaoTHUTENIBHOTO KOJIbLA
B MOMEHT BpEMEHHU t
051 P
041 FO — nauanpHas cuna peakliuu yrjaOoTHUTEIb-
3% HOTO KOJIbIIa
s |
arg

/A o T A A
. BETIOATHOCTE OOMEKIHLT,
e 1090407 EPOM G057 BO0b1
- - mnaoborus IS0

Penakcanusi yIulOTHUTENBHBIX KOJIEL ONpPEEIsieTCsl N3MEPEHUEM BO BPEMEHHU CHIIbI, TpeOye-
MO, 4TOOBI CKaTh 00pasel 10 GUKCUPOBAHHOM Jeopmarium.

JnarpaMma BBepXy MOKa3bIBaeT penakcanuio pe3nHsl EPDM mpu okpyskaromniei teMmreparype,
UCTIOJIb3YeMOH B TpyOOIIpOBOJax /sl MUTHEBON BOJBI M KAHAIHU3ALIUH.

P
Penakcanust — rmpouecc caMOnpoOn3BOIBHOTO YMEHBIIEHHS BHYTPEHHETO HANPsDKEHNST MaTepHaia ¢ TeYeHHEM BpeMe-
HU IIpU HEU3MEHHOH nedopmanni.
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2.9.3  Kommaxmnoe oasienue

KontaxTHOE 1aBiIeHNE
A

KonraktHOE naBienue

KonraktHOE JAaBJICHUE

JlaByieHME XUIKOCTH

HauannHoe
cKaTue

HaBJ’ICHI/Ie KUIKOCTHU ‘

v

JlaBneHue KuJIKOCTH
Pucynok 2.16 KonTakTHOE NaBieHue.

PactpyOnbie coeqHeHUs TPyO BBIMOIHSIOTCS TaKUM OOpa3oM, YTO 32 CYET KOHTAKTHOTO
naBneHust (cM. puc. 2.16) MeXAy YIUIOTHUTENBHBIM KOJIBLIOM M METAJUIOM TPYOBI, a TakXke JaB-
JICHUS BOJIbI, TAPAHTUPYETCS a0CONIOTHAS TUIOTHOCTH TPYOOITPOBOA B TEUEHHE BCETO CPOKA CITYK-
OBl

2.9.4  Buvibop mamepuana yniomHumenbHuix Koey

[Tpu ucnonb3oBanum TPyO I pa3IuyYHbIX 001acTe MPUMEHEHHS CTAHOBUTCS aKTyaJbHBIM U
BBIOOp MaTepHaja YINIOTHUTEIbHBIX KOJEL, HCIOIb3YeMbIX ISl CTHIKOBKU TpyO. OOmmue pekoMeH-
Jall{ TI0 UCHOJIb30BAHUIO YIUIOTHUTENIBHBIX KOJIEL M3 Pa3IMUHBIX MaTe€pUaioB AJs TPyOOrpoBo-
JIOB pa3IMYHOr0 Ha3HAYEHUs MpuBeieHb! B Tabnuie 2.16.

Tabnuua 2.16 OO01re pekoMeHIaluH 10 MPUMEHEHHIO MaTepUaioB
VIUTOTHUTEIBHBIX PE3MHOBBIX KOJICI B Pa3IMYHBIX Cpefax.

MaxkcumanbHas .
O0o03HaueHNe pe3nH, CrolikoCTb B cpefax,

Temmneparypa
XUMHUYECKOE Ha3BAaHUE o 001acTh MPUMEHEHUS
sKkcrryaraiuu, °C

Heap0MaTI/I‘{eCKI/IC YIiieBOAOPOAbL

NBR HedTs
(HUTpUII, pe3rHa Ha OCHOBE OyTaI1eH- I'oprouee
65
HutpuibHoro kayuyka CKH, akpuio- Cmaska
HUTPUJIOBBIN OyTajneH) Kupsl, macna

ITpecHas Boga (B T.4. mUTHEBAS)

[Tpecnas Boaa (B T.4. MUTHEBAS)
Mopckas Boga

briToBas kaHamu3amus

I'opsiuas Boga

[TpompbltinieHHas KaHATU3AIUS
Paz0aBiieHHbIE KUCIOTEI U HIEJIOYUN
PacturenbHble Macna

Cruptsl

EPDM
(pe3uHa Ha OCHOBE 3TUJICHITPOIUIIEHO- 115
Boro kayuyka CKJIII, CK3IIT)

XuMuveckasi CTOMKOCTh Harbouiee pacrpocTpaneHHbIX Mapok pe3ud (EPDM u NBR) mpuse-
neHa B Ta0mmuie 2.17.
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Tabmuna 2.17

B Bozie U1 pe3nH EPDM u NBR.

MakcuMaabHO AO0IMYCTHUMAad KOHLCHTpAIUA PA3JIMYHBIX BCIICCTB

Xumuyeckoe Pe3unbl
BELIECTBO EPDM NBR
Cnuprsl
OTUIOBBIN He orpanndeno He orpannueno
MeTunoBbIi He orpannueno He orpannueno
OTUIIEHTINKOJIb He orpannyeno He orpannueHo

AnudaTnyeckue yriieBogopoabl

Yalt-cnuput

He npumensiercs

He orpannueno

JuzenpHOE TOIITMBO, O€H3MH, HEPTH

He npumensercs

He orpanuueno

Kepocun

He npumensercs

He orpannueno

ApoMaTHyecKHe YrjieBOAOPOAbI

Kcwuo, kcunon

He npumensercs

He orpannueHo

Benzoun, cTupon, IurponH

He npumensercs

He npumensiercs

Macaa

CMasky, ra301uH, IPOU3BOIHBIE He npumensiercd He orpanndeHo
Oprannyeckue He npumensercs He orpannueno
Bona

IIpecnas Boga (B T.4. TUThEBas)

He orpannyeno

He orpannueHno

CoJseBoli pacTBOP

He orpanunueno

He orpannueno

I[I/ICTI/IJ'IJ'II/IPOBB.HHaH BOJa

He orpannueno

He orpannueno

XJ0pupoBaHHas BOJa

He orpannueno

He orpannueno

X.]'IOpHpOBaHH])Ie PacTBOPUTEIN

TpuxsopatuneH

He npumensiercs

He npumensercs

Xmopodopm He npumensercs He npumensercs
Kucaotsl

YkcycHas He orpanunueno He orpanunueno
XpomoBas He orpannueno He orpannueno
JlumoHHas He orpannueno He orpannueno
ConstHast He orpannyeno He orpannueHo
MonouHnast He orpannueno He orpannueno
A3o0THas He orpannueno He orpannueno
[laBeneBas He orpannueno He orpannueno
®dochopHas He orpanndeno He orpannueno
CepHas He orpannueno He orpannueno
JyounbHast He orpannueno He orpanuueHo
Bunnas He orpannueno He orpannueno
Hleaoun

AmMMmuak He orpannueno He orpannueno
AHMIMH He orpannueno He orpannueno
JumernnamMun He orpannueno He orpannueno

DeHoJ, Kpe3o

He orpannyeno

He orpannueHo

T'uapokcua kanus

He orpanunueno

He orpanunueno

IIupunun He orpannueno He orpannueno
XUHOJIUH He orpannueno He orpanuueno
I'uppoxens HaTpus He orpannueno He orpannueno
TpumeTunaMuH He orpannueno He orpannueno
CoJyn

XJopua HaTpus

He orpannueno

He orpannueno

Xiopua Kaiust

He orpannueno

He orpannueno

Cynbphat aMMOHHS

He orpannueno

He orpannueno

ctp. 49 u3 140
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2.9.5
000 «JITK «CB0oOOaHBIN COKOM» MOCTABIISECT YIUIOTHUTEIBHBIEC KOJIBbIIA, U3TOTOBICHHBIC U3

Dusuko-xumuyeckue ceotucmed PE3UH

pe3unsl EPDM. Jlnana3zoH ucnosib3yeMbIX TEMIIEPATYP U1l YIJIOTHUTENIBHBIX KOJIEL: OT MUHYC 20
1o moc 150 °C. B tpybax ¢ pacTpyOHBIMU COSUHEHUSIMU UCIIOJIb3YIOTCS YITIOTHUTEIBHBIE KOJIb-
11a, U3TOTOBJIEHHBIE U3 PE3UH OJHUX U TEX K€ MAPOK: JUIS YacTH KOJIbLIa, KOHTAKTUPYIOLIEH C BO-
JIOW — rpymmna pe3uHsl 1, 1Jid yacTu KoJiblia, He KOHTAaKTUPYIOILEN ¢ BOJIOM — rpymnna pe3unsl 2. du-
3MKO-XMMHUYECKUe CBOICTBa pe3uH rpymmsl 1 u 2 yka3aHsl B Tabauue 2.18.

Tabmuma 2.18

DU3BUKO-XUMUYECKHE CBOMCTBA PE3UH.

Ne 3HayeHue i IPYyNIbl
HaumMeHnoBanue nokasarens R TPYT
n/m 1 2
5 5

1 | Teepaocts no Hlopy A, ex. lllopa A 507 80"

2 YcnoBHas npo4yHOCTH IpU pacTskeHnuu, MIla, He meHee 9 9
OTHOCHTENBHOE YIJIMHEHUE TIPH pa3pbiBe, %, HE MEHEE 300 125
OtHocuTenpHast ocTaToO4Has AeopMalus Mocie CTapeHus
Ha Bo3yxe npu cxatuu 20%, % , He Oosee

4 | TpH Temmeparype 23 °C B TeueHue 72 4 12 15
npu temneparype 70° C B Teuenue 24 u 20 20
npu temnepatype Munyc 10 °C B Teuenue 72 u 50 60
M3meHeHne TBEpJOCTH MOCJIE CTApeHUs Ha BO3JyXe IpHU

S | Temmeparype 70 °C B Teuenne 7 cyTok, ex. Illopa A oT +8 110 -5 ot +8 110 -5

6 M3meHeHue ycIoBHOM MPOYHOCTH MPU PACTSKEHUH TIOCIIEe
cTapeHust Ha Bo3ayxe npu Temmneparype 70 °C B TeueHue -20 -20
7 cyToK, %, He Oonee
M3MeHeHue OTHOCUTENIBHOTO YIUTMHEHUS TIOCTIe CTapeHus or +10

7 o o, | 0T +10 10 -30
Ha Bo3nyxe npu temneparype 70 °C B Treuenue 7 cyTok, % 1o -40

g Penakcauusa nanpsbxkenus npu temmneparype 23 °C B Te- 15 17
yeHue 7 cyTok, %, He Oosee
N3menenue odbema B Boje npu Ttemneparype 70 °C B

+8 110 - +8 110 -

? TeueHue 7 CyTok, % ot +8 1o -1 ot +8 10 -1
CTOHKOCTh K 030HHOMY CTapeHHIO PH 00BEMHOM J0I1e

10 | o3oma (5,0+0,5)107° %, temneparype 40 °C u nepopma- TpeLHHbI HE TOMYCKAIOTCS

uuu pactsxkenus 20 %
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3 YnakoBka, Norpy3ka, TpPAaHCIHOPTHPOBaHUE, CKJIAIMPOBAHNE

3.1 YnakoBka Tpyo

TpyOsl mos pacTpyOHbIE COeAMHEHUS C YCIOBHBIM auameTpoM oT 80 1o 300 MM XxpaHsaTcs u
noctaBisitoTest [lorpeburento B makerax. [laketsl copmMupoBaHbl TakuM 00pa3oM, 4TOOBI yIpo-
CTUTh U YCKOPHTb Olnepauuu norpy3ku. TpyObl ¢ pacTpyOHbIM coequHenueM cBeiie DN300 mm
noctapisitorcs [lorpedurento 6€3 TpaHCIIOPTHBIX MAKETOB.

BHewmnuil Bua nakera TpyO mokasaH Ha pucyHke 3.1, pa3Mepbl MakeTa U ero TeXHUYECKHUe
XapakTepUCTUKU — B Tabmuie 3.1.

Pucynox 3.1 [Taket TpyO.
Tabmuua 3.1 TexHuueckne XapakTepUCTUKH MTAKETOB TPYO.
Y ca0BHBIN IPOXOI, MM
XapakTepucTuka
80 100 125 150 200 250 300

L, mm 620078°16200%% | 620078 [ 62005 | 62007%° | 620078 | 620073
I, MM 446 547 | 492 581" | 746" | 623" | 726"
h, MM 524 468 538 427 540 646 749
KonnuectBo TpyO B makere 16 12 9 6 6 4 4

KonnuectBo npoknanok u3 nepe-

Ba TBEPBIX nopoa (30x100x659) 12 8 8 4 4 4 4
KomnuaecTtBo 00Bs30B — JIeHTa Me-
taumueckas 0,8 x 32 (mo 'OCT 4 4 4 4 4 4 4

3560-73)

MakcumaipHas Macca

. 97,3 | 131,0 | 151,7 | 206,2 | 268,4 | 333,5 | 419,1
OJIHOM TPYOBI, KT

MakcumaipHas Macca

1578,9 | 1583,0 | 1380,0 | 1248,2 | 1621,4 | 1345,0 | 1687,4
nakera Tpy0, Kr

3.2  Ilorpy3ka — pa3rpy3ka Tpy0

[Ipu norpyske u pasrpyske Tpyod HE0OX0AUMO COOII0IaTh HECKOJIBKO AIEMEHTAPHBIX MTPABUI
HPEAO0CTOPOKHOCTH:

- UCIOJIB3YITE MOIbEMHOE YCTPOMCTBO 1OCTATOYHON MOIIHOCTH;

- HampaBJIAKHTe HAYaI0 U KOHELl Ipoliecca NoAbeMa;

- IPOU3BOAUTE MAHCBPHLI IIJIABHO,
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- u3beraiite packaunBaHus, yIapoB WIK TPeHUs TPYO O Apyrue TpyObl, 3eMIIt0, ONOPBI TPei-
nepa, uiau 6opTa BaroHa.

[Torpy3ka u BbIrpy3Ka MAaKETOB JOJDKHA OCYLIECTBISATHCS MPUCIIOCOOIEHUSIMH, 00ecrieunBa-
IOIIMMH COXPAaHHOCTh TPYO ¥ IEJTOCTHOCTH MakeToB. Kak mpaBuito, uist mepeMenieHus: IpuMeHsFoT-
Csl MPUCTIOCOOJIEHUS C UCIOJIb30BAHUEM HEUJIOHOBBIX KAHATOB WM PEMHEH C 4-X KpaTHBIM 3a11acoM
I10 TPY30I0{bEMHOCTH.

[Ipu mepeBo3ke M MOTPY30YHO-PA3TPY30UHBIX paboTax 3ampemiaercs cOpachlBaTh IMAKETHI,
POHSTH U TIOJIBEPTaTh UX yIAPHBIM HATrpy3KaMm.

[Torpy3ska u pa3rpyska MakeToB JOJKHA IMPOU3BOAUTHCS COTJIACHO CXeMe, 0OecreunBaroen
3aXBaT BCETO MakKeTa. 3amperiaeTcs 3aXBaT Mmakera 3a OJHy Tpyoy.

[Torpy3ka nakeToB OOBIYHO OCYLIECTBISETCS MPU MOMOIIM BHJIBYATOrO MOTPy3YHKa WM Ie-
PEIBIKHOTO MOCTOBOTO KpaHa. B KauecTBe CTpON HCHONB3YIOTCS HEHJIOHOBBIC KaHATHI WM
HEIJIOHOBBIE PEMHHU.

[Tpu pa3rpy3ke MakeToB U3 KOHTEHHEPOB MCIIOJIB3YIOT JIBa BUJIBUATHIX ITOTPY3UMKA MIIA COYe-
TaHHE BUJIHYATOI'O MOrPY3YMKA U MEPEABMIKHOIO KpaHa ¢ HEWJIOHOBBIM PEMHEM B KauecTBE CTPO-
TTBL.

Jnis oGecnieueHns: 6€30MacHOM pa3rpy3KH YroJ CTpOIbl He JoJKeH npesbimars 20 °.

Jlis HemakeTHpPOBAHHBIX TPYO HCHOJB3YIOTCS KPIOKH C DJIACTHYHBIM TMOKPHITHEM, HO TpH
HTOM Ba)XKHO HE JIOIYCKaTh KOHTAKTa MeTajjla ¢ BHYTPEHHUM IOKPBITHEM BO M30€XaHHE ero Io-
BPEIKICHUSI.

[Tocne pa3rpy3ku, eciii He ONpeeseHO Mo-ApyroMy, To TpyObl HEOOXOAMMO PACKiIaIbIBaTh B
psT BIIOTH TPAHILIEH, HAa TOW €€ CTOPOHE, T1Ie HEeT BRIOPAHHOTO TPYHTA, pacTpy0amMu B HaINlpaBICHUN
YKJIaJKH (TJIaJKUI KOHEIl yKa3bIBaeT Ha HA4YaJIbHYIO TOUKY YKIIAJKH).

W3z0Geraiire:

- BOJIOUEHUS TPYO 10 3emJie, TaK KaKk 3TO MOXKET OBPEIUTh BHEIIHEE TOKPBITHUE;

- Opocanus TpyO Ha 3eMITIO, JaKe Ha aBTOMOOMIIBHBIC IIMHBI WIIH MECOK;

- packJIaiK1 TpyO B OMACHBIX 30HAX, HAIPUMEP, I/I€ YaCTO MPOE3KAIOT MAIIHHBI.

3.3 TpancnoprupoBanue Tpyo

TpyObl OTrpyKaroTCs B MaKeTaxX WK HaBaJOM aBTOTPAHCIOPTOM, B KOHTEHHEpaxX UM cyAax
B 3aBUCUMOCTH OT pekoMeHaauui [Totpedburens:

- 00BIYHO HEMAKETUPOBAHHBIE TPYOBI IPY3AT IpycaMu, MPOKIAbIBast MEXKIY pycaMu MOJIH-
ACTEp WM MPOPE3MHEHHOE BOJIOKHO, a TAKXKE Pa3/IeInTENIbHbIe OPYCKH U BOJIOKHA, €CIIM TpeOyeTcs
n30exaTb CONPUKOCHOBEHUS MEXKY SIPYCaMU.

- IAKeThl JienaroTcs A Tpyo quamerpom 10 300 MM ¢ pas3enuTenbHbIMU TPOKIIaKaMu
MEXYy spycamu.

- 10 crnenuanbHoMy TpeboBaHuio [loTpeduTesns TpyObl MOCTABISIOTCA C MJIACTUKOBBIMHU 3a-
IIIyIIKaMH Ha pacTpyOe ¥ Ii1aJIkoM KOHIE /7Sl IPeJOTBpAIleHUs [TONalaHus IbIJIM U UHOPOJAHBIX
YaCTHUI] BHYTPb TPYOBI.

TpaHcropTHBIE CpeACTBa AOKHBI OBITH MOAXOASIIUMU JJIs IEPEBO3KHU, ITOTPY3KU U pasrpys-
K1 TpyO. Il yMeHbIlIeHUs pUcKa aBapuil BO BpeMsl TPaHCIIOPTUPOBKHU JOJKHBI COOMIOIATHCS Clie-
YOIl IpaBUIa;

- HE JIONYCKaTh MPSIMOr0 KOHTakTa TPyO ¢ JHOM TPaHCIOPTHOIO CpejAcTBa (pacrosiaraite
TpYOBI TOPU30HTANIBHO, HA IBYX MapaJJIEIbHbBIX JIEPEBIHHBIX OPYChAX);

- IPU TPAHCHOPTUPOBKE UCIOIB30BATH OOKOBBIE MOAEPKKHU (YHOPBI), B LENAX CTAOUIU3aLUN
rpysa;

- 3aKpEIUIATh IPy3 NPU NOMOIIM TEKCTUIIBHBIX PEMHEN M HATATUBAIOLINX YCTPOUCTB;

- B IIPOLIECCE TPAHCHOPTUPOBKH MPOBEPSITH, UTOOBI IPy3 HAXOAMJICS B 3aKPEIIEHHOM COCTOSI-
HUM,

- IpU TIEPEBO3KE TPYO aBTOTPAHCHOPTOM JJIMHA CBUCAIOIIMX KOHIIOB HE JIOJIKHA MPEBBILIATD
25 % OT IMHBI TPYOBI.
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34 CkiagupoBaHue U XpaHeHHe TPYO

TpyObl MOT'YT XpaHUTHCS B TaKeTaxX WM HaBaJIOM B CKJIaJaxX. XpaHEHHE OCYIIECTBISETCS Ha
TBEP/I0M MOBEPXHOCTH C COOTBETCTBYIOLIUM IMOIbE3AHBIM IyTE€M, IPOCTPAHCTBOM U 00OPYAOBAHH-
€M JUIsl IOTPY3KU-Pa3TPy3KHU.

CknanupoBaHue TpyO Ha MecTe YKIAaJKHU JOJDKHO 00ecreyrBaTh BO3MOXKHOCTh KOHTPOJIS U
IpOBEACHUS PEMOHTHBIX paboT. Eciin Ha TpyOax oOHapyKeHbl OBpEXJeHUs (Hampumep, NoBpe-
KJIeHHE BHYTPEHHETO WM BHELIHETO MOKPBITUS), OHH JOJIKHBI ObITh YCTPaHEHBI Mepe]] CKIaJupo-
BaHUEM.

OCHOBHBIE HHCTPYKLUH:

- MECTO CKJIaIMPOBaHUS JOJKHO OBITH TOPU30HTAIIBHBIM;

- n3beraiite ~ ©OJIOTUCTOH MMOYBBI, IEPEMEIIAIOLIUXCS [T0YB, KOPPO3HOHHBIX MOYB;

- YKJIaJIbIBalTE TPYOBl B OJTHOPOIHBIC (OJHOTO JUAMETpa) mTabems, UCXO/s U3 PAIMOHATb-
HBIX COOOpa)KeHUH CKJIQAUPOBAHMS, TO K€ CaMoe KacaeTcsi U ()aCOHHbBIX YacTel;

- UCTOJIBb3YHWTE TOCTaTOYHO MPOYHBIE M BHICOKOKAYECTBEHHBIE COPTa JIPEBECUHBI (/17151 OpyCh-
€B KJIMHbBEB);

- BCEI/1a ’eIaTebHO KaK MOXKHO B OOJIbLIEH CTENIEHU COKPATUTh BpEeMsl XpaHEHUS;

- CHeLHUabHbIe MEPbI MPEJOCTOPOKHOCTH HEOOXOIMMO MPHUHATH JUI TPYO CO CHEeLUaTbHbIM
HOKPBITHEM.

3.4.1 llImabenuposanue mpyb Hagaiom.

[ITaGenmupoBaHre HEMAKETUPOBAHHBIX TPYO Ha CKIIaJaX M CTPOUTENHHBIX IJIOMIAIKAX TOJK-
HO MIPOM3BOJUTHCS HA POBHBIX MPOYHBIX OCHOBAHMAX. Psisibl TpyO B mTabene A0JKHBI ObITh yIOXKe-
HBI Ha pokyaaku. [Ipu 3ToM HE0OXO0IMMO MpeyCMaTpUBaTh OOKOBBIE OMIOPHI, MPEOTBPAIIAOIINE
CaMONPOU3BOJILHOE PAaCKaThIBaHHE TPYO.

BapuanTsl mradempoBaHusi TpyO.

Bapwuanr | [ltabens B BUIE NUpaMUAbL: pacTpyO K IJIaJAKOMY KOHILY

Ha mpakTuke 3TOT BapuaHT sBIseTcs HanOojiee MHTEPECHBIM C
TOYKH 3peHUsi 0€30M1aCHOCTH, CTOMMOCTH MaTepuaa Mo IepKKH
Y OTHOIIEHUS KOJIMYECTBA CKIAAUPYEMBbIX TPYO K 00BbeMy ILITa-
oens.

OpnHako A7 3TOr0 BapHaHTa TPYObl HEOOXOIUMO MOJAHUMATH 3a
KOHI[bI ITPU TIOMOIIM KPIOKOB, HCIIOJIb30BaHUE HECKOJIBKUX KPIO-
KOB I103BOJISICT OJJHUMATh HECKOJIBKO TPYO OJTHOBPEMEHHO.
Hwxuuit ciioit: HuKHUIM CITOM KiaeTcs Ha 2 mapaieTbHbIX
Opyca, OJIMH U3 KOTOPbIX HAXOAMUTCS HA PacCTOSIHUU 1 M OT pac-
TpyOa, B TO BpeMsl KaK Jpyroi Ha pacCTOSTHUM 1 M OT IJ1aJJkoro
KOoHIIa TpyO. TpyOsl pacnonaratoTcsi mapajuienbHO APYT IPYTY.
PactpyObl conpukacaroTcs ApYyr € IpyroM, HO HE KOHTAKTUPYIOT
C 3EMIIEH.

TpyOsl C ABYX CTOPOH INTa0ENs 3aKpEIUIIOTCS y pacTtpyda u
IJ1a/IKOTO KOHIIA MPU MOMOIIM OOJBIIMX JEPEBSIHHBIX KIMHbEB,
npuOuTHIX K OpychsiMm. [IpoMexyTouHble TpyObl 3aKperuIsioTCs
TOJILKO CO CTOPOHBI TJIQJIKOIO KOHLA NPH INOMOIIM KJIMHBEB
MEHBILIET0 pa3Mepa.

BepxHue crou: BepXHHE CIIOU COCTOST U3 TPYO, YJIOKEHHBIX C
yepeoBaHUuEM pacTpyOa U I1aJKOro KOHLA TpyObl, TakuM o0pa-
30M, BC€ pacTpyObl OJTHOTO SIpyca BBICTYNAIOT HaJl IIaJIKUMHU
KOHIIaMH sIpyca, HaXOJSIIErocsi HUKe, Ha BEJIMYUHY JJIMHBI
pactpy0a, mroc 10 cm (Juist HepomyeHus AeopMaryu riaj-
Koro kKoHua). Hunuuaps! TpyO ABYX MOCie0BaTENbHBIX IPYCOB
COIIPUKACAIOTCSL.
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Bapuanr 2 EnnnooOpa3Hslii mradenb: pacTpyObl ¢ OHOM CTOPOHBI

Hwxauit cioit Tak ke, Kak B IEPBOM BapUAHTE.

Bepxnue ciou: TpyObl BBIDPOBHEHBI BEPTUKAIBHO B JIMHHUIO.
Kaxaplit sipyc oTeneH OT npeablayero OpycbsaMu, TONIUHA
KOTOPBIX HEMHOTO O0JIbIIIe, UEM pa3HHLIA B TuameTpe (pacTpyo-
LMJIAHIP TPYOBI).

TpyOsl ¢ IBYX cTOpOH mITaleNs 3aKPEIUISIIOTCS Y pacTpyda u
IJIAJIKOTO KOHIA NP MIOMOIIY JIEPEBSIHHBIX KIIMHBEB, IPUOUTHIX
K OpychsiM. DTOT METO/1 IO3BOJISIET UCIIOIb30BATh JFOOBIE METO/IbI
noabemMa (Ipyu MOMOIIM KPIOKOB, TPY30II0JbEMHBIX METENIb BOKPYT
TpyOBl, aBTOMOOMIIH C TPY30MOABEMHBIMU MEXaHU3MAMHU).

BapuanT 3 KBagparubie mrabenu

Hwxnuil cnoit: popMupoBaHue U yKpernieHue HUKHETO CII0sI
Takue, Kak B IEpBOM BapuaHTe, HO TPyObl pacroiararoTcs: pac-
TpyO-TIagKkuil KOHell; UX MINHIPUYECKHUE YAaCTH CONPUKACAIOT-
cs1. B nononHenue, pacTpyObl BRICTYNAIOT 32 TJIAIKHE KOHIIBI
coceIHUX TpyO Ha BCIO JUIMHY pacTpy0a, mitoc 5 cMm. TpyOsl ¢
YCIIOBHBIM MpoxoioM 150 MM u Goiee CKIIaqupyroTcst Ha Tpex
Opychsx (BMecTo 2).

Bepxnue cron: Kaxasiid ipyc COCTOUT U3 TPYO, CIIOKEHHBIX 110
NPUHIMITY PacTpyO-TIaKkuil KOHEll, TAK)Ke KaK U B HUYKHEM
cioe. TpyObl OHOTO sipyca pacrnojaratoTcs MO MPSIMbIM yTJIOM
K TpyOam spyca, pacnooxeHHoro Huxke. KoHusl TpyO cooTBeT-
CTBEHHO MMEIOT €CTECTBEHHYIO OOKOBYIO MOJIZIEPKKY B BUJIE
pactpy0oB Tpy0 sipyca, pacloiI0KeHHOI0 HUXKe. ITOT METO]
MO03BOJISIET UCIIOJIb30BATh MUHUMYM YIIAaKOBOYHOI'O MaTepuana,
HO TpeOyeT CrenuabHOTrO crocoba nogabema TpyO u3-3a crenu-
(u4ecKol CTPYKTYphI IITadEIsl.

Pexomenayemoe 4ucJI0 APyCOB.
(HenmakeTHpOBaHHBIE TPYOHI)

BricoTa mtabenupoBaHust
Paswep (DN) (Maxc. KoJI-BO SIPyCOB TPyO)
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
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[Ipu mtabenupoBaHuu TpyO Ha OCHOBaHHE HEOOXOIUMO YJIOXKHUTH JIEPEBSHHBIE OPYCKHU Tak,
yTOOBI pacTpyO, rIaAKui KOHEIl M LEHTpaldbHas 4acTh HE Kacaauch 3eMiu. PazMep nepeBsSHHBIX
OpyckoB J1oyKeH ObITh He MeHee 100 MM BBICOTOM 1 225 MM IIUPHUHOM.

3.4.2 lImabenuposanue mpy6 8 nakemax.

Mecto, BCTIoNb3yeMoe ISl ITa0eIMPOBaHMS JIOJDKHO UMETh TBEPAOE OCHOBAHUE C COOTBET-
CTBYIOIIMM MOJIbE3AHBIM ITyTEM JIJIsl TPAHCIIOPTHBIX CPEJCTB, HOIPY3YUKOB U T..

[TakeTsl TpyO MOTYT OBITH CJIOKEHBI B IITA0ENB, HA Opychsix pazmepoM 80 x 80 x 2600 MM, 1Mo
3 nnu 4 nakeTa B KaX/10M psiy, IPH 3TOM OCH TPYO JTOJIKHBI OBITh HapaljieNbHbI.

Kaxnaprii mocneayromui sipyc MakeToB OTIENACTCS OT MPEIBIAYIIEro OpYChsIMH, TONIMHA
KOTOPBIX HEMHOTO 0OJbllie, YeM pa3Hulla B auamerpe (pactpyO-uunusap tpyOsl), Ilepuoauuecku
HE00X0IMMO MPOBEPATH COCTOSTHUE MAKETOB, a TAK)KE 0OIIYI0 CTAOMIBHOCTh ILITA0Es.

Pexomenayemas BbicoTa miradesiss Tpyd B makerax.
(makeTupoBaHHbIE TPYObI)

Bricora mrabenupoBanust

Paswep (DN) (Maxkc. Ko-BO SIpy(I:)OB TpyO)
80 20
100, 125 18
150, 200 14
250, 300 10

3.4.3  Xpanenue mpyo

Jlis mpetoTBpalieHus MOBPEKICHHS BHEITHETO MOKPBITUS TPYO MpU UX ATUTEIBHOM XpaHe-
HUW HA OTKPBITBIX TUIOMIAIKAX OHH JIOJDKHBI OBITh 3alUIICHBI OT IMOTNAJaHUS OCAJKOB U TPSIMBIX
COJTHEYHBIX Jy4eil. B kauecTBe 3amMTHI MOXXHO HCIOIB30BaTh MOJMAITUICHOBYIO HEMPO3PAUHYIO
IUICHKY, OpE3€HT, WIN JPYroi BIIATOHETIPOHUIIAEMBI MaTEPHAI.

3.5 TpancnopTupoBaHue M XpaHeHHe YIUVIOTHAUTEIbHbBIX KOJIEI]

Konbua TpaHCcnopTHpYIOT JIFOOBIM TPAHCHIOPTOM € COOJIOACHUEM IPABUI NEPEBO30K, yCTa-
HOBJICHHBIX Ul JAaHHOT'O BUJA TPAHCIIOPTA.

Kosbia A0mKHBI XpaHUTBCS B 3aKPHITOM MOMEILEHUH, B YCIOBUAX, UCKIIOYAOIINX Jiedop-
MalMIO U MOBpeXAeHUs, pu TemrnepaTtype oT 0 1o 35 °C ¥ HaxOQUTCs HAa PacCTOSHUU HE MEHeEe
OJIHOTO METpa OT OTOIHUTENbHBIX MPUOOPOB, a TaKKE HE IMOJBEPraThbCs BO3JECHCTBUIO COJTHEUHBIX
Jy4ell U BELECTB pa3pyllAOLUX PE3UHY.

Kak uckirouenue, 1omyckaercss XpaHeHHe KoJjell Ha HEOTalllIMBaeMbIX CKJIazax Mpu TeMile-
patype He Huxke MuHyc 25 °C, HO P 3TOM 3aIpelaeTcs NoJBeprarb ux Kakon-nmm6o aedopmaruu
U yJApHbIM Harpy3KaM.

Konba nocne TpancnopTupoBaHHsl WM XpaHeHHs npu Temneparype Huxke 0 °C, mepen
MOHTa’KOM JIOJDKHBI OBITh BbIIEpkKaHbl pu Temneparype (2015) °C B reuenue 24 u.

["apaHTUitHBINA CPOK XpaHEHMs KoJiell — 2 TOAa CO JHS M3TOTOBJICHUS, IPU YCIOBUHU COOIIIO-
JICHUS! PAaBUJI TPAHCIIOPTUPOBAHUS U XPAHEHUS.
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4 3amuTHBIC MOKPBHITHS

4.1 ATpecCuBHOCTH BOJbI

Bona, tpancnioptupyemast no TpyoonpoBoay, MOXKET UMETh pPa3iIuuHble (PU3NKO-XMMHUYECKHUE
CBOMCTBA.

Bona moxet ObITh OXapakTepru30BaHa CBOEH KOPPO3ZHMOHHOCTHIO (CBOMCTBOM pa3beAaTh He-
3aIUIIEHHBIN METAJUT) U CBOEH arpeCCUBHOCTHIO (110 OTHOLLIEHUIO K BHYTPEHHEMY LIEMEHTHOMY
IIOKPBITHIO).

[ToBeneHre BO/IbI B OTHOILIEHUHU YEPHBIX METAJUIOB U MaT€pUaJIOB Ha IIEMEHTHON OCHOBE 3a-
BUCHT OT psiia (aKTOPOB: COJAEPKAHNUS MUHEPAIBHBIX COJIEH M KUCIOPOAA, JIEKTPONPOBOIHOCTH,
pH, paBHOBECHS YIIIEKUCIIOTO KaJIbLIMs, TEMIEPATyphl U T.J.

Cnenyet paccmaTpuBarth JBa TUIIA BOABIL:

- KOPPO3HOHHAs BOJIA, CIIOCOOHAs pa3beaTh HE3AIUUIIICHHBIA METaLI;

- arpeccUBHas BOJIa, CIOCOOHAs pa3pylIaTh MaTepUalibl HA OCHOBE IIEMEHTA.

4.1.1  Kopposuonnas 6ooa

Koppo3uonHast Bofia pa3beiaeT He3alUIIeHHbIE BHYTPU MeTaJuInyecKkue Tpyosl. B GonbiimH-
CTBE CJIy4aeB MPUYMHON KOPPO3MOHHOCTH SIBIISIETCS COJIEPIKAIIMIACS B BOZe KHCIOpoa. B pesynbra-
T€ XMMUYECKOH peakliy BO3HUKAET THIPO3AKUCH, 3aTEM THAPOOKHCH JkKene3a, (GOpMHUPYsI HAPOCTHI
1 OyTpBI, KOTOPBIC MOTYT 3HAYUTEITHFHO YMEHBIIUTEL CCUCHUE TPYObl H YBEIIHMUUTH TIOTEPH HAIOPA.

Takoe siBIieHHE HAOIIOJAaETCs B CTapbIX TPYOOIPOBOAAX, HE UMEIOIIUX BHYTPEHHETO [IEMEHT-
HOTO MOKPBITHS. COBpEeMEHHBIE TPYOOTIPOBOIBI MOHTUPYIOTCS U3 TPYO, 3AIUIIEHHBIX BHYTPH CJI0-
€M IIEMEHTa, KOTOPBIH MPEMITCTBYET KOPPO3UHU MeTalla.

4.1.2  AepeccusHnas 600a

ArpeccHuBHOCTb BOJIbl OIPEIEISAETCS €€ CIIOCOOHOCThIO pa3pyllaTh BEIIECTBA, COJACpIKALIUE
KaJblIMK (HampuMep, LIEMEHT). B 3aBUCMMOCTH OT XMMHYECKOT0 aHajIHu3a, COJIep>KaHUsi MUHEPAJIOB,
pH u TeMmniepatypbl BoJibl, MOXKHO Pa3JIMYUTh 3 Cilydas:

- ctabuibHAsg BOJIa C PAaBHOBECHBIMU KOHILIEHTPALMSIMHM COETMHEHUN YIIIEKUCIIOTHI, Hearpec-
CUBHAas U HE BbI3bIBAIOLIAsl KAPOOHATHBIX OTJIOKEHHUI;

- HecTaOmIIbHas BOJIa UMEET TEHICHIIMIO K OTJIOKEHHIO COJIel Kablus (KapOOHAThl) HA BHYT-
pEHHEN MOBEPXHOCTH TPYOBI;

- arpeccuBHasl BOJAa MOKET pa3pyllaTh ONPEIEIICHHBIE COCTABISAIOLIME LEMEHTHBIX PacTBO-
POB, coJepXKaluX KaJlblUi (M3BECTh, YITIEKUCHbIN KaJbLUi, CUIMKAT Kb, aTIOMUHAT KpEM-
HUs).

OnpezeneHue arpecCUBHOCTH OCHOBBIBAETCS Ha aHAJIM3€ BOJBI, JIMOO MpHU MOMOIIM Trpadu-
KOB, KOTOpbIE OTOOpPaXKaI0T PACIOIOKEHHE UCCIEAYyEeMON BOJBI OTHOCUTEILHO PAaBHOBECHON KpH-
BOH.

PekoMenaanmu no KayecTBy BOJIbl HaIlpaBJIEHbI IVIABHBIM 00pa3oM Ha TO, 4TOOBI TpPaHCIIOP-
TUpyeMas 1o TpyOOnpoBOy BoJa He ObL1a KOPPO3UOHHOM U arpecCUBHOM.

Opnaxo, cpeny 60JIBIIOrO KOJIMYECTBA TUIIOB IEPEKAUMBAEMOM BOJIbl, HEKOTOPBIE U3 HUX
MMEIOT HU3KOE COoZIep KaHue MUHEpaoB (MsArkas Boja). Takas Boja MOXET BbI3BaTh pa3pylleHUe
HEKOTOPBIX MaTepuasoB, NOJOOHO KOPPO3ZMOHHOM W/WUJTN arpecCuBHOM BOJIE.

4.2 BHyTpeHHee 3alUMTHOE NOKPbITHE

HazHaueHue BHYTpEHHETr0 MOKPBITUSL COCTOUT B TOM, YTOOBI:

- TApaHTHUPOBATh, YTO TUAPABINYECKHE XapaKTEPUCTHKH OyyT OCTaBaThCs MOCTOSIHHBIMU B
TE€YEHHE JIOJTOr0o BPEMEHH;

- IPEIOTBPATUTh PUCK KOPPO3UU TPYOBbI BCIIEACTBHE B3aUMOJICHCTBUS C BOJIOM.
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Buytpennee nokpsitue Tpyd OO0 «JITK «CB0OOOIHBINA COKOI COCTOUT U3 MOKPHITHS 1ie-
MEHTHBIM PacTBOPOM. JTO MOKPHITHE IPEIOCTABIISET:

- IPEBOCXO/IHBIE TUAPABINYECKUE YCIOBUS I TOTOKA;

- 3¢ peKTUBHYIO 3aIIUTY MPOTUB arpeCCUBHOM BOJIBI.

4.2.1  Hanecenue

LleMeHTHO-TIECUaHbI PacTBOP HAHOCUTCS IEHTPOOEKHBIM MeToJoM. COrJacHO JaHHOMY Me-
TO/Y, LIEMEHTHBIA PAacTBOP BBOJUTCA B TPYOy, a 3aTeM TpyOa ObICTPO BpalIaeTcsi, YTO CIOCOOCTBY-
€T XOpOILIEMY YIUIOTHEHUIO MOKPBITUSA. 3aTeM MOKPBHITHE CYIIMTCS MPHU 3aJlaHHON Temmeparype u
BIIQYKHOCTH, YTO MPHUAAECT €My HEOOXOAUMYIO MPOYHOCTh. [IperMyInecTBo eHTPOOSKHOTO METO/1a
3aKJIF0YAeTCsl B TOM, YTO MPHU ITOM MOJy4aeTcs IaaKkas BHYTPEHHSS MMOBEPXHOCTh, COCTOSINAS U3
MEJIKHX 4acTHIl (IEeMEeHTHOE MOJI0KO). [Iporiecc mpumaet moKPHITHIO CIEIYIONINE CBONCTBA:

- BBICOKYIO TJIOTHOCTh IIEMEHTA;

- MaJTyIO MEPOXOBATOCTH;

- XOpollee Ka4eCTBO [IEMEHTHOTO MOKPBITHSI.

4.2.2 Teuenue (0susicenue 600vl) — cuopasiuyecKue ce0UCmMaa

LleMeHTHBIN pacTBOp UMEET OYEHb IJIAJAKYIO TOBEPXHOCTb, KOTOpas OJaronpusiTCTBYET Teue-
HUIO BOJIbl, CHUKAET IIOTEPU NPU TPAHCIIOPTHUPOBAHUM M TapaHTUPYET JOJTOBPEMEHHYIO THIpPAB-
andeckyro 3¢ dextuBHOCTh. KoapduiueHt mepoxoBarocTu Tpyd C BHYTPEHHHM LIEMEHTHO-
NecyaHbIM NOKphITHEM NpuHUMaeTcst paBHbIM 0,03. UToOBI yuecTh HenpeIBUICHHbIE IOTEPH HAIO-
pa, nis TPOEKTHUPOBAHHS CHCTEM TPYyOOMpPOBOIOB PEKOMEHAYETCS HCIOIb30BaTh KOA(DuUImeHT
1IepOX0BaTOCTH paBHbli 0,1.

4.2.3  Mexanuzm 3awumuol

[TokpeITHE M3 IEMEHTHOT'O PACTBOpPA SIBISETCS aKTUBHBIM. OHO SIBJISIETCS HE MPOCTO 3aIIUT-
HBIM TIOKPBITHEM, HO U MPEAOCTABISIET XUMUYECKYIO 3aluTy, Onaroaaps 3¢deKTy maccuBUpOBa-
Hus. Korga Tpy0a 3amosiiHeHa BOJIOH, pacTBOP MOCTENIEHHO BIUTHIBAET BOAY, KOTOpas CTAHOBHUTCS
o0oraiieHHO! MEeTOYHBIMH BELIECTBAMH; B KOHIIE KOHIIOB, 110 JOCTHKCHUH METANTHYECKON CTEHKU
TpyOBI BOJIa CTAHOBUTCSI HE KOPPO3UOHHOM.

3aTaruBanue TPEIH

Bonocsinbie TpemmHbl (M3-3a YChIXaHHs) U, BOOOIIE, paCTPECKUBAHMUS, TOSBISIONIUECS B MPO-
11lecce TPAHCIIOPTUPOBKHU, XPAaHEHUSI WM 3aKJIAJIKH, 3aTSATUBAIOTCS BCJICICTBUE BO3JCHCTBUS JIBYX
peaKLHnii:

- ObIcTpOE pa3dyxaHHe LIEMEHTHOT'O MOKPBITHS B BOJIE;

- MEJJICHHAs THApATAIHs [IEMEHTHBIX COCTABIISIONIUX.

4.2.4  Mexanuueckue ceoticmea

Koo(puumeHTs TeMIepaTypHOro pacilMpeHus LEeMEHTHO-TecyaHoro nokpeirus (12 x 107
M/M/°C) 1 BBICOKOIPOYHOTO 4yryHa ¢ mapoBuaHbM rpadurom (11 x 10 M/M/°C) conocraBumbl
MEXJy c000ii, YTO, COOTBETCTBEHHO, YCTPAHSAET PUCK PACTPECKUBAHMS MOKPHITHS B IPOIECcCe IKC-
IJTyaTamuu Tpyo.

MexaHnuecKkue UCHBITAHUS MOKPBITHS M3 LIEMEHTHOTO PacTBOpa Ha MPOAOJIBHBIM H3ruo,
MPOBE/ICHHBIC HA TpyOax Majoro JuaMeTrpa, MoKa3alld, YTO IMEMEHTHOE MOKPBITHE MOXET BBLIEP-
KHUBATh ONpE/CICHHbIE TuaMeTpalibHble OTKJIIOHEHUs TpyObl. [y TpyO OoJibIIoro AuameTpa, KoTo-
pbie B OOJIbINEH CTENeH: MOoABEP KEeHBI d((HEKTY «OBaTH3AIMHUY», UCIIBITAHHS, IPOBEJICHHbBIC HA KyC-
Ke TpyOBbl, MOJTBEPIMIN MPEBOCXOAHBIE IKCIITyaTallMOHHbIE Ka4eCTBA MOKPHITUS M3 LEMEHTHOTO
pacTBopa 1MoJ| BO3JIeHCTBHEM OOJIBIINX BHEITHUX HATPY30K.
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4.2.5  Cmouxocms yeMeHmMHO-Necuano20 NOKPbIMus 8 3a8UCUMOCMU OM A2PeCcCUBHOCTNU
MPAHCNOpmMupyemou cpeobvl

B 3aBucumMocTH OT yCIOBHIA SKCIUTyaTallud TPyOONpOBOJAa U TPAHCIOPTUPYEMOW Cpebl Ha
BHYTPEHHIOIO TTOBEPXHOCTh TPYO MOXKET OBITh HAaHECEHO IIEMEHTHO-TIECYaHOE TOKPBITHE, COJEP-
JKalee MOPTIIAHAIEMEHT, CYIb(aTOCTOWKUNA WM TIIMHO3EMUCTBIN 1eMeHT. [IoKphITHE 11eMEeHTHO-
MEeCYaHbIM PACTBOPOM CO3/Ia€T IIETOYHYIO CPEly Ha BHYTPEHHEH MOBEPXHOCTH TPYO, TEM CaMbIM,
NPEeIOXPaHss UX OT BOSHUKHOBEHUS KOPPO3UH.

Kak mpaBuiio, mOpTIaHaIEeMeHT U CYJIb(aTOCTOMKUI IIEMEHT PEKOMEHIYETCS TIPUMEHSTH JIJIs
HAHECEHHUsl BHYTPEHHETO MOKPBITUS HA TPYObI, HCTIONIb3yeMbIe ISl TPAHCTIOPTUPOBKU CTOYHBIX BOJ]
6€3 BO3MOXHOCTH 00pa30BaHUs CEPOBOAOPO/IA.

[MUHO3eMUCTBIN IEMEHT PEKOMEHYETCSl IPUMEHSTH /Il HAHECEHUSI BHYTPEHHETO MOKPBITHS
Ha TPYOBI, HUCTOJIB3YEMBIC JJII TPAHCIIOPTUPOBKU 00Jiee arpeCCHUBHBIX CPE/ C BHICOKMMH KHCIIOT-
HBIMU HWJIU IEJIOYHBIMH CBOWCTBAMH, & HIMEHHO: KaHAJIH3aIl[MOHHBIE CTOYHBIE BOJBI C CEPOBOAOPO-
JIOM, Pa3JIMIHBIC KUCIIOTHI U IICJIOYH.

Hcnonp30oBaHue TIIMHO3EMUCTOTO IIEMEHTa TaKke MOoKa3aHO sl o0ecreueHus] M3HOCOCTOM-
KOCTH BHYTPEHHEU IMOBEPXHOCTH TPYO. DTO aKTyaJbHO MPHU HMCIOJIb30BAHUHM TPyOOTpOBOAA st
TPAHCIIOPTUPOBKUA CTOYHBIX BOJ, UMEIOIIUX BBICOKYIO KOHIIEHTPALIMIO TBEPABIX YACTHUI], a TAKKE
IpH KPYTHIX HAKJIOHAX TPyOOMpPOBOJA, MPHUBOANIMX K BBICOKOW CKOPOCTH TPAHCIIOPTUPYEMOUH
KUJKOCTH.

MaxkcumalbHas TeMIepaTypa TPaHCIOPTHPYEMOH Cpebl ISl BHYTPEHHUX MOKPBITHH Ha OC-
HOBE BCEX BHUJIOB LIeMeHTa cocrasisier 65 °C.

B obmem ciydae BbIOOp 1IeMEHTa, UCTIONIB3YEeMOT0 U TOKPBITUSI BHYTPEHHEH MOBEPXHOCTH
TpyO, MOXeT ObITh celaH Ha ocHoBaHMU TaOmuiel 4.1. IIpenenbHO MOMyCcTUMBbIE KOHIIEHTPALIUU
Pa3TMYHBIX XUMUYECKHUX BEIIESCTB B TPAHCIIOPTHPYEMOU JKUIKOCTH TPU UCIIOIH30BAHUU TIIUHO3E-
MUCTOTO IIEMEHTa, KaKk HanboJiee CTOMKOro K arpecCUBHBIM CpeliaM, YKa3aHbl B Tabnuie 4.2.

[To 3aka3zy Ilotpeburens Ha Tpy6s! u3 BULIID', mpoussenenusie OO0 «JITK «CBoboaHbII co-
KOJI», MOXKET ObITh HAHECEHO BHYTPEHHEE 3alIUTHOE MOKPBITUE, COMepKallee 000l U3 BhIIIene-
PCUMCIICHHBIX THITOB IICMEHTA.

Tabmuna 4.1 Br16op Tuna nemenra.
XapakTepuCTHKa [Toptnann- | Cynbdartoctoif- | I'mMHO3eMUCTBIN
cpezbl LEMEHT KU HEMEHT LEMEHT
MuHnManbHOE coiepKaHue
AeP 6 5,5 4

g PH
MakcuManbHOE COAECpKAHNE
(mr/m) nns
- arpeccuBHoro COz 7 15 HEOTPaHUYEHHO
- cynbdata(SOs--) 400 3000 HEOTPAaHUYECHHO
- maraus (Mg") 100 500 HEOTPaHUYEHHO
- ammoHug (NHy) 30 30 HEOTPaHUYECHHO
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Ta6n1/1ua 4.2 HpCIICHBHO AOITYCTUMOC COACPIKAHNUC XUMHUYCCKUX BCUICCTB B TPAHCIIOPTHU-
pyeMoﬁ KHUIKOCTU AJII TOKPBITHA U3 BBICOKOTTIMHO3EMHUCTOTO IECMCHTA.

XuMuuyeckoe I'maHo3eMuCThIH
BeIlleCTBO IEMEHT
OTHIIOBBIN 50 %
MeTunoBsIi 50 %
OTUIEHTIINKOJIb He orpanuueno

AandaTuyeckue yriieBoaopoabl

YalT-cuupur

He orpanuyeno

JluzenpHOE TOTUIMBO, OEH3WH, He(DTh

He orpannueno

Kepocun

He orpannyeno

ApomMaTH4ecKHe YIJIeBOI0POIbI

Kcwuiton, kcuinon

He orpanuueno

Ben3on, crupon, AMrponH

He orpanuueno

Macna

CMma3ku, razojinH, NPOU3BOJHBIC He orpannueno
Opranndeckue He orpanuueHno
Bona

IIpecnas Boga

He orpannueHno

CouneBoil pacTBop

He orpannyeno

JuctunnupoBaHHas Boja

He orpanuueno

XJI0pUpOBaHHAasi BOAA

He orpanuueno

Xnopnpona}mble PACTBOPUTEC/IH

Tpuxnopatunen

He orpanuueno

Xnopodopm He orpannyeno
Kucaorsl

YkcycHas 40 mr/n
XpomoBasi 10 mr/n
JlumonHas 20 mr/n
ConsiHas 3 Mr/n
MoutouHas 15 mr/n
A3zoTHas 6 Mr/n
IllaBeneBas 12 mr/n
docthopHas 10 mr/n
Cepnas 10 mr/n
Hyb6unbHas 200 mr/n
BunHas 50 mr/n
Hlenoun

AMMHAK 18 %
AHWITUH He orpanuueno
Jumetunamux 0,6 %
deHoul, Kpe3on He orpanuueno
I'uapokcun kamus 560 mr/in

[Tupuaun He orpanunueno
XUHOJIMH He orpanuyeno
I'uapoxcu HaTpus 400 mr/n
TpumeruiamMux He orpannueno
Cosmn

XJopuj HaTpuUs 25%
Xopu Kaiaus 25 %
Cynbdar aMMOHHS 5%

ITo cnenmansHOMy TpeboBanuto [Totpedburenss nosepx LIIIIT HaHOCUTCS €O M30ISLIMOHHO-
I'0 IOKPBITUS HA OCHOBE ITOKCH/IHOM CUHTETUYECKON CMOJIBI.
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4.3 Koppo3uoHHOCTH MOYBBI

VI105keHHBIE B TPYHT TPYOBI MOJBEP)KEHBI PA3IMYHBIM BIMSHUSAM, B TOM YHCIIE KOPPO3HOH-
HOMY BJIMSIHUIO ITOYBBI U 3ACHIIKH.

[TosTOMy BO3HMKAaeT HEOOXOAMMOCTh BHUMATEIBHOTO HM3Yy4YEHHUS MECTHOCTH, IO KOTOPOH
npejroiaraeTcs npokiaaKa Oyaymero TpyoornpoBoaa. AHaan3 KOPPO3SUOHHOCTH MOYBBI JAET BO3-
MO>KHOCTh OLIEHUTbH CTeNeHb €€ Bo3aeiicTBus Ha Matepuan Tpyo (BULLIY) u npaBuiibHO BBIOpaTh
THII BHEIIHETO 3alIUTHOTO TOKPBITHS.

Kpurepusimu onacHoctu koppo3uu Tpy6 n3z BUILT MoryT ciyxuts:

— BEJIMYMHA YAEIBHOr0 3JIEKTPUUECKOT0 COIIPOTUBIIEHUS IpyHTa p MeHblie 30 OM M;

— BennunHa pH menb1e 6;

— 3arpsi3HEHNE TOPOJACKHMH M MPOU3BOJCTBEHHBIMM CTOYHBIMU BOJAMH, a TAK)K€ OpPraHHYe-
CKHMHU BEIECTBAMH, TOCTYMHUBIIUMHU C POMBIIIJICHHBIMH BEIOpOCaMH;

— HAJIMYME KOPPO3HOHHBIX 3JIEMEHTOB M3-3a CBSI3M C HApPYKHBIMH METAJUIMYECKUMHU KOH-
CTPYKLMSIMH, CIIOCOOCTBYIOIIIMMU TMOSIBJICHUIO MaKpoIap.

Baknelmm 13 nepeunciaeHHbIX KpUTepHUeB onacHOCTH kopposuu Tpyo u3 BUILIT sensiercs Be-
JIMYMHA YIEIBHOIO DJIEKTPUYECKOrO CONPOTUBIICHUS IpyHTA. DAaKTUUECKH OH ONPEAENeT BCe ApYyrue
(haxTOpHI, CIOCOOCTBYIOIINE KOPPO3HH.

[TonHbIM aHATTN3 KOPPO3ZMOHHOCTH MOYBBI (€CIIM 3TO CUUTAETCS HEOOXOAUMBIM) IIPOBOJUTCS B
3 rana:

- TororpagpuuecKuil aHaums;

- TEOJIOTUYECKOE N3YYCHHUE;

- OCMOTpP MECTHOCTH.

4.3.1 Tonoepaguueckuii ananus.

OO0mue moxa3aTesi KOPPO3UOHHOCTH OMPEEIISIOTCS MPH MTOMOIIN AETATBHON KapThl, KOTO-
past 1aeT HHGOpPMaIHIO:

- 0 KOHTYpax MECTHOCTH (BBICOKME MECTa CYIIIE H JyYIlle adpUPYIOTCS U, TAKAUM 00pa3oM, Me-
Hee KOPPO3HOHHbIE; HU3KHE MECTa — ChIpbIe U HE a3pUPYIOTCS, IOITOMY, BEPOSITHO, O0Jiee KOppo-
3UOHHbIE);

- 0 BOAHBIX IPErpajaax, KOTopble HEOOXOAMMO Mepecedb, ChIPBIX YUacTKax;

- 0 TIpyAax, 0oyoTax, o3epax, TOPQSHBIX y4acTKax M JPYTrUX HU3KUX MECTaxX, a TaKkKe 00bId-
HO 3aCOPEHHBIX MECTax;

- 00 yCTBEBBIX YY4aCTKaX, 3aTOIJICHHBIX MECTaX, COJICHBIX 00JIOTAaX M COJSHBIX MOYBaX, Ipa-
HUYAIIUX C MOPEM.

Hcrionb3yst KapThl MOKHO OTIPEACIINTD 3arps3HEHUS U CTIeIM(PHUECKUE TOKa3aTen KOPPO3H-
OHHOCTH:

- TUTOIIAJIH, 3arPS3HEHHBIC Pa3IMYHBIMU CTOKAMH, TAKUMH KaK JKUAKHE yI0OPEHHUs, CTOKH
CHMPTOBOJOYHBIX 3aBOJIOB, MOJIOYHOT'O MIPOU3BOJICTBA, OTXOJ0B OYMasKHO-LIEJIITFOII03HOTO TPOU3-
BOJICTBA U T.J., WM KaHaJIU3alueil (B OCHOBHOM OT BJIaJI€IbIEB 1IOMOB);

- MecTa BbIOpOCa MPOMBIIIUIEHHBIX OTXO0J10B (IIJTaK, KIMHKEP U T.11.);

- OJIN30CTH MTPOMBIIICHHBIX TPYOOIIPOBOOB, HMEIOIIUX YTEYKH TPAHCIIOPTHPYEMBIX JKUIKO-
CTEH;

- IPOMBIIIICHHBIE MTPEITPUATHUS, TOTPEOITIONINE IIEKTPUIECKHIA TOK TOCTOSTHHOTO HaIpsi-
HKEHMUS.

4.3.2  [eonocuueckoe usyuenue.

OTO U3y4YeHHE MOKA3bIBAET Pa3IMYHbIC MIEPEMEILEHUS CII0EB U MPEIOCTaBIsAEeT UHPOPMAIUIO
0 NPUPOJE MOYBBI U €€ IPUPOAHON KOPPO3UOHHOCTH.

B pe3ynbraTe nepBoHavyaIbHOrO aHaJIN3a MOYKHO Pa3INUUTh CIIEIYIOIINE TUIII TOYBbI:

C MaJIBIM PUCKOM: TECKHU W IPABHI; KaMEHHUCTbIE MaTEPHUAJIbl, U3BECTHSK.

C BBICOKHMM PHCKOM: H3BECTKOBasl INIMHA; - TJIUHBL.
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C OYEHb BBICOKMM PHCKOM: THIIC, MUPUTHI (3KEJIE3HbIE U MEJHBIE); COJIU, HCIOIb3yEMbIE B
XUMHUYECKON MPOMBIIIIEHHOCTH (XJIOPUA HATPHUs, CylIb(aT Kalblys); TOpIOYMe HCKOIaeMble Belle-
ctBa (Oypsli yromib, Topd, OUTYM).

Heo6xoauMo npuHUMaTh BO BHUMaHUE MOKa3aHUs MPUCYTCTBUS B MTOYBE FOPIOYUX HCKOIIae-
MBbIX, OCOOEHHO aMMOHMTOBBIX NMUPUTOB (CYIbPUA XKejie3a), KOTOPhIE YKa3bIBAIOT HAa BBICOKYIO
KOPPO3UOHHOCTD TIOYBBI.

Emie onauM pakTopoM, BAUSIONIMM Ha KOPPO3UOHHOCTH ITOYBBI, SIBJSIETCS BIIAXKHOCTb.

I'uaporeonoruyeckoe H3ydeHHE WACHTUQUIMPYET BOJOHETPOHHUIAEMBIE IOYBBI, KOTOpHIE
yIEP)KUBAIOT BOJY, a TaKXKe HaJIMYUE BOJOYICP’KUBAIOIIUX CJIOEB. ['paHUIIbI 3TUX CIIOEB OOBIYHO
OTMEYEHBI IPUCYTCTBUEM POAHMKOB. DTU I'PaHUIIBI TPEOYIOT 0COO0r0 BHUMAHMS: KOPPO3UOHHOCTh
BOJIOHEIIPOHHUIIAEMBIX CIIOEB MOXKET ObITh OU€Hb BBICOKOU. T0O e KacaeTcss U BOJOYACPKUBAIOLINX
CJIOEB, €CJIM OHM OCYIIAIOT OKPYXKArOIIME TPYHTHI, COJEPKaLE PACTBOPUMbBIE MUHEPAJIBHBIE COJIU
(xmopua HaTpusl, cyabdat Kaablus U T.1.).

4.3.3  Ocmomp mecmuocmu.

C noMoIbI0 BU3YalIbHOIO HAOJIOAECHUS, U3MEPEHUN CONPOTHBIICHHUS U aHAIU30B (00pa31oB
IpyHTa), OCMOTP MECTHOCTH IOMOTaeT MOATBEPAUTH U JONOJHUTH 3aKJIIOUEHUS, CHAEJaHHbIE MPU
MOMOIIY TONOrpahuuecKoro U reoJIorn4ecKoro aHaau30B.

ConpoTuBieHne TpyHTa AaeT UHPOPMALIUIO O BOZMOXKHOCTH TNPOSIBIICHUS B TPYHTE 3JIEKTPO-
XUMHUYECKON KOPPO3UHU MeTalla. ITO 0COOEHHO BaXKHbII MapaMeTp, IOTOMY YTO:

- OH (PaKTUYECKHU OMNPEJENIsIeT BCE MapaMeTphl, ClIOCOOCTBYIOIIME KOPPO3UHU (HAIUYUE COJIEH,
BOJIbI U T.11.);

- €0 OYE€Hb JIETKO 3aMEPUTh Ha MECTE.

W3mepenust mpoBOAATCA BAOJIb MPENNOIaraeMoro MapiipyTa 3aKkjiajkyd TpyOOIpoBoJia uepes
HMHTEpPBaJIbl, IPOJUKTOBAHHBIE TOMOJIOIMEH MECTHOCTHU U pe3yIbTaTaMU U3MEPEHUI.

UYeM MeHblIE CONMPOTUBIECHUE, TEM OO0JIbIIIE KOPPO3HOHHOCTH MOUBBL. B MecTax, rae usmepe-
HUSl CONPOTHUBIIEHUS JarOT pe3yibTrar MeHblie 30 OM-M, kejaTeabHO B3ATh 0Opasell IpyHTa Ha
rI1yOMHE YKJIaJIKU U IPOU3BECTHU U3MEPEHHUE €0 COMPOTUBIICHUS B JaOOPATOPHBIX YCIOBUSIX.

4.4 BHeunee 3aliUTHOE MOKPBITHE

JUist 3aIUThI OT KOPPO3UU MOA3eMHBIX TpyOonpoBoaoB u3 BUILI B 3aBUCHMOCTH OT yCIIOBHIA
9KCIITyaTaluu (KOPPO3HMOHHON arpeCCUBHOCTU I'PYHTOB M HAJIWYMs ONYXAAIOIIUX TOKOB) MCIOJb-
3YIOTCS:

— 3alUTHBIE TOKPHITHUS (KaK U30JIALMOHHbBIE, TaK U IPOTEKTOPHOI'O THUIIA);

— creuuanbHas MOoCTelb Mo TPYOOIPOBO M 3aChINIKa TPYHTOM, KakK MPaBHUJIO, IIECKOM B Iie-
JSIX CHUKEHMSI KOPPO3MOHHOW arpeCcCUBHOCTH I'PYHTA.

Cormacao MexxayHapogHomy ctanaapty ISO 2531 B 3aBUCHMOCTH OT BHEITHUX YCIIOBUN JKC-
yatauuu TpyoonposoaoB u3 BULID u ¢ yueToM IeHCTBYIOUIMX HALMOHAIBHBIX CTaHAAPTOB MO-
I'YT UCHOJIb30BaThCS 3alIUTHBIE HAPYXKHBIE TOKPBITUS U3 CIIEIYIOIINX MaTepUaoB:

— METaJUIMYECKHUM IIUHK C OTJICIIOYHBIM CJI0eM B cooTBeTcTBUH ¢ ISO 8179-1;

— oboraiieHHas IMHKOM (LIIMHKOHAIOJHEHHAsI) Kpacka ¢ OTJEJI0OYHBIM CJIOEM B COOTBETCTBUU
c ISO 8179 - 2;

—IIOJINYPETAH,;

MOJINATHIIEHOBBIN pykas 1o ISO §180;

KJICKUE JICHTEHI,

— OMTyYMHas KpacKka MJIM Kpacka Ha OCHOBE CUHTETHYECKON CMOJIBI;
SIOKCH/IHAS CMOJIA.

CornacHo EBponeiickomy crannapry EN 545 B xadyecTBe Hapy:KHbBIX IOKPBITUH MOTYT HC-
I10JIb30BATHCS:




@/ 000 «JITK «CB0OOOIHEIN COKOII» cTp. 62 m3 140

Pexomenaarnu nmo ucnosb3oanuto Tpyo uz BUILIT (pemakius Ne3)

— MOKPBITHE KPACKOM ¢ GONBIIMM COJIEp/KaHHEM IIMHKA, MUHUMAIbHOH Maccoit 220 r/M* 1 oT-
JICJIOYHBIM CIIOEM;

— MOJINITUIICHOBBINA pyKaB (B IOTOJIHEHUE IMHKOBOMY MOKPBITUIO C OT/AEIOYHBIM CIIOEM);

— CIUIaB IIMHKA C aJIIOMUHUEM C UCIIOJIb30BAaHUEM WJIM 0€3 MCIIONIb30BaHMs APYTUX METAIJIOB,
¢ MUHAMAJIBHOH Maccoit 400 r/M> U OTIETOUHBIM CIOEM;

— 3KCTPYAUPOBAHHOE TOJIUITUIIEHOBOE OKPbITHE B cooTBeTCTBUU ¢ EN 14628;

— MOJIMYPETAHOBOE NMOKpBITHE B cooTBeTCTBUH ¢ EN 151809;

— MOKPBITHE EMEHTHBIM PACTBOPOM B cOOTBeTCTBUU ¢ EN 15542;

— KJIeHKas JIeHTa,

HapyxHble MOKpBITHS PacIpOCTPaHSIOTCS Takke Ha (PaCOHHBIE YacTU M BCIIOMOTaTEIbHYIO
apMarypy.

st 3amuTel TpyOompoBoioB u3 BUILIDT Hanbombiiee pacnpocTpaHeHUE MOTYYUITH CIIETYIO-
L[1€ BHEIIHUE 3aLUTHBIE IIOKPBITHS:

- CTaHapTHBIE (METATMYECKUN IMHK + OUTyMHAasl Kpacka WJIM Kpacka Ha OCHOBE CHHTETHYE-
ckoi cMoutbl, cornacHo ISO 8179);

- C IOTIOJTHUTETFHOM 3aInTON (METaUTMUYeCKUH IMHK + OMTYMHas Kpacka WM Kpacka Ha Oc-
HOBE CHHTETHYECKOM CMOJIBI + HaJEBacMbli IPHU MPOKJIAJKE MOJUITHICHOBBIH PYKaB, COTJIACHO
ISO 8180).

Jnst 3amuThl TpyO, paboTaloUIMX B YCIOBUSAX OYEHb BBICOKON KOPPO3HMOHHON arpecCUBHOCTH
IPYHTa, MOTYT HCIOJIb30BaThCs JOMOJIHUTEIbHBIE CPEICTBA 3aIIUTHI (MOKPBHITHE IMOJINYPETAHOM,
SKCTPYIUPOBAHHBIM MOJHUITHICHOM).

B kauecTBe JONMONMHUTEIBLHOTO CPEJCTBA 3aIIUTHI OT KOPPO3UOHHOM arpecCMBHOCTU TPYHTa
PEKOMEHAYETCs UCTOJIb30BaTh 3aUTHYIO (MM MPOTUBOKOPPO3HOHHYIO) MOCTENb. JTO paBHOMEp-
HO MPUJIETAIOLIUI CO BCEX CTOPOH K HapyKHOM 4acTH TpyOONpoBo/ia 0N HEarpecCUBHOIO TPyHTa
(mecka WM MECTHOTO I'PYHTA, OCBOOOX/IEHHOTO OT KaMHei).

[lenecooOpa3HOCTh NPUMEHEHHSI KOHKPETHOTO MOKPBITUS B 3aBUCUMOCTH OT YJ€JIbHOTO
AJIEKTPUUYECKOTO COMPOTHUBIICHUS IPYHTA (KaK OCHOBHOT'O ITapaMeTpa, OMPeIeIIonero KOppo3noH-
HYIO arpeCCUBHOCTh TPYHTA) NMpUBEIeHa B Tadnuie 4.3.

Tabnuna 4.3 Br16op THMa 32U THOTO MOKPBITHUSI.
VY ienpHOE 3JIEKTPOCONPO-
Tun 3alKUTHOTO MOKPBITHS
THUBJICHHE TpyHTa, OM-M

Bounee 30 EI/IT}/MHOG IMOKPBITHUEC UJIN NTOKPBLITHUEC HA OCHOBC CUHTCTUYC-
CKOW CMOJIBI

2530 [{naKOBOE + 6?TyMHOC IIOKPBITHE WU IIOKPBITHE HA OCHOBE
CUHTETUYECKON CMOJIBI

15-25 [{unkoBOE + OUTYMHOE MOKPBITHE WU MIOKPBITHE HA OCHOBE
CUHTETUYECKON CMOJIBI + MOJIMATUIICHOBBIN pyKaB

Menee 15 TpeOyroTcst TOMOIHUTENBHBIE UCCIIEIOBAHUS

4.4.1  Hunxoeoe nokpvimue

CraHgapTHOE HUHKOBOE MOKPBITHE SIBISETCSI aKTUBHBIM, BCJIEICTBUE MaJIbBaHUYECKOIO B3aU-
MOJIEHCTBUA Mapbl UMHK-4YT'yH. [Ipn 3TOM MeXaHu3M 3aluThl UMEET JBOMHON A (EeKT: NMpu KOH-
TakTe C TPYHTOM (OpMUPYETCs TUIOTHBIM, CIIJIONIHOM M JIMIKHUHA 3allUTHBIN CIIOW U3 HEpPacTBOPH-
MBIX coJiell IIMHKa. B ciyyae JIoKaJbHOTO MOBPEXIEHUS 3aLIUTHOIO MOKPBITUS MPOUCXOAUT BOC-
CTAHOBJICHHE €r0 HENOCTHOCTH (3a CYET MOCTYIUIEHHs MOHOB Zn°" U3 GIM3IeKalIUX HEMOBPEK ICH-
HBIX YYaCTKOB K IIOBPEXJAEHHOMY, C 00pa30BaHUEM BIIOCJIEICTBUU HEPACTBOPUMBIX COJIEH IIMHKA).

Cornacno ISO 8179-1 nokpeITHEe N3 METAINIMYECKOTO UHKA JOHKHO HAHOCUTBCS HA CYyXYHO
MIOBEPXHOCTh TPYObl, HA KOTOPOW HE JOJKHO OBITH CJEIOB PrKaBUMHBI, TOCTOPOHHUX BEILECTB U
3arpsiI3HEHUH, NMPENATCTBYIOIIUX aAre3uu NOKpbITHS. CpeaHsas Macca LMHKOBOTO IOKPBITHS HE
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JI0JDKHA OBITH MeHblIe YyeM 130 r/M°, ¢ MUHUMAJIbHBIM 3HAUYSHHEM TI0 mecty 110 r/m?. Hanecenue
IIMHKOBOT'O MOKPBITHS OCYIIECTBIISETCS 3JIEKTPOMETAUIN3AI[MIOHHBIM HaIlbJIEHUEM.

Cornacuo ISO 8179-2 i 3amuThl TpyO MOTYT TaK)Xe MCIIOJIb30BAaThCS IIUHKOHATIOJIHEHHBIE
Kpacku ¢ cojepKaHHeM IIMHKa He MeHee 85 %, KOTopble HAaHOCATCA KUCTBhIO WJIM PaclbUINTENIEM
cpelHss Macca MOKPBITHS LIMHKOBOM Kpackoif He JOIKHA ObITh MeHblle 4eM 150 r/M?, ¢ MUHU-
MaJbHBIM 3HadeHueM 1o mecTy 130 r/m%. IToBepX HMHKOBOrO MOKPBITHS HAHOCHTCS 3allUTHBIH
CJI01 OUTYMHOM KpacKH MJIM COBMECTUMOE C LIMHKOM MOKPBITHE HA OCHOBE CUHTETHUECKUX CMOJI C
cpenHel ToamuHoNl He MeHee 70 MKM, MUHUMAaJIbHas TOJIIMHA COCTABISIET S0 MKM.

TpyOsr BUILI', mOKpbIThIE METAIIMYECKUM LIUHKOM, UMEIOT NPEBOCXOAHYIO CTOUKOCTH MpO-
TUB Koppo3uu. HecMoTpst Ha 3T0, MOXKET OBITh PEKOMEHI0BAHO MCIIOIb30BaHUE JTOTIOIHUTEIbHOM
3alUThI, B ClIydae eclid TpYObl 3aKJIaJbIBAIOTCS B CUJIBHO KOPPO3UOHHOM IpyHTE. ONBIT MOKa3bI-
BaeT, YTO Ha IPAKTHKE JOIMOJIHUTENbHAS 3allliTa He TpeOyeTcs, €ClH YAEIbHOE CONpPOTUBIICHHE

IIOYBBHI MpeBbImaeT 25 Om-M.

4.4.2  Ilonusmunenogulil pykas

HezaBucuMo OT BEIMUMHBI 3JIEKTPOCONPOTHUBIICHUS TPYHTA TPUMEHEHHUE MTOJIUATHIIEHOBOTO
pyKaBa JIONOJHUTENBHO K BHEIIHEMY LIMHKOBOMY M OUTYMHOMY MOKPBITUIO PEKOMEHYETCS B Clle-
IYIOIUX YCIOBHSAX:

- HCKYCCTBEHHBIE TPYHTBHI, COZiepKalliye OyIbDKHUKY, KIMHKEP WU MPOMBIIIIEHHBIE OTXO0/1bI
(gacTo BCTpeyaroecs: B HACEIEHHBIX M IPOMBIIIICHHBIX paiioOHaXx);

- TOp(stHBIE TIOYBHI;

- TIOYBBI, 3aIPSA3HEHHBIE IPOMBIIUIEHHBIMH, CEIBCKOXO035HCTBEHHBIMU OTXO0/IaMH WJIA KaHa-
JIM3aned u T. 1.;

- IOYBBI, COAEPKAIINE OTXOAbI TOPHOTO IIPOU3BOJCTBA;

- TIOYBBI IIOJIBEP>)KEHHBIE BIMSHUIO OYKIaI0IIUX TOKOB (3K€JI€3HbIE JOPOTH, IPOMBILIUIEHHOE
000py10BaHUE, UCHIOJB3YIOIEE MTOCTOSHHOE HANPsKEHUE, OJIM30CTh KaTOJHO-3AIIUIIICHHBIX CTPYK-
TYp C HOBPEXIEHHBIM U30JUPYIOLUIIM MOKPHITUEM).

Marepunan pykaBa JOJKEH COCTOSTh U3 IIOJUATUIIEHA, B KOTOPOM HET IIPUMECEN pereHepara,
pa3MsarduTesnei, HaloJIHATENEeH, KpacuTeneil. MaccoBast 101l pa3IMYHbIX BEIIECTB, KOTOPBIE MOTYT
COJIEpKaThCsl B MaTepuale, He AobkHa npesblimats 0,1 %.

Copnep:xaHue aHTHOKHCIIUTENEH B pyKaBe He JOKHO npesblmath 0,5 %. [lnenka pykasa
JI0JKHA OBITh 6€3 JIBIPOK, IIeJIel, MPOKOJIOB, OTBEPCTUH MIIH JHOOBIX APYTHX NOBPEKICHUHN, BIIUS-
IOLUX Ha €€ MPOYHOCTh U HEMTPOHUIIAEMOCTb.

[11oTHOCTH MaTepHasa pykaBa JoIkHa ObITh B pesenax 0,91-0,93 r/cm’.

[Ipenen npouHocTH MaTepuaa Npy PacTSHKEHUH B MPOJIOJIBHOM U MONEPEYHOM HaIlpaBJICHU-
X JI0JKeH ObITh He MeHee 11 H/mm?.

VY nnHeHue (npu pa3pbiBe MaTepralia B IPOJAOJILHOM U MONEPEYHOM HaNpaBICHUX ) JOHKHO
ob1Tb He MeHee 300 %.

HomunaneHas TonmuHa rmieHku coctanisier 200 MkM. OTpunaTenbHbIN 10MyCK Ha HOMU-
HaJIbHYIO TOJIIUHY HE 0JKEH npeBbimath 10%.

PexoMenaanuu 1o 3amure TpyoonpoBoA0OB MOJMITHICHOBBIM PYKaBOM yKa3aHbl B pasjere 6.

4.4.3  Ilpaxmuyeckue pexomeHoayuu

Omnpit, HakoruieHHbIH OO0 «JITK «CB0OOAHBIN COKOM» MOKA3bIBAET, YTO OOJBIIHIA MIPOLICHT
IPYHTOB 00iajaeT ciaaboil WM yMEpEeHHOM KOPPO3HMOHHOCTHIO. TakuMm oOpa3oM, MpH MOA3EMHON
yKJIaJike TpyOOHmpoOBOJOB BO3MOXHO Hcmonb3oBaHue Tpydo OOO «JITK «CBoOoaHbIM cokom»,
HMMEIOLMX OCHOBHOE BHEIIHEE 3allUTHOE MOKpBhITHE: OMTyMHas Kpacka WM Kpacka Ha OCHOBE
CHUHTETHYECKOM CMOJIBI; CJIOW HANbUICHHOTO IIMHKAa + OMTyMHas Kpacka WM Kpacka Ha OCHOBE
CUHTETUYECKON CMOJIBI.

B HekoTophIx paiioHax TpeOyeTcsi IpUMEHEHHE JOMOIHUTEIbHOMN 3aIIUThl TPYO MOJIUATHIIC-
HOBBIM PYKaBOM. JTO MECTa, TJI€ BHILICYIOMSHYTHIN aHAJIU3 IPYHTA [T0Ka3aJl BEICOKYIO KOPPO3UOH-
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HOCTb MOYBBI. [IpH MPOX0XkKJIeHNH Yepe3 CHIIbHO KOPPO3HOHHBIE MTOYBbI (MOPCKHE 3aJIMBBI, 00J10Ta,
COJISTHBIE TPYHTOBBIC BOJIBI) TPYOBI JOIKHBI OBITH IMTOJIHOCTHIO U30JIUPOBAHBI.

ITo tpe6oBanuto notpeduteneir OO0 «JITK «CBoOOAHBINH COKOM» MMEET BO3MOKHOCTH BBI-
MOJIHUTh AHTUKOPPO3HOHHYIO n3ossanuio Tpyo uz BULIT nuamerpom ot 350 1o 1000 MM noiaumep-
HBIMH MaTepHalaMU U3 AMOKCUIHBIX U MOJIHMYPETaHOBBIX CMOI.

Tonuypemanogvle nokpvlmus TPUMEHSIOTCS JUIsl HAHECEHHS] Ha BHYTPEHHIOI IMOBEPXHOCTD
TpyO (TONIIMHOM 10 2 MM):

- 17151 CUCTEM XOJIOAHOTO MUTHEBOTO BOJAOCHA0XKEHUS ¢ TeMIepaTypoit Boibl 10 35°C;

- JUI CUCTEM OTOIUICHUS W TPaHCIIOPTUPOBAHMS ClaboarpecCUBHBIX CpeJll ¢ TeMIlepaTypoin
TPaHCIOPTUPYEMOH KUIKOCTH OT mittoc 5 1o mtoc 150 °C;

- UL CUCTEM TI0J]aui HEe TUThEBOM BOBI, IPEHAKHBIX CUCTEM M KaHAIHM3AllHH.

[TonnyperaHoBoe MOKPHITHE, IMO3BOJSET YIYYIIMTh OJKCIUIyaTallUOHHBIE XapaKTePUCTUKU
TpyO, cO3Ma€T MPOYHOE aATre3MOHHOE MOKPBITHE, 00JIaaronee BHICOKON CTETIEHBIO MPOTHBOICH-
CTBHSI arpPeCCUBHBIM cpeiaM (BKJIIOYAsi paCTBOPBI KUCIIOT M Ienoydeii), abpasuBHOMY U ruapoadpa-
3MBHOMY H3HOCY, MEXaHUYECKHM BO3JIEHCTBUSAM, BOJIOHENPOHUIAEMOCTBIO, AMAIEKTPUUECKOMN
CIUIOIIHOCTBIO. Kpome Toro, nosimyperaHoBoe MOKPBITHE SKOJIOTMYECKH YHUCTOE, M0KapO- U B3PbI-
B0OOE30I1acHOE.

OnoxcudHvle nOKpvimus IPUMEHSIIOTCS 11 HAHECEHUSI Ha BHYTPEHHIOI MOBEPXHOCTh TPYO
(TonmMHOM 10 3 MM) ¥ Ha BHEITHIOI MOBEPXHOCTH TPYO (Tommuuaon 10 150 MKm):

- JUIS CUCTEM XOJIOIHOTO MTUTHEBOI'0 BOJOCHAOXKEHUS ¢ TeMIepaTypoit Bosl 10 60 °C;

- JUI CUCTEM OTOIUICHUS W TPAHCIOPTHUPOBAHMS claboarpecCUBHBIX Cpell ¢ TeMIIepaTypon
TPaHCIOPTUPYEMOH JKUIKOCTH OT mittoc 5 110 mtoc 150 °C;

- ISl CUCTEM TPAHCIIOPTUPOBAHUS CTOYHBIX BOJ| COAEPIKAILMX arpeCCUBHBIE BEIIECTBA, B TOM
qHCIIe cofeprKaime HeTepPOTYKTHI.

ONOKCHUJIHBIE MOKPBITHS MUMEIOT: HU3KYIO BIIArOKUCIOPOJONPOHUIIAEMOCTh, BBICOKYIO MeXa-
HUYECKYIO TIPOYHOCTH, BBICOKYIO U CTAOMIIBHYIO BO BPEMEHH aJI'€3HI0, CTOMKOCTh K KaTOJHOMY OT-
CJIaMBaHUIO, XOPOILHUE JAUIIEKTPHUUECKUE XapAKTEPUCTUKH, YCTOMUMBOCTD K yIbTPaprOIETOBOMY U
TEIUIOBOMY CTape€HUHU, CTOMKOCTh K arpecCUBHBIM cpeaaM. M305d1MoHHbIE TOKPHITUS Ha OCHOBE
ATMOKCUHBIX CMOJI COXPAHSIOT CBOM SKCIUTyaTallMOHHbIE (DYHKIMM B HIMPOKOM HHTEpBaJe TEMIIe-
paTyp SKCIUIyaTallud TpyOONpoBOJOB, oOecreuynBas UX 3allUTy OT KOPPO3UU HAa MAKCUMAJIbHO
BO3MOYKHBIH CPOK UX IKCIUTyaTaIUH.

4.5 DJIeKTPOXUMHUYECKAS 3aIIUTA

DnexTpoxumudeckas 3anmra (3X3) OT KOppO3uu MPOJIOKEHHBIX B 3€MJIe TPYOOIIPOBOIOB U3
BUILII" ¢ coeanHeHUsAMH, 00ECTIEUMBAIOLIMMH HEMPEPHIBHYIO 3JIEKTPHUUECKYIO CBSI3b MO METaslly,
JIOJKHA MTPOU3BOIUTECS B TPYHTaX BBICOKOW KOPPO3MOHHOM arpeccuBHOCTH (p < 15 Om-M) u (1m)
MIPY OMACHOM JICHCTBHUH MOCTOSIHHOTO OJTY»KTAIOILIEr0 ¥ IEPEMEHHOTO TOKA POMBIIILIEHHOM YacTOTHI.

[Ipu pemenuun Bompoca o 1enecoo0pa3HOCTH 3auThl 0T Kopposzuu Tpyo BUILLIT nmpu omac-
HOM JICWCTBUM ONY)XKJAIOIIKUX TOKOB CJIEIyeT pa3anyaTh J[Ba Cilydasi:

— TpyObI M30JIMPOBAHBI O/IHA OT JAPYTOM;

— MMEeTCs MeTaJlJIMYecKasi CBsI3b MEX /1y TpyOaMu.

B citydae monsiiin cThIkoB TpyO, X3 TpyOOIpoBo/a B 30HE BIMSHUS OTYXKIAFOIINX TOKOB HE Tpe-
Oyercs. Otka3 oT X3 000CHOBaH MaJIOi BEPOSTHOCTBHIO OMACHOIO JEHCTBHUS KOPPO3UOHHBIX MaK-
porap OT KOHTaKTa ¢ MOCTOPOHHUM KaTOJIOM, WJIM KOPPO3UEN MO AecTBUEM OJyKIaroIIero Toka
(narmpumep, B Tpy6orpoBoaax n3 BULLI, cMOHTHpOBaHHBIX U3 TPYO AJMHON 6 M C YIUIOTHUTEINb-
HBIMH PE3MHOBBIMU KOJIbIIAMH MEXAY HUMM).

[Tpumenenne 2X3 00s3aTenbHO B TEX CIy4asx, KOrJa UMEETCSl METAJUINYECKast CBSI3b MEXY
TpyOamu ((uiaHLeBbIe U CBapHbIE coelUHEHUs) U TpyOonposoa n3 BULLIT HaxoguTcs B 30He onac-
HOTO JIeHcTBUS OIYXIAIOLINX TOKOB.

st BeOOpa tuma 3X3 tpybonporoaoB u3 BULT Heooxomumo pykoBoacTtBoBatbest [OCT
9.602.
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5 Mexanndeckue CBOMCTBA

5.1 JdaBjieHust (TEpMHUHOJIOTHS)

[Ipu ynotpebiieHNH TEpMHUHA «/1aBJICHHE» HEOOXOIUMO pa3nnyarh TepMuHosoruto I[lorpedu-
Tels (CBSI3aHHYIO C PACCMOTPEHHEM THIPABIMYECKUX XaPAKTEPUCTUK) U TEPMHUHOJIOTHIO U3TOTOBH-
Telis (CBSI3aHHYIO € 3((EKTUBHOCTHIO POTYKIIMH)

5.1.1 Tepmunonoeus Ilompebumens

MakcumanbHoe pabouee gaBieHue (Puaxcpas.)

Camoe BBICOKOE JTaBJICHHE, CYIIECTBYIONIEE B OMPEACIECHHON CHUCTEME, IKCIUTYaTUPYIOMIECHCS
MIPU TIOCTOSHHBIX ycnoBusX. Onpenensercs npy 3aKkayMBaHUU B OTKPBITHIN 0ak WM pe3epByap, HO
TpeOyeT OTAEIBHOTO U3yUEHHUs B CITydae MPsIMOTO 3aKaYUBaHUSI B CUCTEMY TPYyOOIIPOBOIOB.

MakcuManbHOE pacyeTHOE AaBICHUC (Paxe.pacu,)

MaxkcumanbHOE pabodee IUII0C KOHCTPYKTHUBHBIM 3amac MPOYHOCTH, YTOOBI Y4eCTb JHOObIE
HEU3BECTHBIE DJIEMEHTHI B OIICHKAX WJIM PE3KWEe CKAyKW JaBjieHUs (THAPABIMYECKUN yaap W T.1.).
DTO NaBlICHUE SIBJISIETCS OCHOBHBIM JIJISi BBIYMCJICHUS CONPOTHBJICHUS BHYTPEHHEMY JABICHUIO.
KoHCTpyKTHBHBIH 3amac MpOYHOCTH MOKET OBbITh YMEHBIIICH B OOJNBIIEH WM MEeHbIIEH Mepe, B 3a-
BHCHUMOCTH OT TOTO, YCTAHOBJICHBI HJIM HET CUCTEMBI MOJABICHUS TUIPABIUYECKOTO yaapa, U OT
3arnaca NpOYHOCTH CaMOI'0 Marepuarna.

Puaxc.paca. = Puaxe.pas. + 3a11ac mpounocTu

JlaBiieHre MECTHOTO UCTIBITAHUS (Precm.ucn,)

JlaBnenue, MpUKIIaIbIBAEMOE K MaruCTpaJid Ha MECT€ YCTAHOBKHU, YTOOBI ONPECIUTh €€ CTa-
OWJILHOCTh U BOJIOHEIIPOHHUIIAEMOCTh Mepes HavyajaoM HCHoiab30BaHus. [lomydaercs yBenmueHueM
MaKCUMaJIbHOTO pab0vero AaBJICHUS B COOTBETCTBUU C ONMPEICICHHBIMY MPABUIIAMH.

Puecr..nen. = Puakc.pas. T yBEJIMYEHHE

5.1.2  Tepmunonozus uzeomosumers

HonycrumMoe pabouee gaBiuenue (PFA)

CaMoe BBICOKOE JIaBJICHHE, KOTOPOE MOXKET BbIIEPKaTh KOMIOHEHT TPyOONpoBoia MpH JIaH-
HOUM TeMIlepaType U MPHU MOCTOSHHBIX YCIOBHUSIX. YUUTHIBACT radapuThl W3/IENHUs, CBOWCTBA MaTe-
puana u 3anachl IPOYHOCTH, 3T0KEHHBIE N3TOTOBUTEIIEM.

MaxkcuManbsHO JoImycTuMoe padbodee pasieHue (PMA)

Camoe BBICOKOE JIaBJICHHE, KOTOPOE KOMIIOHEHT TPYOOIIPOBO/a MOXKET BBIJICPIKUBATH B yCIIO-
BUSX DKCIUTyaTalluy NP JaHHOW TEMIEpaType U MpU PEe3KUX CKauKax JdaBJIeHUs. Beuncisercs kak
MIPOM3BEICHNE JONYCTUMOT0 paboyero AaBJI€HUs U BEIUYUHBI 1,2.

PMA =12 x PFA

JlonmycTrMoe ucnbITaTeIbHOE Aasiaeuue (PEA)

CaMoe BBICOKOE HCIBITATEeIbHOE JIaBlIiEHHE, KOTOPOE KOMIIOHEHT TPYOOMpOBO/Ia MOXKET BBI-
JIEpKaTh B MPOIECCE MECTHOTO THAPOCTATUYECKOTO MCIBITAHUS, TPOBOSIIETOCS MEepPe]l Ha4aaoM
WCIIOJIb30BaHUS MaruCTpain. Beraucisercss Kak Mpou3BeIeHUE JOMyCTUMOTO paboydero JaBiIeHUS U
BEJIMYMHEI 1,5.

PEA=1.5 x PFA

5.1.3  /pyeue onpedenenus

PN — uncnenHoe onpezeneHue, BEIpaXKEHHOE B BUJIE LIEI0r0 YKcia, IPUMEHAEMOTO JUIsl CChl-
nok (ISO 7268-83). Bee ¢uanneBoe 000py0BaHUE OJAMHAKOBOIO HOMUHaNBbHOTO auamerpa (DN),
0003HaYeHHOE OJJUHAKOBBIM YMCIIOM PN, 10/1KHO HMETh OJJUHAKOBBIE pa3MepPbl COSAMHEHUM

s kaxnoro PN onpeneneHHOro Takum 00pa3oM, UMEETCsl COOTBETCTBYIOIEE COOTHOLLICHHE
PFA / temneparypa, yka3aHHO€ B COOTBETCTBYIOLIEM CTaHIAPTE AJsl JAaHHOIO KoMIoHeHTa. [ljis
komnoneHtoB u3 BUILI', PFA ans Temneparypsl o munyc 10 go mttoc 120 °C, BeIpaxkeHO B 6apax
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u coorBercTByeT PN uncny (Hanpumep, PN 16, coorBerctByer PFA = 16 6ap ans temneparypsl OT
munyc 10 o mitoc 120 °C).

JlaBnenue 3aBoACKOro UCTIbITAHUS (Psap.uen.) — THIPOCTaTHUECKOE JABJIEHUE, HCIIOIb3YEMOE
IIPU 3aBOJICKOM UCIIBITAHUU U3/EIHS.

5.1.4  Benuyuna oasnenus mpyb6onpogooa

B nienom, npu BeIOOpE COCTaBISIONUINX TPYOOIPOBO/Ia BAXKHO MPOBEPUTH BHITIOTHEHUE TPEX
MIPUBE/ICHHBIX 3]1eCh HEPABEHCTB:

Pvzakc.paﬁ. < PFA

Pmakc.pacu. S PMA

Pnecm.ucn. S PEA

5.2 JonmycTtumoe padodee JaBJjieHHe

Homnyctumoe pabouee nasnenue (PFA) — MmakcuManbHOE THAPOCTATUYECKOE AaBIIEHUE, KOTO-
pOe KOMIOHEHT TpyOOIpPOBO/a MOXKET BBIIEPKUBATh B MPOLIECCE IKCITyaTalluy. BeauuuHsl omy-
CTUMOTO paboyero AaBjeHUs yKa3aHbl B Ta0muIe 5.1

TpyOsl Bcex BUAOB COCTUHEHNI U3rOTaBIMBAIOTCS KiaccoM K 1Mo TONIIMHE CTEHKH B COOT-
BerctBuu ¢ 'OCT MCO 2531-2012 nnu knaccom C o mgasinenuio B coorBerctBud ¢ EH 545:2010,
NCO 2531:2009. CpaBHeHuUE KI1accoB MpeACTaBIeHO B Tadmuie S.1.

TpyOs1 knacca C mpeaHa3HAYEHBI IS SKCIUTyaTalliyd B TPYOONPOBOAAX C JIOMYCTUMBIM pado-
YUM JJaBJIEHUEM COOTBETCTBYIOIlIEE HOMUHAIY Kilacca, Harpumep, C40 - pabouee nasienue 40 Gap.
Hnst Tpy6 ¢ coenunenueM «RJI» u «RJS» nonmyctumoe pabouee naBieHHE MOXKET HE COBMAJATh C
HOMHUHAJIOM KJIacCa M yCTaHABJIMBAETCs Mpou3BoAuTeaeM (cM. Tabmuiy 5.1).

HomuHanbHas TONIUHA CTEHKH YyTYHHBIX TPYO M COCIMHUTENBHBIX YaCTeH PacCUMUTHIBACTCS
1o ¢opmyIe, pyu TOM TOJIIMHA CTEHKH He JI0JKHA ObITh MEHbIIe 6 MM a5 TpyO kinacca K u 7 Mm
- Il COCIMHUTEIIbHBIX YacTel K HUM, JuIs TpyO kinacca C € MUH HE T0DKHA OBITh MEHBIIE 3 MM:

e Hom = K(0,5 + 0,001DN) (xmacca K),
e HoM = e muH + (1,3 + 0,001DN) (kmacca C),

rae

€ HOM — HOMHHAaJIbHAasl TOJIIIMHA CTEHKU B MM,

€ MUH — MUHUMaJIbHas TOJIIIMHA CTEHKU B MM,

DN — yciioBHBII IPOXOL,

K — koaddunment, ucnonabzyemsiit 1151 0003HaYEHUS Kilacca TOJNLIMHBI CTEHOK. OObIYHO JUIs
0003Ha4YeHHsI BBIOMPAIOT 1enble uncnia: ...7, 8,9, 10, 11, 12...

Jlonmyckn Ha HOMMHAJIBHYIO TOJIIUMHY CTeHKU TpyO (knacc K) v coenMHUTENbHBIX YacTel
JIOJDKHBI COOTBETCTBOBATH: JUIsl TPYO, €CIIM TONIIMHA paBHa 6 MM, TO AomycK - 1,3, eciau > 6 MM, TO
nonyck paccuuthiBaetTcsi mo dopmysie — (1,3+0,001DN); coenuHUTENBHBIE YaCTH, €CIIA TOJIINHA
paBHa 7 MM, TO JONYCK - 2,3, €CIi TOJIIMHA > 7 MM, TO JIOIYCK PacCUMThIBaeTCs 1Mo (Gopmyie —
(2,3+0,001DN).

€ MUH 711 TpY6 1o kiaccy K paccunThiBaeTcst pa3HULed MEXy € HOM U JIOITyCKOM.

e MHUH Juis Tpy0 1o kiaccy C paccuuThiBaercs 1o Gpopmysie:

S; * PEFA* DE

€ MHH = B
PFA®S, +20%R,

riae

Rm — MunnManbHast npouyHocTs Ha pa3pbiB At BUILIT = 420 Ml]a,
S¢- - koadduIMeHT 3anmaca NPOYHOCTH =3,

DE — HOMHHAaNbHBIA BHEUTHUHN TUaMETp TPYOBI.
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5.3 Harpy3ku nousbl (XapakTepucTHKH TPYO)

5.3.1  Cucmema 63aumodeticmeusi «mpyoa/epyHmy»
YpoBeHb 3eMnu

COnpoTuBneHue
auHaaniIoauod

conpoTuBneHue

5.3.2  JKecmxue mpyoul

YpoBeHb 3eMnu

YYVY VIV YTV YY

VYV
8
$14

o - yros usruba

R A _ y3rubaronyii MOMEHT

5.3.3  Tubkue mpyouv

YpoBeHb 3emMnu

VIRV VYV VYT Yy

MexaHnuecknue XapaKTepUCTUKH 3aJI0)KEHHOM B IPYHT
TPYOBI MOTYT OBITH OLICHEHBI YEPE3 PACCMOTPEHUE CUCTE-
MBI B3aUMOJICHCTBUS «TPyOa/TpyHT»: B3auMOJeiicTBHE
TPYO C OKPY’KAIOLIUM I'PYHTOM 3aBUCHUT OT UX KECTKOCTHU
WM THOKOCTH, KOTOPBIE, B CBOIO OYEpE/ib, XapaKTEPHU3YyIOT
BO3HUKAIOIINE HANIPSDKEHUS IPU Pa3IMUHBIX YCIOBHSX 3a-
KIIAJKH.

TpyObl MOTyT OBITH pa3/ieieHbl Ha 3 KaTeropuu, COrJIacHO
UX COIPOTHUBJICHUIO BHEIIHEN HArpy3Ke:

- &KECTKHE TPYyOHI;

- ruOKkue TpyOsl;

- TIOJIY)KECTKHE TPYOBI.

[Tpumepsl: acOoLeMEHT, IpeABAPUTEIHHO HANPSHKEHHBIN
O€eTOH.

XapaKTepUCTUKU: )KECTKUE TPYOBbI TOMYCKAIOT JIUIIb Ma-
JyI0 cTeneHs oBanu3anuu. Jlepopmanns HeqocTaTouHa
JUIs TOTO, YTOOBI BBECTH B JIeHCTBUE CHUJIbI OOKOBOM MOJ-
JIEPKKH, ISHCTBYIONINE CO CTOPOHKI IpyHTa Ha TpyOy. Ta-
KUM 00pa3oM, Bcs Harpyska rpyHTa, JeicTByoIIas Ha
TpyOy CBEpXY, BOCIIPUHHMAETCSI TOJILKO TPYOOH, BHI3bIBA-
€T CUJIbHbIE N3rHOAIOIIe MOMEHTHI B €€ CTEHKAX.
Kputepun KoHCTpYHUpOBaHHsI: 0OBIYHO MaKCUMAITbHAS
paspyluTenbHas Harpys3Ka.

BBIBOJIBI: skecTKHE TPYOBI CIOCOOCTBYIOT KOHIIEHTPAIIUT
Harpy30K B BEpXHEW U HWXKHEW TouKax TpyObl. Xapakre-
PUCTHKH CUCTEMBI B3aUMOJICHCTBHS «OKECTKAs TPY-
OBI/TPYHT» CUJIBHO 3aBUCST OT yIjla OCHOBaHMS (o) U, CiIe-
JIOBATEJIBHO, XOPOIIEH TOATOTOBKY OCHOBAHMUSI, OCOOCHHO,
€CJIM UIMEET MECTO JIONIOJIHUTEIbHAs Harpy3Ka OT TpaHC-
nopra.

IIpumepsl: m1acTMaccsl, CTallb.

XapaKTepUCTUKU: THOKUE TPYObI BBIACPKUBAIOT OOJIbIINE
BEpPTUKAIbHBIC OTKJIOHEHHS O0€3 oTkaza. Harpyska rpyHTa,
JeiicTByroIas Ha TpyOy CBEpXY, IPOCTO cOanaHcupoBaHa
criiaMu OOKOBOH MOIEPKKH, IPHIIOKEHHBIME K TpyOe co
CTOPOHBI OKPY2KAIOILIEro rpyHTa.

Kpurepnn KOHCTpyHpOBaHHUs: MAKCHMAJIBHO JAOITYCTUMAs
OBaJIM3alMs WA MAaKCUMAJIbHO JOIIYyCTUMOE HAIIPSKEHUE
n3ruda, TakkKe COIPOTUBIIEHHUE MTPOJI0JIBHOMY U3THOY.
BBIBO/IBI: CTAOMIIBHOCTD CHCTEMBI B3aUMOJCHCTBUS «THO-
Kasi Tpy0a/TpyHT» HEMOCPEICTBEHHO 3aBUCUT OT BO3MOX-
HOCTH MaTepuaa 3achllIKM CO3/1aBaTh CUJIbl OOKOBOM MOJI-
JIEP’KKH, U, CI€A0BATENBHO, OT MOJYJIS IACCUBHOTO CO-
IIPOTUBIEHMS IpyHTa E’, KOTOPBIN B CBOIO OYEPEb 3aBU-
CUT OT KaUCCTBA 3aChIIIKKU U OT €€ YIIJIOTHCHHA.




@/ 000 «JITK «CB0OOIHEBII COKOID» crp. 69 u3 140

Pexomennaruu no ncnonp3oBanuto Tpyo uz BUII (pemakius Ne3)

5.3.4  Ionyscecmrxue mpyoul

YpoBeHb 3emnu [IprMepsI: 9yT'yH C MIAPOBUIHBIM TPadHUTOM.
XapakTepUCTHKH: MOTYKECTKUE TPYObI TOMYCKAIOT HE00-
XOJIMMYIO CTENEHb OBATM3AIMH, BO3SHUKAIOLIYIO BCIIE]I-
* * * CTBHE BO3/ICHCTBUS CBEPXY HA TPYOy HArpPy30K rPYHTA, ISt

TOTO, YTOOBI MPOSIBUJIMCH CUJTBI OOKOBOM TOIIEPKKHU. Ta-
KUM 00pa3zoM, Ha TpyOy AEHCTBYIOT €Il1e 2 CHJIbI: TaCCUB-
Has cujia OOKOBOM MOJACPKKH U BHYTPEHHUE HATIPSHKCHUS
u3ruba B cteHke. [loaTomy, cOmpoTUBIEHUE TaBICHUIO
TPYHTA CBEPXY PACHPEICIICHO MEXITY COMPOTHUBICHUEM
HEMOCPEJICTBEHHO TPYObI U COMPOTUBICHUEM TPYHTA, KO-
TOPBIN €€ OKPY’KaeT, B MIPOTIOPIIMH, OTIPELIISIEMON OTHO-
neHneM Kod((HUIIMEHTOB KECTKOCTH TPYOBI U TPYHTA.
Kputepun koHCTpyHpOBaHUS: MAKCUMAIILHO JOMTYCTUMOE
HanpsDKeHUe u3ruba (A71s MallbIX JUaMeTpOB) WU MaKCH-
MaJbHO JIOMyCTUMAs OBaIM3anus (11s1 OOIBIINX JUAMET-
pOB).

BrIBOIBI: pactipenesnsisi CHIbl MEXAy TPyOOil M TPYHTOM,
CHUCTEMa B3aUMO/JICHCTBUS IIOTYKECTKasi TpyOa/TpyHT»
obecrieunBaeT 3aUTy MPOTHUB JIFOOBIX U3MEHEHHUH CO Bpe-
MeHEM B OajlaHCce CHJI MJIM U3MEHEHHI B OCHOBAHUU.

5.4 I'nyOuna 3an0:xeHust

5.4.1  I'nybuna 3anosxcenus mpyoonpoeooos

MaxkcuMarnbHass ¥ MUHUMAaJbHAs TIIYOWHBI 3aJI0)KEHUS 3aBHCIT OT TUNA TPYO M YCIOBUI
YKJIaJKH (3aChIIKHN).

[Tocnenyromass Tabnuua 5.2 MOKa3bIBaeT MAKCUMAIbHYIO TUIYOMHY 3allOKeHUsl Ui TpyO ¢
TOJNIIUHON CTeHKH Kitacca K9, ¢ monomHuTenbHOM HAarpy3kou co ctoponsl TpaHncnopta (10 T Ha KO-
JIECO), U ¢ YYETOM YCJIOBHM 3aKIaJK, OMpeeNieHHbIX aasnee. [Ipu ucnonp30BaHUM IS TIPOKIIAAKH
TpyO, m3roroBineHHbIX M0 EN545:2010 (xmaccer mo gasienuto: C40; C30; C25), nns onpenencHus
TIyOMHBI 3a7105KEHUS] HEOOXOAMMO PYKOBOJICTBOBATHCSI METOJUKOM yKka3aHHOHU B 5.4.2.

YpoBeHs 3emiun

I'myGuna
3aJI0)KEHUS
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Tabnuua 5.2 MakcuManbHas I1yOMHA 3aJ10KEeHUS TpYO B 3aBUCUMOCTH OT TUIA YKJIAJIKU.

MakcumanbHas riyOuHa, M

['myOuna
3QJI0KEHUA, M
Tun | 80 | 100 | 125 | 150 | 200 | 250 | 300

DN (ycnoBHbIi poxoa TpyO)

Tum 2

e

A\_ A\

Q E
13
@k
14 Tumo 2

Tum 4 17

ORI N | |W [N |—

Tum 5 23

30 ==}

[Mpumeuanune — Tpyosr DN 250-300 3aknansiBatotcst Ha riryOuHy He MeHee 1 M (it Tuma 1).
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[Mpomomkenne TaOIUIIBI 5.2

MakcumanbHas riyOMHa, M

['nmy6una
3a50XKe-
HUS, M

DN (

CJIOBHBIN NPOXOJ TPYO)

350

400

500

600

700

800

900 1000

7\-\%{!1(1 i 7 Tum 4
N AV
9
Tun 4
10 TUII 5
11
12
Tun 5
13
14
15

[Tpumeuanue — Tpyosr DN 350-600 3akansiBarorcst Ha riryOuHy He MeHee 1,2 M (Juist Tuna 1).
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Ha npakTke NpuHATO pa3inyarh:

3anonHeHne

]

- OKpY>KE€HHUE TPYOBbI;
- 3aI10JIHEHHE.

Oxkpyxenue obecrneunBaeT CTabUIHLHOCTh
u/unu 3amumaeT Tpyosl. OHO 3aBUCHT OT:
- XapaKTepUCTHUK TPYObI (KecTKas, MoIy-

OxpyxeHue

JKECTKas1, THOKas);
- Harpy30K I'pyHTa cBepXxy (riayOouHa 3a-

JIOKCHU A, HAI'PY3KHU CO CTOPOHBI TPAHC-

opTa);

- XapakTepa MouBkl (TPyHTa) — CKaJIUCTast
WU pa3HOPOJHAsL.

3amoIHeHNEe MEHSETCS B 3aBUCUMOCTH OT O6J'IaCTI/I, rac Nporu3BOAUTCA YKIIaJIKa (CCJ’ILCKaﬁ,

TOPOJICKAst) M YUUTHIBAET CTAOMIBHOCTH JIOPOTH.
[pyrue orpaHrueHus TaK)Ke BIUSAIOT HA YCIOBUS YKIAJIKH:

- HEJIOMYIIEHUS 3aMep3aHusl MarucTpaau (MUHUMalIbHas IITyOuHa 3aJI0/KEHNS );

- mepeceveHue o0s1acTeil, KPUTUUHBIX K 0€30MaCHOCTH (3KeNe3HbIe JOPOTH, aBTOCTPaIbl);

[TpumenurensHo k TpydonpoBogam u3 BUILID™ onpeneneHo 5 TUMOB yCinoBuil yKIa K (CM.
Tab. 5.3), COOTBETCTBYIOUIMX Han0oJIee paCIPOCTPAHEHHBIM «OKPYKEHUAM.

Tabnuna 5.3

Tunel yKIagku.

Tumne! 3akIagKu

Tum 2

Tum 3

Tumn 4

7

§{gﬂ<§\g
B

Tpy6a yno-
Tpyb6a yno- pyoa y
JKEHa 110 Oce-
’KEHa B TECOK, .
Tpyba yino- . BOU JIMHUU B
rpaBUi WK
’KEeHa Ha MU- yTpaMOoBaH-
IImockoe meOeHs Ha N
JlHo TpaHmen o [Tnockoe aqro | HUMyM 10 cm HBIN TIECOK,
TTHO s rinyouny 1/8 N
CJIOH PBIXJIOTO rpaBUii WK
o DN u Munu- 1eGeHD, My
TpyHTa -
pyH myM 10 cm :
. HUMYM 10 cm
o1 Tpyooi .
o1 Tpyooit
Y1pamboBaH-
p YTpamboBan-
HBIN 10 Bepxa -
Cnerka HbII BBIOpaH-
., | Cierka TpyOBI BbI- .
[Ipocroe. He- | yruioTHEeHHBIN n . . HBIA MaTepuan
. . yIUIOTHEHHBIH | OpaHHbII Ma-
YIUIOTHEHHBIH | J10 0ceBOi 710 Bepxa Tpy-
OxpyxeHue . JI0 Bepxa Tpy- | Tepuai (mpu-
BbIOpaHHBIN JIMHUU TPYOBHI, Ob1 (pudn-
sk . Obl, BBIOpaH- | OJIM3UTEIBHO o
MaTepual BbIOpaHHBIN . R 3urenbHO 90%
HbIi MaTepuan | 80% mo cran-
MaTepuan 10 CTaHJApTy
Aapty I1pok- [TpoxTopa)
E’ (6ap) 11 21 28 35 49
a(°) 30° 45° 60° 90° 150°
Buibon Mare HesaBucumo OT HCTIONIB3YeMOro THIA YKIIAJKH, OPUTHHAIBHBIC WM IPUBE3EHHBIE
pHaﬂolz MaTepHaibl (COPTUPOBAHHbIE WM HET), IPH MPSIMOM KOHTAKTe ¢ TpyOOil HEe TOIIK-

HbI COJICPIKATDH KaMHEH WK ObITh CUIIBHO KOPPO3MOHHBIMHU.
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* - JInst py6 DN350 MM 1 Tpy6 GoJbliiero ruamerpa HeoOX0MMO pacCMOTPETh BO3ZMOX-
HOCTb YCIIOBUM YKJIQJKH, UCKIFOYAOIINX THIT 1.

** - «Ilnockoe AHOY orpenensercs Kak HeHapyIICHHBIH TPYHT.

*EX - «PBIXJIBIH TPYHT» WIH «BBIOPAHHBIA MaTepuai» ONPEACISIIOTCA KaK «eCTeCTBEHHBIN
I'PYHT, BBIHYTBIH W3 TpaHILEH, HE COJAepXkalluil KaMHell, HHOPOAHBIX MaTEpUaIOB U OJEICHEION
3eMIIN».

*akx - Jlns onmpeneneHus YIDIOTHEHUS TPyHTa Mo craHaapty I[IpokTopa pykoBOJICTBOBATHCS
I'OCTom 22733-2002 «I'pynTtsl. MeToa 1ab0paTOPHOTO ONPEISICHUS MAKCUMATBHOM TIIOTHOCTH
(mpunoxxenue J| — Koaddunuentsl npuseneHus 3HaU€HUH MaKCHUMaJIbHON MJIOTHOCTH M ONTHMAJlb-
HOM BJIQKHOCTH TPYHTa K 3HAYCHUSIM, MTOJTydeHHBIM MeToiamu [IpokTopa).

KoHcTpyKTHBHBIE PEATIOKEHNUS, CACTaHHbIC IS Ka)KIOr0 TUTA YCIOBUNA 3aKIIaIKU:

- Harpy3Ka cO CTOPOHBI MIOYBKI: BEC MIPU3MBI TPYHTA HaI TPYOOit;

- Harpy3Ka co CTOPOHBI TpaHCHoOpTa: JMHaMu4ecku 10 T Ha Koseco;

- YCIIOBUS 3aKJIaJIKH, XapaKTePU3YIOIIHECs YTIIOM OCHOBaHUS (0) U MOAYJIEM ITAaCCUBHOTO CO-
MPOTHUBJICHUS OKpYyxatomiero rpynta E” (ecm. tad:. 5.3);

- KOHCTPYKTHBHBIN 0a3uC: ypaBHUBAHUE IaBICHUS U OBaJIH3aIUY;

- KpUTEpUU: MAaKCUMalIbHOE BepTUKaIbHOE OTKJIOHEeHHE (AD/D) (oBanmmzarus), MakcuMaib-
HOE JIaBJICHHE HA CTCHKH (Omax).

5.4.2  Memoo pacuéma mpyoonpogooos, y10dceHHbIX 6 3eMt0. Bvicoma nokposnozo cnos

JlaHHBIN METOJl OCHOBAaH Ha pacy€Te OBaJIM3aLMU IOMNEPEYHOr0 CEYEHHs! TPYObl COrIacHO
(bopMyIIbl HUXKE:

A= 100K(Pe + Pt)

8S+(f-E') "

rze A - opanuzauus Tpyosl, %o;

K — ko3¢ unmeHT HamacToBaHus;

Pe — nasnenue rpynra, kH/m?%;

Pt — 1aBlieHKe OT TPAHCIIOPTHOM Harpys3ku, KH/m?;

S — nmamerpaibHas KECTKOCTh TPYObl, KH/M? (cM. Tabn.5.4);

f—xoaddunuent 6okoBoro napnenus (f'=0,061);

E’ — MoJy/lb CONPOTHBIICHHUS T10YBbI, KH/M?;

OBasinzanusi, BEIYMCIEHHAS 10 3TOi (opmyrne, He JODKHA MPEBbILIATh 3HAYEHUH JOMYyCTH-
MOM OBaJM3alvM, YKa3aHHOW B Tabnuie 5.4. [JomycTtrmasi oBayi3aius yBEIUYUBACTCA C POCTOM
DN, HO ocTaércst HUXKe 3HaueHusl, KOTOPO€ BHYTPEHHEE MOKPBITHE LIEMEHTHBIM PACTBOPOM MOXKET
BBIZIEpKaTh 0e3 moBpexaeHus. JlomomHuTenpHO, OHA AT KO3(PGUIMEHT 3amaca mpoyHocTH 1,5
MIPUMEHUTEIBHO K MpeJeNy YIpyrocTH YyryHa ¢ IIApOBUAHBIM rpaduToM mpu nuirude (MUHUMYM
500 MIla), orpannuuBast HarpskeHue B cTeHke TpyOb! 10 330 MIla, u orpannyena 4-ms % nust DN
> 800 MM.

Tabnuua 5.4 JlnamerpaiibHasi )kECTKOCTh TPYO NMPEANOUTUTENBHBIX KJIACCOB 10 J1aBJICHUIO.

DN MuHUMaNIbHAs AUaMeTpallbHas KECTKocTh, KH/M? | JlomycTuMas oBanusanus Tpyosl, %
Knacc 25 Kiacc 30 Knacc 40 Knacc 25 Knacc 30 |Kiace 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 - 3.4 -
600 - 26 - 3,6 -
700 17 - 3.8 - -
800 15 - 4,0 - -
900 15 - 4,0 - -
1000 14,5 - 4,0 - -

JaBnenue rpyHTa (Pe), OTHOPOJIHO pacipeie€HHOE 0 TOBEPXHOCTH TPYObl Ha paCCTOSIHUH,
PaBHOM BHEIIHEMY TUAMETPY, PACCUUTHIBACTCS COTTIACHO METOJY 3€MIITHON MPU3MBI IO (hopmyie:

Pe=vyH,

rae Pe — naBiieHue IpyHTa, KH/MZ;

H — BBICOTa TOKPOBHOTO CJIOS1 (PACCTOSIHUE OT BEPXHEH TOYKU TPYOBI 10 MOBEPXHOCTH TPYH-
Ta), M;

Y — yJeNbHBIHA Bec MaTepuana s 3ackinku, KH/M. TIpu oTCyTCTBUM IPYTHX JAAHHBIX, yelb-
HBI Bec rpyHTa Gepércs paBHbIM 20 KH/M®, KoTOpHIil XapakTepusyeT GOJNBIIMHCTBO CIIYYaeB Mo-
KpoBHOTO cJiosi. Eciu ske mpenBapuTenbHbIe TEOTEXHUYECKUE U3BICKAHUS MTOATBEPXKIAI0T, 4TO (hak-
TUYECKUil yleIbHBIH Bec MaTepualna 3achllku OyneT MeHee uiu 6onee 20 kH/M?, To a1s onpenene-
Hus Pe ucnonb3yercs (aKTUYECKOE 3HAUECHHUE.

JlaBieHue TpaHCHOOPTHOW HArpy3ku (Pt), OJHOPOIHO pacmlpeAcNEéHHOE MO BEpPXHEW 4YacTu
TpyObI HA PACCTOSTHUU, PABHOM BHEITHEMY JINAMETPY, PACCUUTHIBAETCS IO GopMyIie:

Pt=40(1 - 2x107* xDN)g (Tomeko i H > 0,3m),

rzie Pt — naBieHye OT TPAHCIIOPTHOM Harpysku, kH/m?;

L - K03 UIMEHT TPAaHCTIOPTHON HArpy3KHU;

H — BbICOTa MOKPOBHOTO CJI0S (PACCTOSIHUE OT BEpXHEH TOUKH TPYObI 10 MOBEPXHOCTH I'PYyH-
Ta), M.

Tpu TMna TpaHCIOPTHON HArpy3Ku:

- Ipoe3Xkasi 4acTh C TJIaBHbIMM jgoporamu £ =1,5 — oOmuil ciaydail ans Bcex JOpor, Kpome
MOIBE3/IHBIX;

- TIpoe3Xkasi 4acTh C MOIbE3AHBIMU Joporamu [ =0,75 — 1oporu, Ha KOTOPBIX TPY30BOM aBTO-
TPAHCIIOPT 3aIpPEIIEH;

- cenbcKasg MecTHOCTb =0,5 — Bce OcTalbHbIE CIIyyau.

Bce TpyOonpoBoibl JOMKHBI TPOEKTHPOBaThes ist [ He MeHee 0,5, axke eciu He 05KHUJ1aeTCsl
BIIUSIHUSL TPAHCIOPTHOM Harpys3ku. TpyOonpoBoOJibl, YKIIAJbIBAEMbIE MO KPaIO JIOPOT U JOPOKHOM
HACBINH, JOJDKHBI MPOEKTUPOBATHCSA C YYETOM IIOJHOM TPaHCIOPTHON HArpy3KH, 0>KMJIaeMOW Ha
3THX foporax. s TpyOonpoBo10B, HA KOTOPBIE 0XKHUIAETCS BO3/IEHCTBUE KpaliHe BHICOKOW TpaHC-
MIOPTHOM HArpy3KH, ciaexyeT NpuHUMaTh Ko3dduuuent £=12.

Kosdbdunuent HannacroBanus (K) 3aBUCUT OT pacupellelieHHs JaBJIEHUS] IPyHTa Ha BEpX-
HIOIO 4acTh TPYOBI (Ha pacCTOSIHUM, pAaBHOM BHEIIHEMY JMAMETPY), U Ha 0OpaTHYIO CTOPOHY TPYyOBbI
(Ha paccTosiHUHU, COOTBETCTBYIOLIEM TEOPETUUECKOMY YIJ1y HAKJIOHA IJIacTOB 20L).

K o6prano Bapsupyer ot 0,11 mns 2o = 20° no 0,09 mst 20 = 120°. 3nauenue 20° cooTBeT-
CTBYET TpyOe, IPOCTO YJI0KEHHOM Ha JTHO TUIOCKOW TpaHIleu, 0e3 yTpaMOOBKH.

Koadduiment 6okoBoro nasnenus (f) paen 0,061 — 310 3HaUY€HHE COOTBETCTBYET Mapabo-
JMYECKOMY paclpe/ielIeHnt0 O0KOBOro OTIopa rpyHTa Ha yrou 100°.

Mojyiib cOnpOTUBIEHUS TOYBHI (£°) 3aBUCUT OT MPHUPO/IBI TPYHTA, UCIOJIB3YEMOr0 Ha y4acT-
K€ YKJIaJIKU TPYObl M OT YCIOBUH yKJIaaAKH. /{1 KOHKpETHOH cuTyanuu TpedyemMblit MOyiIb COIPO-
TUBJICHUS] MOXHO ONpPEAEIUTh 1o hopmyIie:

_ 4000K ﬁ(l —2x107*DN) + 0,5H) -ﬁ,
oxt H f
riie £’ — MoJ1yJib CONPOTHBIIEHHUS HOYBbI, KH/M?;

E;
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0 — loIycTUMast oBanu3anus Tpyosl, %o.

B tabmue 5.5 3mauenns £, pasubie 1000 kH/M?, 2000 kH/m? u 5000 kH/M? GepyTest kak oc-
HOBHbIe. OHM COOTBETCTBYIOT YPOBHIO YIUIOTHEHHUSI COOTBETCTBEHHO HYJIEBOMY, HU3KOMY MU HOp-
MaiabHOMY. 3HaueHue £ ’'=0 ObUTO MOKa3aHO KaK TPAHWYHBIN Clydail Jisi HeOJarompusTHBIX YCIIO-
BUIl yKJIQJIKU B cia0ble IpyHTHI (0€3 YIIIOTHEHMS, YPOBEHb IPYHTOBBIX BOJI BbIIIE TPYOBI, Kperuie-
HHE OTKOCOB TPAHIIIEH pacliopKkaMy yJIalleHO MOCIe 3aChIKK MM YCIIOBHS Hachmu). Eciu npeiBa-
pUTENbHbIE TEOTEXHUYECKUE M3bICKAHUS IMO3BOJISIOT ONpPENCIUTh 3HAU€HHE MOJYJS COIPOTHBIIE-
HUSI TPYHTA, TO 3TO 3HAYCHUE JTOJDKHO YUUTHIBATHCS TIPH pacuére.

BbicoTa NOKpOBHOTO €105t

B tabnune 5.5 npanbpl HanOosee HeOIAronpUATHbIE 3HAYEHUS JOMYCTUMOM BBICOTHI TOKPOB-
HOT'O CJIOS JUISt KaXK/I0M TPyMITbl 1MaMeTpoB. DTH 3HAUEHHUs MOTYT OBITh UCIOJIb30BaHbI 0€3 J10MOoI-
HUTEJIBHBIX pacy€ToB. /i1 BBICOTHI IOKPOBHOTO CIIOSI, BBIXOJSIIEH 3a MPEAesbl TUama30HoB, yKa-
3aHHOM B 3TOW Talnuue, U AN APYTUX YCIOBHUH YKJIAaJKHU, MOXHO BBIIOJIHUTH MPOBEPKY C MOMO-
100K (Pe + Pt)

8S+(f-E')

b0 hopmynsl A = , KOTOpas OblJIa paCCMOTPEHA BBIIIE, B HAYAJIE 3TOTO MTyHKTA.

Tabnuma 5.5 BeicoTa MOKPOBHOTO €108 ISl TPYO MPEAMOYTUTENLHBIX KJIACCOB TI0 JABJICHUIO.

DN 40-150 | 200-300 | 350-400 | 450-600 | 700 - 2000
Kitacc 40 Kiacc 40 Kiacc 30 Kitace 30 Kimace 25

K(2a) 0,110 (20°) | 0,110 (20°) | 0,105 (45°) | 0,105 (45°) | 0,103 (60°)
B E'=0 | 03-120 | 03-70 | 03-38 | 03-3.1 0,5-1.6
g;giﬁﬂ E'=1000 | 03-12.6 | 03-78 | 03-48 | 03-42 03-3.0
[ E7=2000 [ 03-132 [ 03-86 | 03-57 | 03-52 03-42
E'=5000 | 03-150 | 03—11.1 | 03-85 | 03-8.1 03-78
B E'=0 | 03-120| 03-69 | 04-37 0,5 -3.0 09-12
ﬁ;ﬂ%g; L [E=1000 [03-126 [ 03-77 | 03-47 | 04-4l 0.4-2.9
E'=2000 | 03-132 | 03-8.6 | 03-56 | 03-5.1 0.3 —4.1
soport E'=5000 | 03-149 | 03-11.0 | 03-85 | 03-8.1 03-7.8

B E'=0 | 03-119 | 04-67 | 09-32 12-22 *

?ﬂ;;i?e E'=1000 | 03-125 | 04-76 | 07-43 | 08-37 1.0-23
E'=2000 | 03-13,1 | 03-84 | 0.6-54 | 06—48 0,7-3.9
sloporu E'=5000 | 03-148 | 03-109 | 04-83 04-79 04—77

* - He peKOMEH1yeTCs; TOJIbKO KOHKPETHBIN pacy€T JJIsl KaX10T0 ciiydasi MOXeT JaTh TOUHOE 3Ha-
YCHHUE.

5.5  3amacsel IPOYHOCTH

HGCMOTPSI Ha TO, YTO OLUCHUTHh MCXaHUYCCKHUEC HAIIPSIKCHUA (BHyTpeHHee JaBJICHUEC, BHCUIHSSA
Harpyska), KOTOPbIM MO/IBEPraroTcs TpyOOIpOBOIbI B Ipoliecce 00CTyKUBaHUS 1OCTaTOYHO JIETKO,
JIOCTOBEPHO TpejcKa3aTh HANpPsKEHUs, KOTOPbIM OyyT MOJABEPIHYTHI TPYOBbI B IIPOLIECCE IKCILTya-
TalUK — JOCTaTOYHO CJI0XHO. [ToaTOMY, A1 rapaHTUM MaKCUMaJIBHO BO3MOKHBIX CPOKOB JKCILTY-
atauuu, Tpyosl OO0 «JITK «CBob60oaHBIN COKOI» 00J1aJal0T BHICOKHM 3a1acoM IMPOYHOCTH.

5.5.1 Munumanvrno ycmanosnenHwll 3anac nPoYHOCmu

Tpy6sr OO0 «WJITK «CBOOGOAHBIHN COKOI» YIOBIETBOPSIOT CIEAYIOIINM KPUTEPHUSIM:

- BHyTpEHHee JlaBjieHue: pabouee JaBjIeHHUEe HE TOJKHO IPEBbIIIATh MOJIOBUHY AaBJICHUS, HA
KOTOpOE paccuuTaHa Tpyoa;

- BHEILIHSS Harpy3ka: pabodee 1aBjieHHE HE J0JKHO MPEBBIIIATH OJOBUHY Mpejiesa MPoYHO-
CTH Ha U3rHo0.
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552

Dhghexmusnwiii 3anac npounocmu

dakTudeckas TOJIIIUHA CTCHOK TPYOBI Beer/ia OOJIbINe, YeM KOHCTPYKTHBHOE 3HAUCHHE.
TpyObl pa3paboTaHbl, OCHOBBIBASICH HA YCJIOBHOM MpeJIeNie TEeKy4eCTH, a He Ha TpeJerie
MPOYHOCTH Ha pa3pbiB. Kpome Toro, TpyOsl 001a1aF0T OOJIEITUM 3HAYCHUEM OTHOCUTEIIEHOTO
YATUHEHUS, YTO caMo 10 ce0e JaeT XOpoIuil pe3epB O€30MaCHOCTH.

553

DxcnepumenmanvHvle Oantvle (0151 mpyod u pacouHvlx uacmeii)

Ha pucynkax 5.1 u 5.2 yka3aHbl 5KCIIEpUMEHTAJIBHO MOJIyYE€HHbIE 3HAUEHUS PA3PbIBHOTO
JTaBJICHUS U TpYO U (paCOHHBIX YacTel.

P. Gap
GO0 |
500 i1 - {
400 Hauepeumﬁ . |
paspbisHoe |
LaBneHne \ it
200 Vs T
fABNEHHE \\-\.__‘_'__-
100 |
Makcumanuuoe i
pafigsee —— ' [ DN
HARnene | t B
100 150 200 250 300 350 400 500
Pucynok 5.1  TpyOs1 BULLT'. /laBnenue.
. P. bap
&00 :
i
500 =
e Hamepennoe
[ PEIpEEHDE
DOAENEHWe
300
e NogcynTanxoe frii
[ paspuEAOE
Aaenexne
way
Mascumansioe
pafioyee
OABNEHAD
100
Pucynok 5.2 ®aconnsie yactu u3 BUIII'. JlaBnenue.




@/ 000 «JITK «CB0OOIHEBII COKOID) ctp. 77 w3 140

Pexomennaruu no ncnonp3oBanuto Tpyo uz BUII (pemakius Ne3)

5.6 Br10op n1uamerpa

Br160op auameTpa HaropHOM TpyObl OCHOBBIBAETCS HA:

- TUAPABIMYECKUX NTapaMeTpax (pacxof, MoTepy Haropa, CKOpoCTh) TPaBUTALIMOHHBIX CH-
CTEM;

- ONTUMAJIbHBIX TMIPABIMYECKUX U SKOHOMHUYECKUX MapaMeTpax (CTOMMOCTh NepeKaurBaHUs
1 aMOPTHU3aLMOHHBIE PACXO/Ibl) HATIOPHBIX CUCTEM.

Cy1iecTByeT HEOOXOAMMOCTh Y4€Ta BOSMOXKHBIX THAPABINYECKUX y1apOB, KABUTALUU U a0-
Pa3sUBHOCTH, KaK (PYHKIIMH OT SKCIUTYaTallMOHHBIX YCIIOBH, a TAK)K€ YCTAHOBUTD 3alLIUTHI IPOTUB
HUX.

5.6.1  [pasumayuonnvie cucmemol

['paBuTanmonHas cucTemMa — 3TO TaKOM THI CUCTEMbI, KOTOPbIN MO3BOJISET PACIIPOCTPAHITH
BOJTy 110 HAITOPHOW MarucTpajid OT €CTECTBEHHOTO WJIM UCKYCCTBEHHOTO XPaHUIIUIIA, HAXOSIICTO-
Csl Ha BBICOTE Z, BCEM 00bEeKTaM CHa0KEeHHUS, HAXOASIIUMCS Ha BBICOTE Z<Z, 6€3 TOMOTHUTEIbHBIX
3aTpat SHEPTUH U3BHE.

5.6.2  Ilpunyun evibopa pazmepos

l. XapakTEpUCTUKH CUCTEMBI

Q - HeoOXO0MMBIH pacxof, M>/c.

Heo6xonumsr:

- MMKOBOE 3HAYEHHE NP pacHpeIeIeHUH (Harop MoKapHOTo T'HpaHTa);

- CpeIHUI Hanop MpHu CHAOXKEHUH;

] - IOTEpH HaAIlopa B CUCTEME, M/M;

V — cKkopocTh BOJIbI B TPYyOOIIPOBOJIE;

D - nmamerp maructpaiu, M;

L — nyinna marucrpanu, m;

2. Tonorpaduyeckue xapakTepucTUKU

Jlnist pacueToB OepyTcs caMble HEBBITOJIHBIE YCIOBHSI.

- cHaOxeHue pesepByapa B ot pesepByapa A:

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

B nensx 6ezonacHocTy 00paTHOE 3HAU€HHE OOBIYHO MPUHUMAETCSI KaK MUHUMAJIbHBIN ypo-
BEHb A.

- pacrpoCTpaHeHHE:

H — MuHMManbHbIA ypoBeHb A, yMEHbLICHHBIH Ha (z + P);

P — MuHuMansHOE HEOOXOIMMOE JaBJICHUE B BHICIIEH TOUKE CUCTEMBI PACTIpeACICHUS;

Z — BBICOTA BBICILIEH TOYKH CUCTEMBI PACIIPENETICHUS.

3. DopmyIbl
D*
= xV.
Q 4
2 2
¢dopmyna DARSY 3anumercs kak: j = AV = 28Q <, e
2¢D  x°-gD

A — ¢ynkuus ot (k, v, D), BeiBenena u3 popmynst COLEBROOK, rae k = 0,1 MM — mepoxo-
BaTOCTb.
4. Omnpexnenenue D

. H
MakcuManbHbIe MOTCPU NaBJICHUA B CUCTCMC! J= T , M/M.

Huamerp (DN) MmosxeT ObITh ONpeieNnieH:

- IIyTeM BBIYUCIICHUH, pELIEHUEM CUCTEMBI ypaBHEHUH, cocTosieit u3 popmysn DARSY u
COLEBROOK;

- IIyTeM B3STHSI 3HAYCHUH U3 TaOJIMIIBI TOTEPh Haropa (cM. Tadbiuiry 5.6).
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5.7 IIpodunas TpydGonposoaa

Bozayx B TpyOonpoBojie 0ka3bIBaeT BpeIHOE BO3/IeHCTBUE Ha ero (pyHKunoHUpoBaHue. [Ipu-
CYTCTBHE BO3/lyXa MOKET BBI3BaTh:

- CHW)KEHHE HaIopa;

- HaIlpacHbIN pacxo]l YJHEPIHH;

- PUCK THJIpaBIMYECKUX YAapOB.

[TpuHuMas pocThie Mepbl NPEAOCTOPOKHOCTH MIPU TUIAHUPOBAHUN MPOPUIIT TPyOOIIpoBoIa
MO>KHO M30€KaTh ITUX SBJICHUM.

5.7.1  Hcmounux o30yxa 6 mpyoonposooe

[TpuHIMNHMATBHO BO31yX MOXET IOMACTh B TPYOOIPOBO/:

- BO BpeMsl €T0 HAIIOJIHEHHS, CIISIYIOIIETO 32 THAPABINYECKIM UCTIHITAHUEM (MJIH BBITYCKa-
HUEM BOJIbl U3 TpYOONPOBO/a), U3-3a HEMPABUIBHOIO KOJMYECTBA YCTPOUCTB CITyCKa BO3yXa;

- yepe3 HacOChl, €CJIM BO103a00pHbIE TPYOB! MM CaJIbHUKU HACOCOB HE F€PMETUYHBL;

- KaK pacTBOPEHHBIN MO/ JaBJI€HUEM (3aTeM BO3yX HAKaIUIMBAETCs B BHICOKMX MECTaX BIOJb

npoduns).

5.7.2  BausHue 8030yxa 6 Macucmpansx
BozayiiHeie mpoOKY BO3HUKAIOT B BBICOKUX MECTaxX U AeOPMUPYIOTCS MO BIUSHUEM d(-
(dexTa MpOTUBOJABICHUSI.

A
[MoHWKEHHBbIN F
rmppocTaTny.
ypOBEHb

Pucynox 5.3 VYcnoBus B rpaBUTAIMOHHOM TPYOOIIPOBOJE.

Cratudecku, BO31yIIHbIE TPOOKH TpaHCPOPMUPYIOT AaBiieHue P oT BepxHel yactu Tpyoo-
IIPOBOJA K €r0 HWYKHEHN YacTH; THAPOCTaTUUECKUN ypoBeHb najnaeT. Mcenonb3dyemoe nasnenue H
YMEHBILAETCS Ha BEJIMYUHY h, COOTBETCTBYIOIIYIO Pa3HULE YPOBHEN MEXY KpasitMH BO31YIIHOMN
MpOoOKHU U HEeIOCTaroIIel BEICOTOM Hamopa (puc.5.3).

JluHamMuuecku, MOKHO CUUTaTh, IpeHeOperas MoTepsiMu Hamopa u3-3a TypOyJIEHTHOCTH B
ATOM TOYKE, YTO JaBJICHUE YMEHbIIAETCS TaK)Ke Ha BEIMYUHY h, clieoBaTeNbHO, M HAIIOP YMEHb-

mmaercs.
MoaHATLIV rMapoCTaTUYECKUIN YPOBEHDb

—_——— %"

HopmarbHbIi rMOpOCTaTUHECKNIA YPOBEHb srttm,

‘—I_{aco_c___

Pucynok 5.4 VYcnoBus B HallOPHOM TPYOOTIPOBO/IE.

\2
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Tax ke, Kak ¥ JUIsl TPAaBUTALIMOHHOTO TPYOOIIPOBO/Ia, BO3IYIIIHEIE MPOOKH B HAIIOPHOM TPY-
6omnpoBoje (puc. 5.4) oka3pIBalOT BPEAHOE BO3JCHCTBHE HA €r0 HOPpMaIbHOE (PYHKIIMOHUPOBAHUE.
B »ToM crydae BO3HMKAET MPUPOCT JAaBieHUs h (BbICOTa h JOMOMHUTENBHOTO MOJBbEMA BOJIBI), KO-
TOpBIfI JOJIZKEH OBITH OOecIieueH HacoCcoM, IIOMUMO JaBJICHUS H, B IICJIIAX KOMIICHCAIIUN BJIIUAHUA
BO3/YIITHOW MPOOKH, YBEIMUNBasA TUAPOCTATUYECKUN YPOBEHD Ha ATY BENUYHHY. J[11 OIMHAKOBOTO
pacxojia moTpebIeHHe YHEPTUN YBEIIMYMBAETCSI B TAKOM K€ COOTHOIIICHHH.

Kpome Toro, 3TM HeqoCTaTKU MPOSBISIOTCS BO BCEX BBICOKHX MeCTax TpyOONpoBOAa, €CIu
BO3QYIOHBIC KJIAITaHbl B HEM YCTAHOBJICHBI HCIIPABHUJILHO. I[aHHI)IG SIBJICHUA CKJIaJbIBAIXOTCs, U 00-
asi MPOU3BOJUTENBLHOCTh TpyOOmpoBoAa naaaet. [IpaBunbHas ycTaHOBKA BO3AYIIHBIX KIIAMaHOB
SIBJIIETCS HEOOXOJUMBIM CPEJICTBOM JIJISI BOCCTAHOBJICHHUSI HOPMAJILHOTO Pacxo/ia.

Haxkowner, cyiiecTByeT puck TOro, 4To OOJbIINE BO3AYIIHBIE MPOOKU OyayT NMEpEeHeceHbI Mo-
TOKOM M3 BBICOKHX TOYCK MarucCTpaiu B APYyTHUC. 910 MNEpEMEIICHUC, KOMIICHCUPYEMOEC BHE3AIIHBIM
CTPEMUTEIbHBIM JBUKEHHEM BOJIbI, TAKOTO e 00beMa, MPUBEAET K CUILHOMY TUIPABINYECKOMY
ynapy.

B urore, ecnu B BBICOKHX TOYKax TPyOOMpPOBO/Ia MOCTOSSHHO HE CIyCKAaTh BO3MYX, TO:

- Hamop IaJaer;

- DHEPTHUs PAcXOyeTcs BIYCTYIO;

- MOT'YT BOSHUKHYTb 'HIPaBJINYCCKUC YAApPhbI.

5.7.3.  Ilpaxmuueckue pexomeHoayuu

EcTecTBeHHBIH KOHTYP VYknanka TpyOonpoBoia A0KHA ObITh CINITAHUPOBAHA TAKUM
\ o0pa3oMm, 4TOObI 00€CTIeYNTh HaKOIIJIEHHE BO3IyXa B CTPOTO
"""*\ OTIpeJIeJIEHHBIX BBICOKUX TOUKAX, I7I€ YCTAaHOBJIEHO 000py10-

™. BaHME JIJIs €0 CIyCKa.
XKenarenpHsl cienyromue Mepsl IPeJOCTOPOKHOCTH:
\ - [Ipupaiite TpyOOIIpOBOAY YKIOH (CM. pHc. 5.5), 4TOOBI 00€ec-
MIEYUTh IBKEHHE BO3/lyXa BBEPX (MAeaIbHbIN TpyOOIpoBO
HMeEET MMOCTOSIHHBIN YKIIOH: KEJIATEeIIbHBIA 1 MUHUMAJIbHBIN
HaKJIOH 2-3 MM/M).
- N30eraiiTe U3NUITHUX U3MEHEHUH YKIIOHA, BHI3BAaHHBIX OT-
CJIeKMBAHNEM KOHTYPOB 3€MJIM, OCOOCHHO /I OONBIINX Ana-
METpOB.
- Eciiu TpyGomnpoBo ropu30HTaNBHBIHN (CM. pHC. 5.6), co3aaii-
T€ KaK MO>KHO 00JIbIlIe BEPXHUX (IIPUMOIHATHIX ) TOUEK JUIS
JOCTHUKEHUS YKIIOHA:
2-3 MM/M Ha y4acTKe MObeMa;
23 mm/m 4-6 MM/M Ha y4acTKe criaja.
[Ipodunu Takoro Tuma ¢ NOCTENEHHBIMU OIEMAMHU U PE3-
KMMH CIIaJJaMH M03BOJISIFOT HAKAIUIMBATH BO3JIyX B BEPXHUX
—= TOYKaX, MpeJoTBpalas J00e nepeMenieHre Bo3ayXa.
OOpatHbIif TpouIIb HEXKENaTeNEeH.
4— 6 Mm/M Ycranosure:
- BO3JyILIHBIE KJIANIaHbl B Ka)KJ10 BEpXHEH TOUKE;
- BBIITYCKH BOJBI B KaJKJIOW HM>KHEN TOUKE.

—

Pucynok 5.5 Tpy6ompoBon ¢ no-
CTOAHHBIM YKJIOHOM.

Pucynoxk 5.6 TpyGompoBog c me-
PEMEHHBIM YKIOHOM.
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5.8

IHorepu Hanopa

PacuerHble naHHble oTeph Hanopa A Tpydonposoaos u3 BUII, nmeromux BHyTpeHHEe
LIEMEHTHO-TI€CYaHOE MOKPHITHE NPUBEIEHBI B TabIuIIE 5.6.

HMcxonabie 1aHHEBIE:

- ycioBHBIN nipoxoJ Tpydonposoaa (DN8O — 1000 mm);
- K03 PUIMEHT MEepOXOBATOCTH BHYTPEHHEH MOBEPXHOCTH TpydomnpoBoaa K=0,03 mm u

K=0,1 mm;

- KHHEMaTH4ecKas BsI3KocTh Boibl 9 = 1,301-10° m?/c;
- remneparypa Bogsl +10°C;

- IPOU3BOUTENBHOCTh TPyOOIpoBoaa — Q, J1/C;

- CKOPOCTh TIOTOKa BOABI — V, M/C;

- IOTEPH HAMOpa B METPaX BOASHOTO cToyI0a HAa | KM JUIMHBI TPYOOIIPOBOAA — j, M/KM.

Tabnuma 5.6 [Torepu Hamnopa.
DN 80 DN 100
j, M/KM j, M/KM
Qale =003 | k=000 Viwe | V¢ [K=003 | k=0,10 | V,we
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 3,911 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 | 44,592 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 41550 | 48,569 1.83 11,50 20894 | 23,961 1.46
9.40 43248 | 50,620 1.87 12,00 22.608 | 25,993 1,53
9.60 44979 | 52714 1.91 12,50 24387 | 28,107 1.59
9.80 46,742 | 54,849 1.95 13.00 26230 | 30302 1.66
10,00 48557 | 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 58,002 | 68,542 2.19 14,50 32,141 | 37,376 1.85
11,50 63,037 | 74,693 2.29 16,50 40914 | 47,947 2.10
12,00 68,275 | 81,105 2.39 18.50 50.699 | 59,817 2,36
12,50 73,714 | 87,780 2.49 20,50 61,493 | 72,987 2.61
13,00 79354 | 94716 2.59 22.50 73291 | 87.456 2.86
13,50 85.196 | 101914 | 2.69

14,00 91,259 | 109374 | 2,79

14,50 97482 | 117,095 | 2.88

DN 125 DN 150
j, M/KM j» M/KM
Qale =003 | k=010 Viwee | @ k=003 k=010 V.w/
MM MM MM MM

7.00 2.832 3.070 0,57 9.00 1.844 1.984 051
7.50 3.209 3.490 0,61 9.50 2.034 2.193 0.54
8.00 3.607 3.936 0,65 10,00 2.252 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 4931 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 4224 0.76
12,00 7.559 8,428 0,98 14,00 4.116 4522 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 | 12,063 118 16,50 5.560 6.162 0.93
15.00 11396 | 12.867 1.22 17,00 5.873 6519 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 7.264 1.02
16,50 13,590 | 15,429 1.34 18.50 6.863 7.651 1,05
17,00 14362 | 16,333 1.39 19,00 7.206 8.047 1,08
17.50 15,154 | 17.263 1.43 19.50 7.559 8,454 110
18,00 15960 | 18,219 1.47 20,00 7.920 8.870 113
18,50 16,799 | 19,199 151 20,50 8,289 9.296 116
19,00 17.651 | 20,205 1,55 21,00 8,665 9.732 1,19
19,50 18,524 | 21,237 1,59 21,50 9,050 10,177 1.22
20,00 19416 | 22.293 1.63 22.00 9,443 10,633 1.24
20,50 20329 | 23,375 1.67 22.50 9,843 11,098 1.27
21,00 21262 | 24482 171 23,00 10252 | 11,573 1.30
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21,50 2214 | 25614 1,75 23,50 10,668 | 12,057 1,33
22,00 23,187 | 26,772 1,79 24,00 11,002 | 12,552 1,36
22,50 24,180 | 27,955 1,83 26,00 12,867 | 14,627 1,47
23,00 25,192 | 29,163 1,87 28,00 14,766 | 16,857 1,58
23,50 26224 | 30,397 1,91 30,00 16,790 | 19,244 1,70
24,00 27277 | 31,655 1,96 32,00 18,937 | 21,787 1,81
26,00 31,684 | 36,942 2,12 34,00 21,208 | 24,485 1,92
28,00 36,408 | 42,633 2,28 36,00 23,602 | 27,339 2,04
30,00 41,448 | 48,728 2,44 38,00 26,119 | 30,348 2,15
32,00 46,802 | 55,226 2,61 40,00 28,758 | 33,513 2,26
34,00 52,474 | 62,128 2,77 42,00 31,520 | 36,833 2,38
36,00 58,454 | 69,432 2,93 44,00 34,404 | 40,309 2,49
46,00 37,400 | 43,940 2,60
48,00 40,537 | 47,726 2,72
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,wmk
MM MM MM MM
16,00 1,297 1,389 0,51 30,00 1,377 1,483 0,61
16,50 1,371 1,471 0,53 32,00 1,549 1,673 0,65
17,00 1,448 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 0,04
20,50 2,035 2,204 0,65 48,00 3,258 3,588 0,08
21,00 2,126 2,306 0,67 50,00 3,513 3,876 1,02
21,50 2219 2,410 0,68 52,00 3,776 4,176 1,06
22,00 2,314 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 1,18
23,50 2,611 2,847 0,75 60,00 4,920 5,482 1,22
24,00 2,713 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 5,872 6,575 134
30,00 4,085 4,510 0,95 68,00 6,207 6,961 1,39
32,00 4,600 5,096 1,02 70,00 6,550 7,358 1,43
34,00 5,144 2,717 1,08 72,00 6,902 7,776 1,47
36,00 5,717 6,372 1,15 74,00 7,264 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 9,342 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 1,75 105,00 13,976 | 16,053 2,14
60,00 14777 | 16,946 1,91 110,00 15253 | 17,565 2,24
65,00 17,168 | 19,777 2,07 115,00 16,584 | 19,144 2,34
70,00 19731 | 22,823 2,23 120,00 17,969 | 20,790 2,44
75,00 22,465 | 26,085 2,39 125,00 19,407 | 22,504 2,55
80,00 25370 | 29,564 2,55 130,00 | 20,899 | 24285 2,65
85,00 28,446 | 33,258 2,71 135,00 | 22,444 | 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
Jj, M/KM j, M/KM
Qale 003 | k=010] Vowe | @Y k=003 | k=010 V.wi
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 0,060 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 1,227 0,62 58,00 0,894 0,058 0,60
46,00 1,238 1,334 0,65 60,00 0,051 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 2,338 0,88 76,00 1,467 1,501 0,79
64,00 2,270 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 0,04
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 1,13 115,00 3,151 3,487 1,20
85,00 3,834 4,254 1,20 120,00 3,410 3,782 1,25
90,00 4,262 4,744 1,27 125,00 3,679 4,008 1,30
95,00 4,713 5,260 1,34 130,00 3,057 4,406 1,35
100,00 5,184 5,802 1,41 135,00 4,245 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 6,727 7,586 1,63 150,00 5,166 5,796 1,56
120,00 7,284 8,232 1,70 155,00 5,492 6,173 1,61
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 1,71
135,00 9,080 10,329 1,01 170,00 6,528 7,373 1,77
140,00 9,721 11,080 1,98 175,00 6,892 7,796 1,82
145,00 10383 | 11,856 2,05 180,00 7,266 8231 1,87
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150,00 11,066 12,659 2,12 185,00 7,649 8,678 1,92
155,00 11,770 13,488 2,19 190,00 8,041 9,136 1,97
160,00 12,495 14,343 2,26 195,00 8,443 9,606 2,03
165,00 13,240 15,224 2,33 200,00 8,855 10,088 2,08
170,00 14,007 16,131 2,41 210,00 9,706 11,086 2,18
175,00 14,794 17,064 2,48 220,00 10,594 12,131 2,29
180,00 15,602 18,023 2,55 230,00 11,520 13,223 2,39
185,00 16,431 19,008 2,62 240,00 12,484 14,361 2,49
190,00 17,281 20,019 2,69 250,00 13,485 15,546 2,60
195,00 18,151 21,056 2,76 260,00 14,523 16,777 2,70
200,00 19,042 22,119 2,83 270,00 15,599 18,055 2,81
210,00 20,886 24,323 2,97 280,00 16,712 19,379 291
DN 400 DN500
i, M/KM i, M/KM
Qafe o,ojs k=010 V,me | @V [Tx= 0,0J3 k=010 | V,ml
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 1,245 0,76 130,00 0,691 0,740 0,66
100,00 1,267 1,371 0,80 135,00 0,741 0,795 0,69
105,00 1,385 1,504 0,84 140,00 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 1,911 2,091 0,99 160,00 1,013 1,094 0,81
130,00 2,055 2,253 1,03 165,00 1,072 1,160 0,84
135,00 2,204 2,240 1,07 170,00 1,132 1,227 0,87
140,00 2,357 2,594 1,11 175,00 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 1,324 1,440 0,94
155,00 2,847 3,149 1,23 190,00 1,391 1,515 0,97
160,00 3,020 3,345 1,27 195,00 1,459 1,592 0,99
165,00 3,198 3,548 1,31 200,00 1,529 1,670 1,02
170,00 3,380 3,756 1,35 210,00 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 1,47 240,00 2,145 2,363 1,22
190,00 4,159 4,648 1,51 250,00 2,314 2,555 1,27
195,00 4,366 4,886 1,55 260,00 2,489 2,753 1,32
200,00 4,577 5,129 1,59 270,00 2,671 2,960 1,38
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 3,251 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 1.68
270,00 8.035 9.148 2.15 340,00 4,109 4,607 1.73
280,00 8.605 9.815 2.23 350,00 4338 4,872 1,78
290,00 9.193 10,506 231 360,00 4.574 5.144 1.83
300,00 9,800 11219 2.39 370,00 4815 5,423 1,88
310,00 10,426 11,956 2.47 380,00 5,062 5,709 1,94
320,00 11,071 12,716 2.55 390,00 5316 6,003 1,99
330,00 11,734 13,499 2.63 400,00 5,575 6,304 2.04
340,00 12,416 14,306 271 420,00 6.111 6,928 2.14
350,00 13.117 15,136 2.79 440,00 6.671 7.581 2.04
360,00 13.836 15,989 2.86 460,00 7.255 8.263 2.34
370,00 14,574 16.865 2.94 480,00 7.862 8.974 2.44
500,00 8,493 9,714 2.55
520,00 9.147 10,483 2.65
540,00 9.825 11,282 2.75
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 V.wic Qale 003 | k=010 | V,wic
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 0353 0.375 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 0,430 0,512 0,68
230,00 0,812 0.875 0,81 270,00 0,514 0,550 0,70
240,00 0,878 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 0,671 078
270,00 1,092 1,186 0,95 310,00 0,664 0.714 0.81
280,00 1,168 1271 0,99 320,00 0,704 0758 0,83
290,00 1,247 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 1411 1,542 1,10 350,00 0,830 0,898 091
320,00 1,496 1.638 1.13 360,00 0.875 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 1,768 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 2.274 134 440,00 1.270 1,388 114
390,00 2.163 2.390 138 460,00 1379 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 1711 1,30
440,00 2.709 3,013 1,56 520,00 1,733 1,909 135
460,00 2.944 3.281 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 2.354 151
520,00 3,705 4.155 1,84 600,00 2.265 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 3,018 171
600,00 4.850 5.478 2.19 680,00 2.863 3.197 1,77
620,00 5,159 5.837 221 700,00 3,024 3,381 1.82
640,00 5.477 6,208 2.26 720,00 3,188 3.569 1.87
660,00 5.805 6,589 2.33 740,00 3,357 3.763 1.92
680,00 6,142 6,982 2.41 760,00 3,529 3,962 1.97
700,00 6,438 7.386 2.48 780,00 3,706 4.166 2.03
720,00 6,843 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 2.34
780,00 7.963 9.115 2.76 950,00 5.377 6,105 2.47
800,00 8.355 9.575 2.83 1000,00 5.925 6.744 2.60
1050,00 6,500 7.415 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 Jj» M/KM
Qale =003 | k=010 V,we Qale 003 | k=010 V,wk
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 0.272 0,57
280,00 0,287 0,304 0,56 380,00 0,284 0,301 0,60
290,00 0.306 0.325 0,58 400,00 0,312 0.331 0.63
300,00 0.326 0,346 0,60 420,00 0,341 0.363 0,66
310,00 0,346 0368 0,62 440,00 0,372 0.396 0.69
320,00 0.367 0,390 0,64 460,00 0,403 0,431 0.72
330,00 0388 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 0,80 620,00 0,701 0,758 0,97
420,00 0,606 0,652 0,84 640,00 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 0,974 1,061 1,16
540,00 0,965 1,050 1.07 760,00 1,023 1117 1,19
560,00 1,033 1,125 111 780,00 1,074 1,174 123
580,00 1,102 1203 1.15 800,00 1,126 1232 1.26
600,00 1,124 1,284 1,19 850,00 1,261 1383 134
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620,00 1,248 1,367 1,23 900,00 1,403 1,544 141
640,00 1,324 1,452 1,27 950,00 1,552 1,712 1,49
660,00 1,403 1,540 1,31 1000,00 1,709 1,890 1,57
680,00 1,483 1,631 1,35 1050,00 1,872 2,076 1,65
700,00 1,566 1,724 1,39 1100,00 | 2,043 2,270 1,73
720,00 1,650 1,820 1,43 1150,00 | 2,221 2,473 1,81
740,00 1,737 1,918 1,47 1200,00 | 2,406 2,685 1,89
760,00 1,826 2,019 1,51 1250,00 | 2,599 2,905 1,96
780,00 1,917 2,122 1,55 1300,00 | 2,798 3,134 2,04
800,00 2,010 2,228 1,59 1350,00 | 3,004 3,372 2,12
850,00 2,252 2,503 1,69 1400,00 | 3,218 3,618 2,20
900,00 2,507 2,795 1,79 1450,00 | 3,438 3,872 2,28
950,00 2,775 3,102 1,89 1500,00 | 3,666 4,135 2,36
1000,00 | 3,056 3,425 1,99 1550,00 | 3,901 4,407 2,44
1050,00 | 3,351 3,764 2,00 1600,00 | 4,142 4,687 2,52
1100,00 | 3,658 4,119 2,19 1650,00 | 4,391 4,976 2,59
1150,00 | 3,978 4,490 2,29 1700,00 | 4,647 5,274 2,67
1200,00 | 4312 4.876 2,39 1750,00 | 4,909 5,580 2,75
1250,00 | 4,658 5,276 2,49 1800,00 | 5,179 5,894 2,83
640,00 1,324 1,452 1,27 1850,00 | 5,456 6,217 2,93
660,00 1,403 1,540 1,31 1900,00 | 5,739 6,540 2,99
680,00 1,483 1,631 1,35
700,00 1,566 1,724 1,39 DN 100
720,00 1,650 1,820 1,43 j, M/kM
740,00 1,737 1918 1,47 Quale =003 | k=010 V,wic
760,00 1,826 2,019 1,51 MM MM
780,00 1,917 2,122 1,55 400,00 0,187 0,197 0,51
800,00 2,010 2,228 1,59 420,00 0,204 0,215 0,53
850,00 2,252 2,503 1,69 440,00 0,222 0,235 0,56
900,00 2,507 2,795 1,79 460,00 0,241 0,255 0,59
950,00 2,775 3,102 1,89 480,00 0,261 0,277 0,61
1000,00 | 3,056 3,425 1,99 500,00 0,281 0,299 0,64
1050,00 | 3,351 3,764 2,09 520,00 0,303 0,322 0,66
1100,00 | 3,658 4,119 2,19 540,00 0,324 0,345 0,69
1150,00 | 3,978 4,490 2,29 560,00 0,347 0,370 0,71
1200,00 | 4312 4.876 2,39 580,00 0,370 0,395 0,74
1250,00 | 4,658 5,276 2,49 600,00 0,394 0,421 0,76
1300,00 | 5,017 5,696 2,59 620,00 0,419 0,448 0,79
1350,00 | 5,389 6,130 2,69 640,00 0,444 0,476 0,81
1400,00 | 5,774 6,570 2,79 660,00 0,470 0,504 0,84
1450,00 | 6,172 7,045 2,88 680,00 0,497 0,534 0,87
700,00 0,524 0,564 0,89
720,00 0,552 0,595 0,92
740,00 0,581 0,627 0,94
760,00 0,610 0,659 0,97
780,00 0,641 0,693 0,99
800,00 0,671 0,727 1,02
850,00 0,752 0,816 1,08
900,00 0,836 0,910 1,15
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950,00 0,925 1,008 1,21
1000,00 1,017 1,112 1,27
1050,00 1,114 1,221 1,34
1100,00 1,216 1,325 1,40
1150,00 1,321 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 2,314 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 5,098 2,80
2300,00 4,885 5,559 2,93

ITpumeuanue — 3HaueHuUs HANPSAMYIO IPUMEHUMBI JUId BOAbI ITpu TeMieparype 10°C.
Benuuuna j (M/KM) - OTEpH B M BOJSIHOTO CTOJI0A HA KM JJIMHBI TPyOOTPOBOIA.
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5.9 I'mapaBanyecknii yaap

B mponecce mpoexkTupoBaHus TpyOONpPOBOJAa HEOOXOAMMO M3YYHUTh M y4YECTh BO3MOKHBIN
PHCK TUIPABIMYECKOTO yAapa, B LEAX YCTAHOBKH HEOOXOJUMOM 3alIUTHI MPOTUB HUX, B OCOOCH-
HOCTH B HallOPHBIX TPyOONpPOBOAX.

B cnyuae ecnu, 3amuTa NpoTHB TMAPABIMYECKOrO yJaapa He ycTaHoBieHa, TpyOrr BUILIT
MMEIOT HEKOTOPBIN 3aIac MPOYHOCTH, KOTOPBIA OKa3bIBACTCS IIOJIE3HBIM B CIIydae HEOKHJIAHHBIX
CKA4YKOB J1aBJICHHUS.

5.9.1  Hcmounuku eudpasiuyeckux yoapos

Ecnu pacxof »KUIKOCTH B TPyOOTPOBO/I€ BHE3AITHO MEHSETCS, IPOUCXOTUT CHIIBHOE U3MEHe-
HUE JIaBJICHUS. JTO KPAaTKOBPEMEHHOE SIBJICHUE, M3BECTHOE KaK THPABIMYCCKUN yaap, OOBIYHO
MPOUCXOUT MPH BKIIOUEHUHU WM BBIKIIOUYEHUU CIY>KeOHOTro 000pyAoBaHUS (HACOCHI, 3aBUKKH).
BouHbl iepenaioB (CKaYKOB U CHAIOB) AaBJICHHS PACIIPOCTPAHSIOTCS 110 TPYOOIIPOBOLY.

['unpaBnuyueckuil yaap MOXKeT MPOU30MTHU C OJUHAKOBOW BEPOSTHOCTHIO, KaK B IPaBHUTAIIU-
OHHOM TPYOOTIPOBOJIC, TAK U B HAMIOPHOM CYIIECTBYIOT YETHIPE OCHOBHBIX NMPUYHHBI BOSHHKHOBE-
HUS THIPABIMYECKOTO yAapa:

- OCTaHOBKa M 3aITyCK HACOCa;

- 3aKPBITUE 3aJBUKKH, MOKAPHBIX U MPOMBIBOYHBIX THAPAHTOB U T.J.;

- HAJIM4YUe BO3/lyXa B TPYOOIIPOBOJIE;

- HeTMpaBWJIbHOE (PYHKIIMOHUPOBAHUE 3aIIUTHOTO 000PYAOBaHUS.

5.9.2  Iocneocmeus

YoMsHYThIE CKauKH JaBJIEHUS MOTYT pa3opBaTh HEKOTOpPHIE TPYObl B KPUTUUYECKUX CUTYa-
IUsIX, KOTJIa 3amachl IPOYHOCTH BbIOpaHbl HenpaBuibHO. Criajibl JaBJIE€HUs] MOTYT CO3/1aTh «KapMa-
HBI» KaBUTALlUU, BPEIHbIE AJIs TPYO, 3aJIBUXKEK, U T.1.

Heo6xonumo ormMeTuThb, uto Tpyost BULI o6nagatroT 60abIINMM 3a1acoM MPOYHOCTH:

- CKauKku JaBieHusi: Tpyobl gocturatoT 20 %-Hoe MOBBIIIEHHE MaKCHMaJIbHO JOMYCTUMOTO
JIaBJICHUS IIPU KPATKOBPEMEHHBIX CKauKaX JaBJICHHUS;

- clajbl JABJICHUS: COEIMHEHUE TrapaHTUPYeT T€PMETHYHOCTb, JaXE€ B CIy4dae YaCTUUHOIO
BaKkyyMma B TpyOOITpOBOIE.

B ciydae ecnu, npejnosiaraeMble HU3MEHEHUsI JABJICHUS CIUIIKOM BEJIHMKH, TPyOOIIPOBOA MO-
eT ObITh OCHAIIEH 3aIIUTHBIM YCTPOMCTBOM NPOTHUB TUAPABIMYECKOTO y1apa: KOMIEHCALMOHHBIN
BOJISTHOUM CTOJIO, YpaBHUTEIBHBIN pe3epByap u T.1. (CM. puc. 5.7).

Kpueas
MWUHUManNbLHOro AaBneHus

Pucynox 5.7 TpyOomnpoBoa ¢ ypaBHUTEIBHBIM PE3EPBYapPOM.

[Tpoduie TpyOOIIpOBOIA SBJISETCS ONPEAEISIONNUM (PAKTOPOM B BBIOOpE pa3MepoB pe3epBY-
apa. Ha npaktuke, KprBasi MUHIMAJIBHOTO CTIaJia JaBIeHHS (ITOCTIe YCTAHOBKH YCTPOWCTB 3aIUTHI)
HE JI0JDKHA Ma/laTh 0oJiee YeM Ha 5 METPOB HUXKE AEHCTBUTEIHLHOIO Mpoduis TpyoonpoBoa.
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5.10 OceBoe ruapaBJIHYeCKOe TABJIEHUE

Cumbl 0ceBoro TUAPABINYCCKOro AaBJICHUA BO3HUKAIOT B MECTaxX MU3MCHCHUA HAIIPABJICHHA,
YMCHBIICHUA JUAMETPA (HOBOpOTH, TpOI>’IHI/IKI/I, nepexoz[LI) 1 Ha KOHIC HAIIOPpHOTI'O pr60r[p0130z(a.
3HaueHue 3TUX CHUJI MOXKET OBIThH JOCTAaTOYHO BBICOKHMM, U OHHU OOJI?’KHBI OBITH CKOMIICHCHUPOBAHbI
YCUIICHHBIMU (Hepa3’beMHLIMI/I) COCANHCHUAMU, UJIIN YKPCIIUTCIIbHBIMU OJIoKamMu (ynopaMH).

Cunsl oceBoro JaBieHUs (CM. puc. 5.8) BO3HUKAIOT B
HATIOPHBIX MaruCTpasxX:

B - BO BCEX MeCTaxX M3MEHEHMs HalpaBieHus (IIOBOPOTHI,
TPONHUKH);

- BO BCEX MecTax M3MEHEHHUs AuaMeTpa (Iepexo/isl);

- Ha KaXJI0M KOHIIE (TJryxue (aHIlbI).

OTH JIOKAJIN30BaHHbIE JaBJIECHUS JIOJIKHbBI ObITh HEUTpAIIH-
30BaHbl, B IEJISIX MPEAOTBPAIICHUS PACCTHIKOBKH COEIU-
HEHUM:

- 10O IPU MOMOIIY YCUJIEHHBIX (3aMKOBBIX THIA «RJ»)
a COCJIMHEHM;

- 10O ITyTeM CTPOUTEIBCTBA OETOHHBIX YKPETIUTEIbHBIX
OJIOKOB.

Cuitbl MOTYT OBITH PAaCCUMTAHBI IO O0IIIEH opmyie:
F=KxPxS,

rae F — cuna oceBoro nasnenus (H);

P — MakcumanbHOE BHYTpEHHEE JJaBlIeHUE (MCTIbITATE b~
HOe JlaBjeHue Tpyoonposoja), [1a;

S — cedenue (BHyTpeHHEE /Ui (PIaHIIEBBIX COCTUHEHU,
BHEIIHEE JIJIs1 JII0ObIX JPYrUX TUIIOB), M2;

K — ko3¢ dpunmenT, KoTopblit 3aBUCUT OT (OPMBI U pa3me-
6 POB paccMaTpUBaEMbIX KOMIIOHEHTOB TpyOOIIpOBOAa.

I'myxue ¢maniesi, Tpoiiauku: K =1
[Tepexonp! Ha MenbImil fuametp: K=1-S"/S (S* —
MEHBIIIEE CEUCHNE)
[ToBopoTsl ¢ yriom 0: K =2 sin (0/2)
9‘ K =1, 414 nnsa noBopotoB 90°;
1 K =0, 765 nns moBopoToB 45°;
K =0, 390 nns noBopoToB 22,5°;
K =0, 196 nns mosopoton 11,25°.

S
S

r

Pucynok 5.8 [IpuMepsrl 0ceBOro JaBiIeHUs.
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Ta6numa 5.7 CuJiel OCEBOTO JaBJICHHUS.
HaBnenue F B naH" st 1 Oapa

DN TpoliHuKHN IToBOpOTEI IToBOpOTEI IToBOpOTEI IToBOpOTEI

U TIIyXHue 90° 45° 22,5° 11,25°

(rasiger (900" | (45°.3097 | (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 VYkpenurejbHble 0JIOKH

Hcnonp3oBaHne OETOHHBIX YKPEMHUTEIbHBIX OJIOKOB SIBISIETCS HauboJee pacpoCTpaHEeHHBIM
METOJI0M KOMIICHCAIIMU OCEBBIX THAPABINYECKHUX JABJICHUN B PaCTPYOHBIX TPYOOIIPOBOAAX.

IpuHIMn

MoryT ObITh pa3paOoTaHbl PA3TUYHBIC THIBI YKPETUTEIBHBIX OJIOKOB, B 3aBUCUMOCTH OT
KOH(UTypauu TpyoOonpoBoa, TUIIA U TBEPJOCTU TPYHTA, HAIWYUS JIUOO OTCYTCTBHS MOJ3EMHBIX
BOJ.

B0k KOMIIEHCUPYET CUIIBI THIPABIMYECKOIO OCEBOr0O JABJICHHUS:

- 10O 3a CUET CUJIBI TPEHUS MEXKY OJIOKOM M TPYHTOM;

- 1100 3a cYeT yropa B [10YBY.
Ha mpaxtuke, ykpenurenbHble OJOKH pa3padaThIBAIOTCS TaKUM 00pa3oM, 4TOOBI HCIOJIb30-

BaTh KaK CHJIY TPEHHMsI, TaK U CHJIBI PEAKIIMH CO CTOPOHBI IPYHTA, B KOTOPBIA OH ymupaeTcs (CM.
puc. 5.9).

B Tom cnyuae, ecnm KOHCTPYKIMsI OCTOHHBIX YKPEMUTEIbHBIX OJOKOB 3aTpy/lHEHa H3-3a
CTECHCHHOCTH YCJIOBUH, TUOO M3-32 HU3KOH MPOYHOCTH TPYHTA, HCIIOJIB3YETCS METOJ] YKPEIUICHUS
COCIUHEHUH.

Pasmeps! (00Imi ciy4dai)

OO6bembl OeToHa, pengaraeMpie B Tabnunax 5.8 u 5.9, moacyuTaHbl ¢ yueTOM KakK CHII Tpe-
HUS C MOYBOM, TaK W TIOJUICPKKH CO CTOPOHBI yIIOpa W CHPABEIJIUBBI JUIS OOJIBIIMHCTBA THIIOB
nouB. Ecny BHOCIENCTBUU PSAIOM C YKPENUTENbHBIM OJOKOM HEOOXOAMMO pa3padaThiBaTh TpaH-
ICTO, JKEJIATEeITFHO YMCHBIINUTE JABJICHUE B CUCTEME Ha BPeMsl padoT.

*1 qaH = 1 krc/em? = 10 H
** YkazaHbl yrIIbl MoBopoTa it 0oTBoaoB 1o ['OCT 5525-88
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F — rugpaBanyeckoe oceBoe AaBiIEHUE
P — Bec Oinoka

W — Bec 1TOUBEI

B — cuna onopsl Ha CTEHKH TpaHILen
f — cua TpeHus o rpyHT

M — MoMeHT u3ruba

Pucynok 5.9 AKTHBHBIE CHIIBI (OCEBOE JlaBlieHHE — OJIOK).

Jlomy1ieHus, TpUHSTHIE IPU pa3pabOTKe, MPUBEACHBI HIKE.

['pyHT

@ — yroa BHyTPEHHETO TPEHUS TPYHTA;

G — MPUEMJIEMOE COTPOTUBIICHUE TPYHTA,

H — rnybuna 3anoxenus - 1,20 m;

Y — TUIOTHOCTS.

MexaHn4ecKue CBOMCTBA:

- Tabmuma 5.8: @ = 40% o = 1 gaH/cm?; y = 2 /M (TPYHT ¢ BBICOKOH MEXaHUUYECKOi MPOUYHO-
CTBIO).

- Tabmuma 5.9: @ = 30°%; 6 = 0,6 naH/cm?; vy = 2 T/M° (IpYHT ¢ BBICOKOM MeXaHMYECKOMH TpoY-
HOCTBIO).

Her rpyHTOBBIX BOA.

BeroH: uioTHOCTb 2,3 T/M°.

TpyOnt
Ot DN100 no DN400

UcnerratensHoe nasnenue: 10, 16, 25 Gap.
IIpumep

OtBox 22,5°, DN250

HcnwitatensHoe aaBnenue — 10 6ap
['my6una 3anoxenust — 1,2 m

[ nunucteiit rpynt — ® = 30°; y = 2 v/m°
Tabnuna 5.9 naert:

Ixh=0,7mMmx 0,45 ™

V=0,25m’

KoncynbraTuBHOE 3aMeUaHUeE -

Heobxonumo:

- 3WIMBATh OETOH HANPSAMYIO B OKPYKAIOIIUKA IPYHT (MeX 1y OJOKOM U TPYHTOM HE JI0JIXK-
HO OBITH ITyCTOTO IIPOCTPAHCTBA);
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- UCIIOJIb30BAaTh 6CTOHHYI-O CMECCh C aﬂeKBaTHOﬁ MMPOYHOCTBIO.
OcTtaBbTe COCIMHCHUA NOCTYIIHBIMUA JJIA H&6J’IIOJICHI/I$[ IIpu MPOBCACHNUU T'HAPABINYCCKOTIO
HUCIIbITaHHA.

Tabnuua 5.8
Buyrpennee Tpenue @ = 40%; npounocts 6 = 1 gaH/cM?; mnotHoCTh ¥ = 2 T/M; riy6uHa
3anoxeHust H = 1,2 M; HET rpyHTOBBIX BOJI.

OO0BEMBI yKpenUTEIbHbBIX OJIOKOB.

[TouBbI BBICOKOW TPOYHOCTH

OtBop 11,25° OtBop 22,5° OtBog 45° Koxaeno 90°
pN | Hcmbrratensioe (10°)* (15°)* (45°, 30°)* (90°)*
JIaBIICHUE Ixh/V Ixh/V Ixh/V Ixh/V
MXM/ M MX M/ M MX M/ M MX M/ 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
Csbliiie
400 [To BceM Bompocam 00pamaTbCsi K 3aBO1y H3rOTOBUTEITIO

* B ckoOKax yKa3aHbI yTIbI TOBOpoTa Jis oTBoAoB o ['OCT 5525-88
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Tabnuua 5.9
Buyrpennee Tpenue @ = 30%; npounocts 6 = 0,6 1aH/cm?; mioTHOCTS ¥ = 2 T/M°; I1yOHHa
3anoxkennss H = 1,2 M; HET IPYHTOBBIX BOJIL.

OOBEMBI yKpenHUTEIbHbBIX OJIOKOB.

ITouBbI BBICOKOU TPOYHOCTH
OTtBopg 11,25° OTtBoj 22,5° OtBogx 45° Komeno 90°
DN UcnbrtaTensHoe (10°)* (15°)* (45°,30°)* (90°)*
JIaBJICHHE Ixh/V Ixh/V Ixh/V Ixh/V
MX M/ M MX M/ M MX M/ M MX M/ 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 0,54x0,55/0,27 | 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 0,85x0,70/0,56 | 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
(@5:18111(S
400 I[To Bcem Borpocam o0paImaThes K 3aBOTy U3TOTOBUTEITIO
5.12 YcujeHHe CTBHIKOBBIX COeITUHEHUH

Hcnonbs3oBanue 3aMKOBbIX coeauHeHUun «RJ» u  «RJIS» sBnsieTcss alibTepHAaTUBOM LIEMEHT-
HBIM YKpENHUTEIbHBIM 0JI0KaM B 00pb0e ¢ 3(pPexToM ruapaBiInueckoro oceBoro aasienus. Camo-
(uKcalus UCTONb3yeTCs, B OCHOBHOM, B MECTaX CTECHEHHOTO MPOCTPAHCTBA (FOPOJI) WIH B TPYH-
TaX CO CJIA0BIM CIICIIJICHUCM.

* B ckoOKkax yka3aHbl YIIIeI ToBopoTa it otBomoB mo [OCT 5525-88.
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IpuHumn
OTOT METOJ] COCTOUT B PUKCAIMH (YKPEIUIEHUN)

¥HacToK Tpacchl o
¢ pacrpylHo- HCO6XOI[I/IMOFO KOJINYCCTBA COCANMHCHUHU C KaxXK-
CTOTIOPEELIM 5
co MR.] 10U CTOPOHBI OTBOAA B HCJ}ﬂX HCITIOJIb30BaHUS
CHJI TPCHUSA MCIKAY Tp}/GOI/I U T'PYHTOM IS KOM-
MEHCAUN CUJI TUAPABINYECKOTO OCECBOI'0 JaB-

")/ e JICHHUS
’(\ V¥HaCTOK TPacchl / \-\

¢ pacTpyOHE M \
COPTETECEIEM
TYTON
JlnuHa yyacTka, MoAjIeKaliero yKperieHHo,
Y“a”""‘ﬁma"““ 3aBUCHT OT KO3 duIreHTa 6€30aCHOCTH, KOTO-
€ PacTPyhHD- TaTpyfox pacrpy6 o
bl 3aBUCHT OT:
CTOTIOPHBIM lllJmHEu &P |Y
coemmermen RJ - KayecTBa YKJIAJIKH;
- KayecTBa M CTEeNEeH! yTpaMOOBKH 3aChIITOYHOTO
) ) Marepuana;
Y‘HETDK PaanmeBan - BEJIMYMHBI HEOIPEENICHHOCTH B (PU3MUYECKUX
TpacceicC JarayliEa
pacTpyGHEI XapaKTepUCTUKAX 3aCBIOYHOTO MaTepHaa.
COETHEHeM Jlnist mpakTUYEeCKOro MpUMEHEHUs, Tpockda mpo-
TYTON KOHCYJIbTHPOBATHCS C HAMHU.

IIpakTryeckoe NpUMEHEHNE

I'pyHT ¢ ymepeHHON MEXaHMYECKON ITPOYHOCTHIO:

- TPYHT: TpaBUil / UIMCTHINA UM TIMHUCTBIN MECOK;

- yroJi BHyTpeHHero tpenus — @ = 30°;

- MPOYHOCTH G <= 0,6 naH/cm?;

- IIOTHOCTH ¥ = 2 T/M3;

- TpyOa BBbIIIE YPOBHS IPYHTOBBIX BOJI;

- HET MOJIMATUIIEHOBOTO PYKaBa;

- ko3¢ dunmeHt 6ezonacHocty - 1,2.

JlnuHa yyacTka (B MeTpax), moJyiexaniero (pukcauu (yCUICHHUI0) ¢ KaX10i CTOPOHBI ITOBO-
poTa, It uctibITaTeNibHOrO AaBienus 10 6ap, mpuBeneHa B tadmiwuie 5.10.

Tabnuna 5.10 Jmuna ydactka (L) moiexariero yCuaeHuto.
DN Koneno 90° OtBox 45° OtBoOp 22,5° OrBop 11,25° I'myxue
(90°)* (45°, 30°)* 15°)* (10°)* (ranip!
Paybmna | sy ] 2w | [ 15w | 2w | T (1S | 2w | Iw | LS| 2 | Tm | 15w | 2w

3aJIOKCHUA

80 45131123 ,28 1915|1611 /080806 05| 57]39] 30

100 54137128 341231819 [13]10]1,0(0,7]051]69 | 47| 3,6

125 6,6 | 45 |34 |41 2821 |23 16|12]12]08]06 | 84 | 57 | 44

150 7,7 153140 |48 |33 125127 1814114 ]1,0[0,7] 98 |67 | 51

200 99 168 | 52 61|42 |32 |34 (2418|1813 |10]12,6| 87 | 6,6

250 1201 83 | 64 | 7,5 152 140 | 42 |29 22|22 |1,5]12]153]10,6| &1

300 141198 | 7,5 | 87 16,1 |47 |49 |34 12626 |18]14[179]125]| 9,6

350 160 | 112 86 | 99 | 70 | 54 | 56 [39130(129|21]1,61]203][143 11,0

400 179 1126 | 97 | 11,1 | 78 1 60 | 62 |44 3433 [23]1,8]228]160 124

500 21,5 1153111911341 95 | 74 | 75 |53 [41]140 (282227419515,

600 25011791 14,0 | 155 11,1 | 87 | 87 [ 6249463326 |31,8]228]|178

* B ckoOKax ykaszaHBbI YTIIbI TOBOpoTa it 0TBoJ0B o [OCT 5525-88.
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700 28,2 1204 (16,0 175127199 | 98 | 7,1 | 56 |52 (3829358259203
800 312 (2281179194 | 14,1 | 11,1 | 109 |79 | 6,2 | 58 | 42 | 3,3 |139,8 29,0228
900 34,1 12501198 121,2 | 156 | 123|119 8,769 |63 |46 |37 434 |31,9]252

1000 36,9 27,2 121,6 1229|169 1341128 9575168 |50 14,0469 |34,7]275

B cnyuae, ecniu nasnenue P Boie 10 6ap, 3Hauenune L B Tabmure 5.10 HeoOxoauMo CKOp-

PEKTHPOBaTh IyTeM YMHOXeHUs Ha ko3¢ urment P/10 (rae P BeipaxeHo B 6apax).

JIAMO

B ciyuae ncnonb30BaHMs NOIMATHICHOBOTO PyKaBa JUIMHY YKPEIJISIEMOr0 y4acTKa He00Xo-
YMHOXMTb Ha 1,9.

ITpumep
Brluucnenue JUiMHBL YKpEIUIIeMOro yJyacTKa JJis:

- oTBOMA 45 °;

- TpybompoBoaa u3 Tpy6 kmacca K9, DN 500;

- UCTIBITATENILHOTO JaBJieHus 25 0ap;

- 6€3 MOIUATUIIEHOBOTO PYKaBa;

- CpEeHEN MTOYBHI;

- TpyOa BBIIIE YPOBHS IPYHTOBBIX BOJI;

- r1yOuHa 3anoxenus 1,5 M.

s «cpeaHux» YCIOBUIA NPOKIIAAKH, ONPEJENICHHBIX paHee, U3 TaOIHIIbl HaX0IUM:
L =9,5wm; P=10 6ap 6e3 moqu>TUICHOBOTO pyKaBa

L =23,8 m; P =25 6ap 0e3 nNoiaM3THICHOBOIO pyKaBa

I[HI/IHY y4JaCTKa MOJJICKAIIETO YKPCIUICHUIO MOKHO TaKKE paCcCHHUTATh, HMCIOJL3YysSd MCETOA

ALABAMA.
JnuHa yyacTka TpyOOmpoBOja, MOJyIekKaIias YKPEIUICHUIO (aHKEPOBKE), OMPEAeseTcsl Mo
PxS(n o 9
opmysne: L=——| ——— |xtg—x C, rue
dopyaes =S5

L — nnmuHa, moanexaias yKpersieHnIo, M;

P — ucneiTatensHOe naBneHue Ha o0bekTe (Pa);

S — momnepeyHOE cevyeHue TPyObI, M%;

© — yroza noBopota TpybompoBoaa, paa (cm. Tabdmn. 5.11);
Fn — cuna tpenust Ha metp TpyOs1, H/M;

C — xoaddunmenT 3anaca mpoyHOCTH (00bIUHO 1,2).

Cuua TpeHus TpyOBI O TPYHT ompejiesisieTcs o ¢popmyne:
Fn=Kxfx(2We+Wp+Ww), rme
K - xoadduuuent pacnpeneneHus AaBIeHUs 3aChIIKU BOKPYT TpyOBl (3aBUCHT OT CTENEHH

yrpam6oBku, K = 1,1 - 1,5);

f =02 tg(0,8¢) - ko3 PuLMeHT TpeHUs TpyOa/TpyHT;

Wp - Bec HOrOHHOT0 MeTpa noposkHei TpyOsl, H/m;

Ww - Bec nmoronHoro metpa Bojsl, H/Mm;

We = y xDxHxa - Bec moronHoro mMetpa 3achinku, H/Mm;

¥ - IIOTHOCTH IpyHTa, H/M;

o = 1 (McIbITaHKS TPU 3aChINAHHBIX CTHIKAX);

o = 2/3 (McTIBITaHUs TPU OTKPBITHIX CTHIKAX);

H - riyOuna 3anoxenus TpyObl, M;

D - BHewHuii AuaMeTp TpyoOsl, M;

o2 =1 (Tpy0a ¢ MHKOBBIM MK ZnAl nokpsiTHeM + OUTYMHasi Kpacka WM Kpacka Ha OCHOBE

CUHTETHYECKOU CMOJIBI);

o2 =2/3 (Tpyba ¢ HONUITUICHOBBIM MU MOJUYPETAaHOBBIM IIOKPBITHEM);
o2 = 2/3 (Tpy0a Cc MoJINITHUICHOBBIM PYKaBOM);
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@ - yroJ BHYTPEHHEr 0 TpeHus TpyOa/TpyHT, 3aBUCALIMNA OT THUIIA TpyHTA (CM. Tabm. 5.12).

Tabmuna 5.11 3HaueHus O A7 pa3IuYHbIX YIJIOB OTKIOHEHHS TPyOOIpoBOa.
T @ 0
O Z_ZxtgZ
[2 2] %2
['myxoii ¢pnanen 1,0
OtBopx 90° (1,571 pan.) 0,7854
OTtBop 45° (0,785 pan.) 0,4880
OtBop 22,5° (0,393 pan.) 0,2734
OtBonl1,25° (0,196 pan.) 0,1450
Tabnuma 5.12 XapaKTepUCTUKH T10YB.
Cyxol/Braa>kHbIN 3aTOIUICHHBIN
Tun rpysta yron BEYTPCH™ | Miotnocts, /v yrox BEYTPCH™ | Miornocts, /v
HETo TPEHMUS, HEro TPeHus,
PaznpoGnennas 40 2.0 35 L1
cKaja
['paBuii, necok 35 1,9 30 1,1
[Tecox/rpaBuit 30 2.0 75 L1
Wn/rnuna
Wn/rnmuna 25 1,9 15 1
Oprannueckuii
TeperHomn 15 1,8 - -
I'nmuna, necok
IIpumep
HcxonHble TaHHBIE:
- Tpy6omnpoBox DN 600;

- pabouee nasnenue 10 Gap;

- HCTIBITATENbHOE JIaBieHue 15 6ap;
- BBICOTA 3aCHINIKY 3,5 M;

- TUT TPYHTA - TIECOK.

OmnpenenuTs IIMHY YKPEIUIIEMOro ydyacTKa Ipy NoBOpoTe Tpydorposoaa Ha 90°.

Koa¢ddumment tpenns tpyda/rpynr: f= 1xtg(0,8x 30) = 0,445.

Bec 1 moronnoro metpa 3aceimku: We = 1,96 x3,5x 0,635x 0,67 = 29,2 H/m.

Cua tpennst: Fn = 1,1 x0,445x (2 x29,2+1,56+3,1) = 30,9 H/m.

JnuHa yKperisieMoro y4acrka:

Lo 1500000x 0,317
30,9

st yKperieHns yqyacTka He00X0IMMO TMOJIOKHUTH 10 3 TPYOBI C 3aMKOBBIMH COEIMHEHUSMU

C KaX/1011 CTOPOHBI OT MOBOPOTa TPyOONpoBoOIa.

x 0,79 x1,2 =14,6 M, unu 2,43 TpyOsl, NpuHUMaeM 3 TpYyOBI.
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5.13 M3rud coeqmHeHUi

Pactpy6nsie coennnenust (TYTON, TYTON-SIT, RJ, RJS) nonyckator yrioBoe OTKJIOHEHHE
(v m3ru6). [ToMMMO OYEBHIHBIX MPEUMYILECTB B MIPOLECCE YKIIAJKH, a TAKXKE CIIOCOOHOCTH KOM-
MIEHCHPOBATH JIBIKCHHE TPYHTA, YIIIOBOE OTKIIOHEHUE MO3BOJISIET BBHITIOIHITH OOJBIINE TOBOPOTHI
6e3 momoIu (PUTHHIOB, a TAKXKE KOPPEKTUPOBATh MaplIpyT mpokiaaku (puc. 5.10, Tabm. 5.13).

JlomycTumblit U3rub npu yKiajke.

Pucynok 5.10

Tabmuna 5.13  Xapaxtepuctuku coenunenuss TYTON, RJ u RIS nns uzru0a.

JomycTumMbli
u3rub npu Jnuna tpyos! L, | Pamuyc uzruba Cwmemenue Ad,
DN
ykiazake A6, M R, m cM
rpag.

80-150 5 6 69 52
200-300 4 6 86 42
350-600 3 6 115 32
700-800 2 6 200 25

900-1000 1,5 6 267 19

HekoTopsie moBOpOThI O0JIBIIOrO pajinyca MOT'YT ObITh BBIOJHEHbI IPU MOMOIIM U3THba co-
enuHeH. B aToM cityuae TpyObl NMPH COCTUHEHUU JTOJIKHBI OBITh HMJICAJIbHO BBIPOBHEHBI KaK B
BCpTHKaJ'IBHOﬁ IIJIOCKOCTH, TaK U B FOpPI?:OHTaJ'II:HOfI. WN3rubd B cTBIKE MPOU3BOJUTCA ITPHU ITOJIHO-
CThIO COOPAaHHOM COETMHEHHH.

L L
l:s/ a o Paauyc usruba: R = —d
2s1n7

Konunuecto TPY6, HCO6XOJII/IMOC JJI U3MCHCHU A

0
HamnpaBieHus: N = —
AG
R JnuHa yyacTka U3MEHEHHS HaIllpaBJICHUS:

AOQ C=NxL,

rae Ad — cmerieHre KoHIa TpyOsbl, M;
L — nnuna TpyOsl, M;

0 — yros u3mMeHeHus HarpaBJeHus, °;
AO — u3rub coequHeHwus, °;
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C- AJIMHAa y49aCTKa U3BMCHCHU HAIIPABJICHUA, M.

6 Ykaaaka tpyo
6.1 IHoa3emHas ykiaaka Tpy0onpoBoaoB
6.1.1  Mexanuueckue ceoticmea epyHmos

HO‘IBLI, B 3aBUCHUMOCTH OT BHYTPCHHCT'O CUCIUICHUSA, IOAPA3ACIIAOTCA Ha CIICAYOIIHNEC BUIBI:
Ckajbl — IOYBBLI C OYEHb CUJIBHBIMU MCKMOJICKYIIAPHBIMU CBA3AMHA, YTO 3aTPYAHACT MPO-

ecc pa3pa60TKH " YBCIIMYUBACT PUCK 00BaJIOB.

Ppixiible MOYBBI — 00JIaIaIOT ONPECICHHON BEIMUYNHON MEKMOJICKYIISPHBIX CBSI3€H, BEIU-
YHHA KOTOPBIX MEHSETCS B 3aBUCHMOCTHU OT BO3JICHCTBUS HEKOTOPHIX (haKTOPOB (BIllara, JABMKECHHE

MoOJIU30CTH).

Hexore3monHble MOYBbI — HE HMCIOT CIIOCOOHOCTH K CICIIIICHUIO, 00BaIMBAIOTCS IOYTHU

MOMCHTAJIbHO.

JIns ynpomeHHBIX pacdeToB IPH ONPEACIICHMM MEXAHMYECKHUX CBOMCTB IIOYB IOJIB3YHOTCS
OOLIENPUHATHIMU 3HAYCHUSIMH, YKa3aHHBIMU B Ta0Onumax 6.1 u 6.2. Ho 6e3 peanbHBIX 3aMEpOB ¢
00BEKTa YKIIAJIKU TPYOOTIPOBOAOB WM JJaOOPATOPHBIX 3aMEPOB HE OOOUTHCH.

Tabnuma 6.1 XapaKkTepUCTUKHU MTOYB.
Cyxoii/BraxHblii 3aTOIICHHBII
Yron Yron
Tun rpyHTa [LimoTHOCTS, [LimoTHOCTS,
BHYTPEHHETO 3 BHYTPEHHETO 3
R /M R T/M
TpEeHMUs, TpEeHMUs,
Pa3npoOieHHas ckaia 40 2 35 1,1
['paBwii, mecok 35 1,9 30 1,1
[Tecok/rpaBuit 30 ) 25 L1
Wn/rnuna
Wn/rnuna 25 1,9 15 1
Opranunueckuil nepersoin
15 1,8 - -
['muna/necok

Tabnuna 6.2 CpenHee 3HauYeHHE MOAYJIS TACCUBHOI'O COMPOTHUBIICHHUS 3aChIITHOIO MaTepuaa.

Twum 3achITHOTO MaTrepuraia

Moy naccuBHOTO conpoTubiienus, Mlla

He yrpam-
OOBaHHEBIE
IIOYBBEI

Cnabo
yTpamoo-
BaHHBIE T10Y-
BbI, MCHEE

85%

Cpenne
yTpambo-
BaHHbIC MTOY-
BBI, 85 —
95%

CuiibHO
yTpam0o-
BaHHBIE [10Y-
BEI, O0JIce
95%

MeJ1K03epHUCTBIE ITOYBbI C KUJIKOCTHBIM
aumMutoM meHee 50%

[TouBbI cO cpeaHel — BLICOKO#M MIACTHY-
HOCTBIO

TpeOyeTcs mpoBeIeHUE CTIEIUATBHBIX 3aMEPOB

MeJik03epHHUCTBIE TIOYBHI C KHUJIKOCTHBIM
mumMuToM MeHee 50%

[TouBsI cO cpeaHell MIACTUYHOCTHIO — He 0.4 1.4 3 7
IJIACTHYHBIE

C menee 25% KpymHO3EPHUCTHIX YaCTHI]

MeJik03epHHUCTBIE TIOYBHI C KUJIKOCTHBIM

muMuToM MeHee 50% 0,7 3 7 14

ITouBkI €O cpeaHel MIACTUYHOCTHIO — He
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IUIACTHYHBIE
C 60s1ee 25% KpYyIMHO3EPHUCTHIX YACTHUIL

KpynHo3zepHucTble 04YBbI ¢ HAIUYUEM
MEJIKMX YaCTHUL, IIPOLEHTHOE COAEPIKAHUE 0,7 3 7 14
KOTOpBIX OoJibie 12%

KpynHo3epHucTbI€ TOYBBI C MAJIBIM CO-
Jep>KaHUEeM HIIA BOOOIIe 0€3 MEeITKIX 4a-

1,4 7 14 20
CTHII, IPOLIEHTHOE CO/IEP’KaHNE KOTOPBIX
He npeBbimaet 12%
Pa3zapobsaennas ckana 7 20 20 20

6.1.2 3emnanvie pabomul

[lepen mpoBeneHnemM paboT HEOOXOIMMO MMPOAHATMZUPOBAThH YCIOBUS OKPYKAIOIIEH Cpelibl, a
TaKXe MOJyYUTh COTJIaCUe COOTBETCTBYIOIIMX KOMMYHAJIbHBIX MPEIIPUATHH.

B cootBercTBHY € IPOEKTOM ONpeeNsIeTcs MapipyT U Npopuiib TpyOOIpoBoa.

3eMiisiHbIe paOOoTHI 10 MJIAHUPOBKE TPACCHI, pa3paboTKe, 3aChIlIKEe U NMPUEMKe TpaHIIeH mpu
CTPOUTENICTBE TPYOONPOBOIOB CIIEAYET MPOU3BOIUTH B COOTBETCTBUU C TPEOOBaHUSIMU JEHCTBY-
IOLIMX HOPMATUBHBIX JOKYMEHTOB.

[lepen pa3paboTkoii TpaHileu clieAyeT NPOU3BECTH Pa3OUBKY €€ OCH.

Packonka 0OBIYHO MPOU3BOAUTCS C MOMOUIBIO HKCKABATOPA C YYETOM THUIIA ITPYHTA, AUAMET-
pa Oyaymiero TpyoorpoBoaa U TIyOUHBI 3alI0KeHHS. Jlop0KHOE TOKPHITHE TMOJHUMACTCS MyTeM
€ro pa3pe3aHus 1o KpasiM TPAHIICH.

[Ipn pa3paboTke TpaHileu cleqyeT yIeIUThb BHUMaHHME CTaOWJIM3allUM €€ CTEHOK, JH0O0
YKPEIUIEHUIO UX TPaMOOBKOM, pa3MELIEHUIO BHIOMPAEMOro TpyHTa TakK, 4YTOObl OCTaBUTh HE MEHEE
0,4 M paccTosiHME MEXly TPYOOIIPOBOJIOM U CTEHKOW TpaHIIEH, OUUCTKE KPaeB TPaHIIEH OT KOMb-
€B JIJIs IPEIOTBpAllleHHs UX OoOBasa.

I'my6una 3a5105xeHUs TpyOONpOBOa T0JIKHA 00ECIIEUUTh 3alUTY OT 3aMmep3anus. Hopmaib-
HOM ri1yOMHOM 3a105keHUs1 OOBIYHO CUMTaeTCs ri1yOnHa, 00ecneunBarolas pacCToOsIHUE OT BEpXHEH
TOYKHU NPOo(UIIs TPyOBI 10 MOBEPXHOCTH B 1 M.

Jli 3a1uThl OT 00BaJIOB Kpasi TpPaHIIEH JU00 CKAIIUBAIOTCS, TUO0 YKPEIUISIOTCS.

Haubosnee pacnipocTpaHeHHbIE CIIOCOOBI YKPEIUICHHUS: YCTAHOBKA JIEPEBSIHHBIX MaHesen (0T-
JeNTbHBIX WM COOPHBIX ), PS/IOB IEPEBSIHHBIX MITH METAIUTHYECKUX IIITYHTOB.

[Ipu 5TOM maHenu NOJHKHBI BBIAEPXKATh JABJICHUE T'PYHTA, KOTOPOE MOXHO PACCUUTATh IO

dbopmyme:
q= O,75xnyxtg2(%— %), e

Y — MIIOTHOCTh TPYHTA, KI/M>;
¢ - YroJI BHyTPEHHET0 TPEHUS MOYBBI, pal.;
q — HarpysKa, Kr/m>;
H — rny6una, m.
ITpu BbIOOpE 3aIIUTHI OT OOBAJIOB METOJIOM CKOCA KpaeB, Kpasi JOJDKHbI CKallIMBAaThCs Ha
yroJl, onpeieNIieMblii BHYTPEHHUM TPEHHUEM I'pyHTa (cM. puc.6.1).
q (xr/n®)

o J 259
4 000 //:p .
////‘P=30
3 000 4 .
474 @ =35
A -
2 000 | 7 | o4
LA
1 000 P
/A
@ T - % 5 7 @ ¥ Hm)

Pucynok 6.1 VYrona oTkoca.
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JIHO TpaHIIen TOHKHO OBITh BBIPOBHEHO U Y/aJI€HBI BCE BBICTYIIBI.

[Ipu Hanuuuum BoAbI pa3pabOTKy TPAHILUEH CIIEIYET IPOU3BOJAUTH, HAUMHAS OT O0Jiee HU3KUX
Y4YacTKOB K 00Jiee BBICOKUM.

Ecnu TpaHiies mpoxXoguT 4yepe3 YYacTKH, HaXOJALIUECS HHM)KE YPOBHSA I'DYHTOBBIX BOJ, TO
BOJly HEOOXOIMMO YAAJIUTh M3 TPAHIIEU IyTeM €€ BbIKauWBaHUs, JUOO HANPSIMYIO U3 TPaHIICH,
1100 U3 OTCTOWHUKA, CO3/]aBAEMOT0 PSAIOM.

Ecnu n3HavanabHbBIN TPYHT MENKO pa3po0sieH U SBISETCS OTHOCUTEIbHO TOMOTE€HHbBIM, TPY-
OBl MOT'YT YKJIaJAbIBAaTbCA HAa JHO TPaHIICH. Ecmm AHO TpaHIICHU HEIIPUTOJHO AJId HEIMOCPCACTBCH-
HOW YyKJIaJK1 TpyO, TO HEOOXOJMMO HACHINAaTh OCHOBAHUE M3 MEJIKOTO I'PaBUs MJIM MeCKa TOJIIH-
Hol He MeHee 10 cm.

[IpusMKM 1751 MOHTaXa U 3aJ€JIKU CTHIKOBBIX CoeTUHEeHU TpyO nuamerpom 10 300 mm cre-
IyeT OTpbIBaTh NEpe]] YKIAJIKON KaKaoi TpyObl Ha MecTo. PaccrosiHue mexny npusMKamu ycra-
HaBJIMBAETCS B 3aBUCUMOCTH OT JUIMHBI yKJIaJbIBaeMbIX TpyO. [Ipusmku s Tpy6 nuamerpom 60-
nee 300 MM Jomyckaercs OTpeIBaTh 3a 1-2 JHS 0 YKJIaAKU TpyO B TpaHILEIO, C y4eTOM (pakThue-
CKOMW JJTMHBI TPYO U PACCTOSIHUS MEX/Y CTHIKAMH.

['pyHT, BBIHYTBIN U3 TpaHLIEH, CIEAYyEeT YKJIAIblBaTh B OTBAJI C OJHOM (JIEBOHM MO Halpasiie-
HUIO pabOT) CTOPOHBI TPaHILIEH Ha paccTossHue He Oumxke 0,5 M OT Kpasi, OCTaBIIsIs APYT'YIO0 CTOPOHY
CBOOOIHOM /J1s1 IEPEIBUKEHHS U TPOU3BOJICTBA MPOYUX padoT.

Jlnist mpetoTBpallieHus pa3pyLIeHUs] BHYTPEHHETO IEMEHTHO-IIECUaHOT 0 MOKPBITHS U 00pa3o-
BaHUs BMSTHH Ha TpyOax, UX 3aXBaT IPU ONYCKaHUH B TPaHILEIO HEOOXOAMMO OCYUIECTBIIAThH MPU-
CIOCOOJIEHUSIMH, 00ECIIeUNBAIOIIMMU COXPAaHHOCTh TPYO B MECTax 3axBaTa M MCKIIOYAIOIIUMH UX
YIaphL IpyTr O Ipyra U O TBEpPIbIE IIPEIMETEHL.

VYIUIOTHEHUE TPU CTHIKOBKE TPYO OCYIIECTBIISIETCS ¢ MOMOIIBIO YINIOTHUTEIBHOTO PE3UHOBO-
ro KOJIBLIA 32 CUET PaJuaIbHOTO CXKAaTHS €r0 B KOJIBIIEBOM Ma3e pacTpyoa.

6.1.3  Moumasc mpy6onpogooos c coedunenuem TYTON, RJ, RJS. MoHTax TpyO mpous-
BOJUTCS B cieayromeM nopsake (puc. 6.5, puc. 6.6).

Hapy>xHast HOBEpXHOCTH IJ1aIKOr0 KOHIIA TPYObl OUMIIIAETCS OT HOCTOPOHHUX MPEIMETOB U 3a-
IPA3HEHUH ¢ IOMOIIbIO IETKU U mmmarens (puc. 6.2).

=
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ﬁ o)
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HIeTKa LII1AaTeNhb CKpeOoK LIYIT
Pucynox 6.2 KommuiekT miist MoHTaxa Tpyo.

Jlns onpeneneHus rpaHUI] MOHTaXa IJ1aJIKOr0 KOHIIa TpyObl B pacTpy0, Ha TpyObl MOJ CO-
enunenre TYTON HaHocuTCs crienuanbHas MeTka (puc. 6.3) o pa3mepaM, ykKa3aHHBIM B TaOiuie
6.3. Ha tpy6s1 mox coequnenue RJ u RIS cnenmanbHas MmeTka He HAHOCHUTCSI.
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T naokuii koney mpyowi Memkxa
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Pucynok 6.3 Mertka.
Tabmuna 6.3 OCHOBHBIE pa3MepBbl.

DN, mMm 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
800 145 158 30 100 10
900 160 173 30 100 10

1000 170 183 30 100 10

HapyxHyr0 moBepXHOCTh TTIQJAKOTO KOHIAa TPYOB! (0COOEHHO (hacKy) A0 CHEeIHaTbHON METKU
MMOKPBIBAIOT CMA3KOM, IMTOCTABIIIEMOM MPEANPUITHEM-U3TrOTOBUTEIeM TpyO. CMa3Ka IMOCTaBIsIeTCS B
JI0OCTaTOYHOM 00bEeMe, U B cllydae HEOOXOJUMOCTH MOKET ObITh IOMOJHUTENLHO 3aKa3aHa B TI000M
KOJINYECTBE.

BHyTpeHHAS MOBEpXHOCTh pacTpyda TpyObl (0COOEHHO Ma3 Ui YIJIOTHUTEIHHOTO KOJIbIIA)
OYMIIAETCS OT MOCTOPOHHMX MPEAMETOB M 3aTrPsS3HEHUN C TTOMOIIBIO METKH U CKpedka (puc. 6.2).

B xonbueBoit ma3 pactpy6a BKIaABIBAIOT YIUIOTHUTEIHHOE KOJBIIO C MPOBEPKON MPaBUIBLHO-
CTH pa3MelnieHus ero rpedus (puc. 6.4).
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Pucynok 6.4 Cxema yKJIaJIKi YIIJIOTHUTEJIBHOTO KOJIbIIA.

BHyTpeHHSS TOBEPXHOCTh YIJIOTHUTEIBLHOTO KOJIblla MOKpbIBaeTcs cma3koi. Crenyer usoe-
raTb CTEKaHUS CMa3KU M0 HapYKHYIO IOBEPXHOCTh YIUIOTHUTEIBHOIO KOJIbLA.

Moutupyemas TpyOa 1ojaercsi K paHee yJI0K€HHOU TpyOe, LIEHTpUpYeTCcsl 0 KOHYCHOU TOo-
BEPXHOCTH YIUIOTHUTEIBHOTO KOJIbIA M C MOMOIIbI0 MOHTa)XHOT'O NMPHUCHOCOOIEHUS WM JIOMHUKA
(npu manoMm auamerpe TpyO) BBOIUTCS B pacTpyd A0 crneuuaibHOM MeTKH. CXeMbl MOHTa)KHBIX
HPUCTIOCOOICHUHN ISl COETUHEHUS TpYO NPUBEACHBI HA PUCYHKE 6.7.

[Ipu cHSITUM yCUIIUS MOHTaXXHOT'O NMPUCIIOCOOIECHNUS IIaJJKUi KOHEl] CMOHTUPOBaHHOM TPYObI
JIOJDKEH BOMTH B pacTpyO Ha PacCTOSHHE HE MEHEe BEIMUMHBI «X» U He 0oJiee BETMUUHBI «y», yKa-
3aHHBIX B Tabmuie 6.3. Pacctosinue OT TOpIia pactpyoda 10 TOpIia pe3HHOBOTO KOJIbIIA JOKHO OBITh
OJIMHAKOBBIM IO BCceMy mepuMerpy. [IpaBMIIBHOCTH yCTAaHOBKHM YIUIOTHUTEJIBHOTO PE3MHOBOIO
KoJIblla B pacTpyO mpoBepsieTcsl cnenuaibHbiM HiynoMm (puc. 6.2). HepaBHOMepHOe paccTosiHue
CBHJICTENILCTBYET O BBITAJKMBAHUU KOJIbIIA U3 Ma3a pacTpyba, U MOHTaX ClielyeT NOBTOPHUTH, TaK
KaK 3TOT CTBIK TP I'MJIPOUCTIBITAHUU J]ACT TEUb.

ITpu MmoHTaxe Tpy0 noj coenuHenue RJ, mocie nx CTHIKOBKM HEOOXOIUMO:

- BCTaBUTb [IPaBbIi CTONOP B BBIEMKY pacTpy0a U MpOJIBUHYTH €ro BIPaBO /10 YIOpPa;

- BCTaBUTb JIEBBIH CTONOP B BBIEMKY pacTpyOa 1 MPOABUHYTH €T0 BJIEBO JI0 yIIOpPa;

- TI0CJIE €r0 YCTAHOBKU BOTHYThH CTOIOPHYIO MPOBOJIOKY BHYTPb BHIEMKH pacTpyoa.

Jlns obnerdeHusi yCTAaHOBKM CTOINOPOB JIONMYCKAETCsl MPOM3BOIUTh UX MOHTaX 0€3 CHATHS
YCUJIUSI MOHTQ)KHOTO MPUCIIOCOOJIEHUSI.

VioxxeHHbIH TpyOONpoBoJ ¢ coeauHeHHEeM RJ MMeeT BO3MOXKHOCTb OCEBOI'O YIJIMHEHUS B
KaX/IOM CTBIKE 3a CYET TEXHOJIOTHYECKOI0 3a30pa MEXK/y HaIlJIaBJICHHBIM BAJIMKOM U IPUIMBOM B
pacTpyOHOI 4acTH TpyOBl.

[Ipu TpeboBannM aOGCOTIOTHO MCKIIOUUTH YUIMHEHHE HEOOXOIMMO pacTSATHBATh TPYOOMpo-
BOJI IIPU MIPOKJIAJIKE 110 Y4aCTKaM C IIOMOIIBI0 KAaHATHOU THATH.

Coenunenune TYTON Coenunenune RJ

1. OuucTka riajgKoro KOHIA 1. Ouuctka ¥ cMa3Ka HapyKHOH MOBEPXHOCTH IMIajl-
KOT'0 KOHIIa TPYOBI
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2.HaHecenue crieiMaibHOM METKU Ha IJIaIKOM KOHIIE
TPyOBI

2.0uuncTKa pacTpyda

3. Cma3ka HapyKHOU MOBEPXHOCTH TTIAJKOTO KOHIIA
TpyOBI

4. Ouuncrka pacTpyda

4. CMa3ka BHyTpeHHEN TOBEPXHOCTH YINIOTHUTEIb-
HOT'O KOJIbLIA

5. YcTaHoBKa yIJIOTHUTEIBHOTO KOJIbIIA B pacTpyo

5. CTpIKOBKa TPYO M YCTaHOBKa IPaBOro CTOIOPA

6. CMa3ka BHyTpEHHEHN MOBEPXHOCTH YIJIOTHUTEIb-
HOI'O KOJIbLIa

6. YcTaHoBKa JIEBOTO CTOIOpa ¢ ukcaruen cro-
MTOPHOM MPOBOJIOKU

7. CTBIKOBKa TPYO

7. CMOHTUPOBAHHOE COCTUHEHUE

Pucynok 6.5

MomnTax 1py6 ¢ coenunenneM TYTON u RJ.
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1. OuncTKa M cMa3Ka IIaJKoro KOHIa TpyObl

2. Ouuctka pactpyoa

3. YcraHOBKaA yIIIOT- 4. CMa3ka BHyTpeHHEN
HUTEJIHHOTO KOJIbIIA B MMOBEPXHOCTH YIUIOTHH-
pactpy0 TEJILHOT'O KOJIbLIA

5. CtpIkOBKa TPYO 1
YCTaHOBKA CTOIOPOB

6. ®ukcanus CTOIOPOB Me-
TaJJIMYECKOMN JICHTOMU

Pucynok 6.6 ~ MonTax Tpy0 ¢ coenuHenuem RJS.

IIpu moHTaxe Tpyd ¢ coenuHenueMm RJS (cMm. pucyHok 6.6) mocie CTHIKOBKM HEOOXOIMMO
BCTaBUTh CTOINOPHBIE 3JIEMEHTHI B Ma3 Ha pacTpyde W pacHpelesuTb WX PaBHOMEPHO IO Bcel
OKPYKHOCTH TJaJKOro KOHLA TPYObl. [l MCKIIOYEHUS caMONpPOM3BOJIBHOIO MEPEMELICHUsI CTO-
HOPHBIX 3JIEMEHTOB B pacTpyOe CTAHYTb U 3a(pUKCUpPOBATh UX TMOKOMN JIEHTOM.

VYoxeHHbIH TpyOonpoBoa ¢ coeanHeHHeM RJS mmeer BO3MOXKHOCTb OCEBOTO YIUIMHEHHS B
KaJIOM CTBIKE 3@ CUET TEXHOJIOTMYECKOI0 3a30pa MEKAY CTOIOPHBIM KOJIBLIOM U TOPLIOM pacTpyo-

HOH 4acTH TPyOBbI.

[Ipu TpeboBannM aOCOTIOTHO MCKIIOUUTH YUIMHEHHE HEOOXOIMMO pacTSATHBATh TPYOOMpo-
BOJI IIPY IIPOKJIAJKE MO YYacTKaM C MOMOIIbIO KaHATHOM TSTH.

6.1.4  Obopyoosanue ona yknaoku mpyo

a) IpH MMOMOIIM JIOMa U JIEPEBSIHHOTO Opyca
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RUNTKUATAA IMITAHTA

B) IIpY IOMOMUIH METIN U TPOCOBOM TATH

r

v
21 /, /

2 3aMKOBBI€ IUTAHIH/ 4

1) TIPH TTOMOIIIX JIBYX 3aMKOBBIX IITAHT (MOHTXHO-IEMOHTaKHOE MTPHUCIIOCOOIICHNE)

Pucynok 6.7  Tumsl npucnocobaeHui A7 MOHTaXKa U JIeMOHTaxa Tpyo.

YrnoxeHHble TPYOBI, P HEOOXOTUMOCTH, MOKHO Pa3beAUHUTH. TPyObl BBHITATUBAIOT C TO-
MOIIIBIO PEEYHOT0 JIOMKPATa U COCTaBHOM 000WMEI. J{71s pa3benuHeHus: Tpyo ¢ coequHeHneM «RJI»,
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«RJS» HEOOX0IMMO NpeABAPUTENBHO YAAIUTH CTONOPA (CTOMOPHBIE ANIEMEHTHI). B ciydae mosTop-
HOT'O COETMHEHMSI TPYO CIIeyeT NCIOIb30BaTh HOBOE YIJIOTHUTEIBHOE KOJIBIIO.

IIpu ykopaunBaHuM TpyO Ha CTpOMIUIONIAKE HEOOXOAMMO HA TJIaJKOM KOHILE BBITOJHUTD
dacky 5%30°.

MoHTax TpyOOoIpoBoJia ClieyeT NMPOU3BOJUTh METOJOM IOCIEOBATEIFHOIO HapalllMBaHHs
U3 OJIMHOYHBIX TPYO HEMOCPEICTBEHHO B IPOEKTHOM IOJIOKEHUH TpyOOonpoBoja (Ha JHE TpaH-
IICH).

6.1.5  Boccmanosnenue HannagnenHo20 6aiuKa

IIpu ncnonb30BaHUM Ui MOHTaXka TpyOorpoBojaa TpyO HEMepHOH AMUHBI (MeHee 6 M), ux
IJIaJIKue KOHIbI HEOOX0AMMO MPEIBAPUTEIBHO OTpe3aTh 10 TpeOyeMoil JInHbBl 1 00paboTaTh pyd-
HOM 1 oBanbHON MaMHOM (cM. 1. 7.1).

B cBs13u ¢ He0OXOMMOCTBIO HAJIMYUS HA TJIaJKOM KOHIle TpyOs! Juist coequnennid RJ u RJS
HAIJIaBJIEHHOTO BaJMKa HIJKE MPHUBECHBI J1BA CII0C00a €ro BOCCTAHOBIICHHS:

- HaIUIaBJICHHE HOBOT'O BaJIMKa;

- UCTIOJIb30BaHME CIELHUAIBHOTO MPUCIOCOOJIEHHST BMECTO HAIIaBIEHHOTO BalMKa — CTSXK-
HBIX KoJerl (cM. puc. 6.10a).

Jna nannasnenus eéanuka Bam nompebyemcs:

- DJIEKTPUYECKUIM CBApOUYHBIN anmapaT MOCTOSHHOIO TOKA, JAOIIero Kak MUHUMYM 160 A.

- 3JIEKTPUUECKYIO IITH(POBAIBHYIO MAIIUHKY.

- CBapOYHBIC YIEKTPOJIBI HA )KEJIC30HUKEIEBOM OCHOBE.

- MEJHOE HaIPaBJIAIoIIee KOJbIO (CM. pUc. 6.8) A1 NO3UIUOHUPOBAHUS 111BA, KOTOPOE UMe-
€T XapaKTepUCTUKH, yKa3aHHbIE B Ta0uuue 6.4.

i 20
— 8y
d It 15 10 Jlankn
e ) d1 x [ Gont
r=10
e
S b <

Pucynok 6.8 MenHoe HanpaBsisolee KOJbLO.

Tabmuna 6.4 OCHOBHBIE pa3Mepbl MEJHOTO KOJIbLIA.
MenHoe HanpasJsoniee KOIbIo
Konbuo Jlanku nepskarens bomrsl
DN D e b C g 1 d dl [ Macca,
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 8 40 12,5 9 8 80/50 0,790
150 168 5 25 0,890
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200 220 5 25 1,100
250 271 5 35 1,700
300 323 5 35 1,900
350 375 5 35 2,200
400 426 5 35 2,600
500 528 5 35 3,200
600 6l 5 50 8 40 12,5 9 8 80/50 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

TexHoa0rMs HAaHECEHMS HAIUIABJIEHHOT0 BAJIMKA HA TPVOY (cM. puc. 6.9):

- OTMeTuTh MECTO HAaHECEHMs HAIIABJICHHOIO BAJMKA HA TJIaJKOM KOHIIE TMPH MOMOIIH
MeaHOro Koubia. Caenars KOJbIEBYIO OTMETKY.

- TmarenbHO 3a4MCTHTH YYacTOK JJISl HAIJIABKHM BaJlMKa, IMMPHHOW 25 MM. 3a4yncTKa HE
JIOJDKHA TIOBJIAATH Ha TOJIIUHY TPYOBI.

- YCTaHOBHTH W 3aKaTh MEJHOE KOJIBIIO HEIMOCPEICTBEHHO 32 MECTOM OY/AYILEro HarliaB-
JICHHOTO BaJIMKa, IPH 3TOM HEOOXOIMMO 0OpaTUTh BHUMAHHE HAa pa3Mep HAIIABJICHHOTO BalMKa,
CBAapHOTO IIBA U €0 PACMOJI0KEHHUE Ha TIIaJIKOM KOHIle TpyOb! (Tabmuirsl 2.4, 2.7). Ilocne Toro, kak
KOJIBIIO OBLTO BBICTABJIEHO U 3a)KaTO, HEOOXOMMO €ro ciierka 00CTydaTh MOJOTKOM JUIS TUIOTHOTO
npusieraHus K Tpyoe.

- CBapHOIi 0B HAHOCHUTCS MO0 MEAHOMY KOJIBILY C IEJIbIO MOJYYEHHs BBICTYIIA, BEPTUKAIIb-
HOTO 110 OTHOIICHUIO K TpyOe. HariaBneHHBIH BaJMK HAHOCUTCS 3a OAMH TPOXOJ MOKPBITHIMU
aneKkTpoaaMu J3-4 M.

- Paboratp xenarenbHO MEXIY OTMETKaMu A u B, npuaepkuBasch 3Toro pabovero y4acrt-
Ka ITyTe€M BPAIICHUS TPYOBI.

- Tlocne cBapku 3a4MCTUTh HATUIABJICHHBIA BAIMK OT IIUIAKa U MPOM3BECTH BOCCTAHOBJICHHE
BHEIITHETO 3aI[UTHOTO TTOKPHITHSI.

YcraHoBka megHoro

3auncTKa NOBEPXHOCTH XoMmyTa rno Mecry

1 Tpy6el noa ceapky 2
HaHeceHWe cBapHOro LIBa 5
MOKPBITLIMY 3NEKTPOAAMMU Ha Hanpagnexue
rRaaKAn koHew Tpy6l / \ «SBapku

Ceapky menatensHo
BbIMOMHATE MEXAY
oTmeTkamu A u B.
MNpuoepxuBance aToro
pafiouero yyacTka
nyTem BpaLleHns TpyGbl

PI/ICYHOK 6.9 TexHolorvs HaHECEHHMS HaIIaBIICHHOT'O BaJIMKa.
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[Tpy HEBO3MOXKHOCTH HAIJIABJICHUSI BAJIUKA B MOJIEBBIX YCIOBUSX, IPUMEHSIOT CTSKHBIC
KoJbla moa coeauHenue RJ (em. puc. 6.10).

Banuk, nartaBnennsiii  Pe3 B mosieBbIX
B 3aBOJICKHX YCIIOBHUSIX YCIIOBHUSIX

-
® ©

a)

0) CTsDKHOE KOJIBIO Ha Taf-
KOM KOHIIE 0e3 BaJnuKa

He paspesannas tpy0a

Hamnpasnenue npokiaaku C, BATON
e
®
CTsKHOE KOJIBIIO
Pactpy6Ho-3amMKoBOC H PactpyOHO-3aMKOBOE

Ha IJIaJKOM KOH-
e 0e3 Bajuka

COEJJMHEHHUE C BAJTMKOM COEIMHEHHE C BATUKOM

Pucynok 6.10 a) CnenuanbHoe Npucnoco0ieHNe — CTSDKHBIE KOJIbLA, 3aMEHSI0IIee HalljlaB-
JICHHBIH BaJMK. 0) Y CTaHOBKA CTSXKHOTO KOJIbIA TPU MOHTaXe (PAaCOHHBIX YacTeH.

OcHOBHBIE pa3Mepbl U Macca CTSHDKHOTO KOJIblia yKa3aHbl B Tabauie 6.5 u Ha pucyHke 6.11.

[Tprémbl yCTaHOBKHU CTSKHBIX KOJIEII:

YcTaHOBKa CTSYKHOTO KOJIbIIA Ha TIa/IKUNA KOHell 6e3 HaIlIaBJICHHOr0 BaJuKa

1) ycTaHOBUTH TO OTAEJILHOCTH JBE MOJIOBUHKU CTSYKHOTO KOJIblIa BHYTPh pacTpyOa, coenu-
HUTb UX OOJTaMU M raiikamu, CUJIbHO He 3aTSruBasi 00JTOBOTO COEIMHEHMUS.

2) Ha IJ1aJIKOM KOHIIE OTMETUTH INTyOMHY, HAa KOTOPYIO OYyAET BCTaBIATHCS IJIaJKUI KOHEL B
pactpy6 (rmy6una pactpyda MUHYC 5-7 MM).

3) OYUCTHUTH INTAJIKUM KOHEl, 0cOOEeHHO (hacKy, 1 HAHECTH CMa3Ky. 3aJIBUHYTh IJIaJIKHI KO-
Hell BHYTpb pacTpy0Oa J10 yrnopa, METKy OCTaHOBUTb Ha yPOBHE TOpLia pacTpyoa.

4) BBITSIHYTH CTSKHOE KOJIBIIO IO HANIPABJICHHUIO K ()POHTAIBHON CTOPOHE pacTpyda 110 yrmopa
U 3aTSHYTb OOJITOBOE COeUHEHUE ¢ ycunueM He MmeHee 50 Hwm.

¥YcTaHOBKA CTSHKHOTO KOJIblla IpU MOHTaxke (hacOHHBIX yacTe (cM. puc. 6.100)

ITpu MOHTaXe CTSKHBIX KOJIel] HEOOXOUMO yOeIUThCS, UTO OHU HE UCIIOIBb3YIOTCS B MECTax
MIOBOPOTA WJIM W3MEHEHUs HallpaBJIeHUs TPyOONpoBOJa ¢ YIJIOBBIMHM (PaCOHHBIMHM YacTMHU (pac-
TpyOHbIE OTBO/BI U KOJIeHa). B naHHOM ciyyae oTpe3ku TpyO ¢ IByMs IMTaAKUMH KOHIIAMU pa3Bo-
paunBatorcs Ha 180°, TakuM 00pa3om, 4TOOBI KOHEII C HAIJIABJIEHHBIM BAJIMKOM YCTaHABIMBAJICS B
pactpy6 (aconHoit yactu. [locne moBopoTa ykiiaJpIBaeTCs He pa3pe3aHHas TpyOa U K Hel mpHco-
eAMHSIETCS OCTaBIlascs KOpoTkas TpyOa ¢ pacTpyOoMm 0e3 HaIUIaBJIEHHOTO BajlMKa Ha IJIaJIKOM
KOHLIE T0J] COEAMHEHUE CTSHKHBIM KOJIBLIOM.

Hcnonb30BaHne CTSDKHBIX KOJIEIT 3aIpellieHo B TPyOONMpPOBOAHBIX cHCTEMax BojocOpoca, Ha
MOCTOBBIX IE€pexo0/iax U KoJuleKTopax. B aTux ciydasx Bce TpyObl JOJKHBI OBITH C HAIJIAaBJICHHBIM
BaJIMKOM Ha IJIaJIKOM KOHIIE.
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Tabnuua 6.5  OcHOBHBIE pa3Mephl U Macca CTSYKHOTO KOJIbIIA.

Pa3mepsl, MM

DN di d> d; ds | Bi| Bo | B3 | B4 [Bs|Bs|B7| H | Ry

Macca, kr
Boar 'OCT 7798-70
laiika TOCT 5915-70
[ati6a T'OCT 6402-70

100 | 119*93 1152+ 11703 121 | 50 | 24 | 25 | 37 |18 |40 68 | 80 | 1,4

150 [171*93]206*°1169°3| 173 | 58 | 26 | 32 | 46 |21 |40 95 | 108 | 2,1

200 [223£%5 (260151221551 225 | 58 | 26 | 40 | 46 |21 |40 121 | 136 | 2,6

M8*70
MS.5
8,65T

DN [ D | O | D

250 |275*03131613(273*051 277 | 60 | 28 | 50 | 46 |24 |40 148 | 166 | 3,7

300 |327*05(370°15(325*931329 | 62 | 30 | 55 | 46 [24 35|10 | 175 | 193 | 4,6

B,
B, \N. B
B, 8 Ijﬁ
J Lanba o )
J {anKka 2
| 7 i e ,‘c"' -Ul‘ﬂ -6\‘
S YRR el
e | “ \_bonr Q
=12
10 B, |.B
Pucynok 6.11 CrsKHOE KOJIBIIO.

6.1.6  Haoesanue nonusmunieHo8020 pyKasa

[TokpeiTHE TPYO MOMMAITHICHOBOH TJICHKOW BBITIOIHSIETCS BO BPEMsI MOHTa)xka TpyOOIpoBO/Ia,
HEMOCPEJCTBEHHO MepeJl ero YKIaIKOM B 3eMIII0, M 3aKJIH0YaeTCs B HAI€BaHUU Ha TPYOBI MOIUITH-
JICHOBBIX PYKaBOB B BMJI€ LWJIMHJPOB, MOJOTHAHHBIX O MJIOTHOTO MPUJIETaHUsl K IOBEPXHOCTH
TpyOonpoBoa.

[TonuaTHIIEHOBOE MOKPHITHE MPUMEHSIETCS B JIONOJHEHUE K OCHOBHOMY BHEIIHEMY IOKpPBI-
TUIO TPYO (LIMHKOBOE, OUTYMHOE) B psijie ClydaeB, KOT/la OTMEYAeTCsl MOBBIILIEHHAs KOPPO3UIHOCTD
MIOYBHI WJIM B HEH MPUCYTCTBYIOT OyKJatoniye (HaBeAeHHbIE) TOKH.

PazMepbl MOMMATUIIEHOBOIO pyKaBa AJsl TPYO pas3iMYHBIX JTUAMETPOB YKa3aHbl Ha PUCYHKE
6.12 u B Tabnuue 6.6.

[TocnenoBarenbHOCTh MPOBEACHUS PAOOT MO HAHECEHUIO MOJUATUIICHOBON TJIEHKU Ha TPYOBI
IIpU NPOKJIAJIKE B TPAHIIESX, PACTIONOKEHHBIX BBIIIE YPOBHS IPYHTOBBIX BOJ U3JI0KEHA B TaOJIUIIE
6.7.

[lepen yknankoil TpyO B TpaHIIEH, PacloIOKEHHbIE HUXKE YPOBHS I'PYHTOBBIX BOJ, TpPYObI
JIOJKHBI OBITh Y)K€ MOJHOCTBIO M30JMPOBAHBI MOJUAITUICHOBBIM pykaBoM. IlocienoBarenbHOCTh
MIPOBEICHUS pabOT [0 HAHECEHUIO MOJUATUIIEHOBON TJIEHKU Ha TPYOB! IPH NMPOKIIAJKE B TPAHILESX,
PAacIoyIoKEHHBIX HU)KE YPOBHS TPYHTOBBIX BOJI, M3JI0’KEHA B Tabmuie 6.8.
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[TonuaTuneHoBbIN pyKaB

~

A
1
\ 4
L
Pucynok 6.12 [TonusTuneHOBBIN pyKaB i TPYO.
Tabnuua 6.6 Pa3Mepsl NOJIM3TUIIEHOBOTO PYKaBa.
VY cnoBHBIN TPOXOA L, v I*, My
TpyOBl, 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
" — mmMpuWHA PyKaBa B IITOCKOM (CII0KEHHOM BIBOE) COCTOSHHUH

Tabmuna 6.7 [TokpsiTHE TPYO MONMUITUICHOBOM MJICHKOH (U151 TPaHIIEH,
pacIoyI0KEHHBIX BbIIIE YPOBHS I'PYHTOBBIX BOJI)

Ne n/mm Pucynox [Topsimok mpoBeneHust paboT

OTpexbTe KyCOK IMOJIMATHICHOBOTO PyKaBa MpUMEp-
HO Ha 60 cM JuiMHHee TpPyOBl. YanuTe BCe KYCKH
[JIMHBI, TPSI3U, OKAJIMHBI U APYTUX MaTepUaloB, KO-
TOpBIE MOTJIHM CKOMUTHCS HA MOBEPXHOCTU TPYOBI B
TeUeHUe ee XxpaHeHud. HaTgaHute NOoJMATUIIEHOBBIN
pykaB Ha TpyOy, HaumHas ¢ riiagkoro konma. Cobe-
pUTE PyKaB B «TapMOIIKY» Ha TTIAIKOM KOHIIE TPYOBI.

Ha nne TpaHmeu, B MecTe IMpeANoIaraeMoro pacto-
JIO’KEHUST pacTpyOa BBHIKANBIBACTCS YIIyOJEeHHE IS
obecrieueHns oneBanusi pykaa. Omyctute TpyOy B
TPAHIIEI0 ¥ CMOHTUPYHTE €€ ¢ paHee YCTaHOBICHHOMN
TpyOOHi.

o ey
| ESt—
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[Tomectute Tpoc y pactpy6a TpyOBl M IPUIIOAHUMHTE
ee, 4To0bl 00ECIeYUTh NOCTATOYHOE IIPOCTPAHCTBO
JUISL OJICBaHUSI PyKaBa MEXKIY IMMOBEPXHOCTBIO TpaH-
nien u Tpyooil. PactaHute pykas 1mo Bcell AJTHMHE TPY-
0b1. HeoOxoammo oOpaTUTh BHUMaHHE Ha TO, YTOOBI
MEXIY TpyOOl M MOTUITHUICHOBBIM PYKaBOM HE OKa-
3aJI0Ch IPSI3U WIH APYTUX OCTOPOHHUX TPEIMETOB.

HarsHuTe Ha MECTO COeTMHEHUS TPYO MOIMITUIICHO-
BBII pyKaB OT IpeAbIAyIIeH TpyObl TpyOOIpoBoia 1
3aKpENMTE €ro Ha IVIaJIKOM YaCTH MOHTHPYEMOU Tpy-
Ob1. OOpaTuTe BHUMaHHUE: PyKaB HYKHO 3aKPEIUTh C
MOMOIIBIO CKOTYA, THYPA, IUTACTUKOBBIX CTSHKEK WIIN
TM000ro Pyroro Marepuana, KOTOPbI MOXET JIETKO
Y TIOTHO 00JIeraTh Tpyoy.

Harsaure pykaB MOHTHpyeMoW TpyObl Ha pacTpyo
npeApITyeld Tpyobl TpyOOIIpoBOAa 1 3aKPENuTe ero
mo3au pactpyoa.

YcTpanuTte nmpoBUCaHUE pyKaBa IO BCEH JTMHE TPY-
Obl. IJIs 9TOr0 M3IUIIHMHA MOJIMITUICH HEOOXOIHUMO
3aBEPHYTH CBEPXY TPYOHI.

3akpenure CKIagKy MOIUATHICHOBOIO pyKaBa B He-
CKOJIBKMX MECTax 10 JUTUHE TPYOBI (IPUMEPHO uepe3
KaXKIBII METp).

3ajenaiiTe BCe MOPBIBBI, Pa3pBIBBL U JApyrue JAe(exTs
pyKaBa C HOMOILBIO JINTIKOH JICHTBI.

OcropoxHo 3aceimbre TpyOy. st mpenoTBpaiieHus
MOBPEK/AEHHUS BO BPEMsI 3aCHIIIKK OOecreybTe J10CTa-
TOYHO CBOOOJHOIO MPOCTPAaHCTBA BHYTPH pyKaBa B
MecTe coequHeHus TpyO ofHO# ¢ mpyroit. B rpyHTe,
KOTOPBIM 3achllaeTcs TpyOa, HE JODKHO OBITH OCT-
PBIX TMPEIMETOB, KOTOPbIE MOTYT MOBPEIUTH IOJH-
STUJICHOBBIN pykaB. M30eraiiTe moBpexaeHUS pyKaBa
pu TpaMOOBaHMU IPYHTA.

Tabmwnia 6.8

[ToxpbITHE TPYO MOJUAITUICHOBOH MJIEHKOM

(Ju1s TpaHIeH, pacnoI0KEHHBIX HU)KE YPOBHSI TPYHTOBBIX BOJ).

Ne o/mt

Pucynok

[Topsinox mpoBenenust padot

OTpesxbTe KyCOK IMOJIMITHICHOBOTO PyKaBa IIpu-
MepHO Ha 60 cM [yinHHee TpyOsl. Y janure Bce Kyc-
KU TJIUHBI, TPA3H, OKAJIMHBI U JPYTUX MaTepHAaJIOB,
KOTOPBIE MOTJIH CKOITUTHCS HA TIOBEPXHOCTH TPYOBI
B TeUCHUE ee XpaHeHus. Harsaure nonustuineHo-
BBII pyKaB Ha TpyOy, HAUMHAS C TIIaJKOTO KOHIIA.
Cobepure pykaB B «rapMOIIKY» Ha IJIaJIKOM KOHIIE
TpYOBI.

Pactsnute pykaB no Bceld uinHe TPyOBI TakK, 4TOOBI
¢ 00enx CTOpOH TPyOBbI OCTABAJICS PYKaB JITHHON
nopsiaka 30 cm.
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3aBepHHUTE U3NUIIHIO MOTUITUICHOBYIO TUIEHKY

cBepxy TpyOsI (Kak yka3aHo 1.6, Tabmuip! 6.7, HO He

OYEHb IJIOTHO). PykaB Kpenurcst monepeuHsIMU

3 HaxJecTaMH JIUIKON JIEHTBI, pacloylaraloluMucs Ha
paccTogHuu okoJio 60 cM onuH ot apyroro. KoHisl

pyKaBa OCTalOTCs CBOOOIHBIMH, Y KOHIIOB TPYOBI

PYKaB KPENUTCSI KPYTOBBIM HAJIOKEHUEM JIMIIKON
JIEHTBI WIH IJIACTUKOBOI'O KI'yTa.

Onycrtute TpyOy B TpaHILEIO U COSAUHUTE €€ C ApY-
o o roif TpyOoii. 3aTeM He0OXOUMO MTOKPHITH TTOTUITH-
JICHOBOM TUIEHKOM coeuHeHne TpyO (Kak OMMCcaHo B
4 . n.1. 4, 5 tabnuuet 6.7). Haxnectsl pykasa 3akperi-
JISTIOTCSI KPYTOBBIM HAJ0KEHUEM JIUIKON JIEHTHI HITH
. S | mracTakosoro KryTa. 3aTeM HEOOXOAMMO BBITION-
HUTP JIEHCTBUS, YKa3aHHBIE B IL.11.8, 9 TaONHIIBI 6.7.

3acvinka mpy6onpo600os

3aceinika TpyOOmpoBoAOB (CcM. puc. 6.13) A0MmKHA OCYIIECTBIATHCS B JABA MpHEMa — 4aCcTHY-
Hasl 3aChIlKa JI0 MPEABAPUTEIHLHOTO UCIIBITAHUS U OKOHYATEIbHAS 3aChINKa MOCTE MpEeABAPUTEINb-
HOTO TUAPABIMYECKOro HcCHbITaHus. YacTuuHas 3ackllika TpyOONpoBOJa NPOU3BOJIUTCS IS
MPEeIOTBPAIICHUs TIepeMEeIeHNs TPYO MO BO3JCHCTBUEM JaBICHHS BO BpeMs MPEIBAPUTEIHHOTO
TUIPABIUYECKOTO HCTIHITAHUSI.

YactuuHas 3achllKa TPAHIIEH MPOU3BOIUTCS B CIAEAYIOLIEM MOPSAIKE: MPEABAPUTEIBHO MPO-
BOJMTCS MOJOMBKA TMA3yX W YaCTUYHAS 3aChIIIKA TPYO TPYHTOM, HE COJEPIKAIIETro BKIIOYCHUH pa3-
MepoM cBbIIIe Y4 Auamerpa TpyO Ha BeicoTy 0,2 M Haja BepxoM TpyOsl. Bo BpeMs 3achiliku mpous-
BOJWTCS PAaBHOMEPHOE TOCJIOWHOE YIUIOTHEHHWE TPYHTa C 00€MX CTOPOH TPYOBI O MPOEKTHOMH
TIOTHOCTH. [IpUSIMKY M CTBIK TOMKHBI OBITh OTKPBITHI:

Pucynox 6.13 [TopsinoK 3aChIKU TpaHILEH.

OxoHuaTeNnbHasl 3achlllKa TPAHLIEM MPOU3BOIAUTCA MOCJE IPEIBAPUTEIBLHOTO HCIBITAaHUS
Tpybonpooaa. [lpeaBapuTenbHO MPUCHINTAIOTCS NPUSMKH U CTBIKM C TIIATEIbHBIM YIUIOTHEHHEM
TpYyHTA.

s oOpaTHO 3achInku TpyOONpPOBOAA, KaK MPaBUIIO, UCHONb3YETCA paHee pa3pabOTaHHBIH
IPYHT, OCBOOOKIEHHBIN OT KPYIHBIX KaMHEW M BaJdyHOB. B 30Hax mepecedeHust ¢ aBTOMOOUIIbHBI-
MU U JKEJE3HBIMU JJOPOTaMH WM JIPYTUMH OOBbEKTaMH TPAHCIIOPTHOM MHPPACTPYKTYpHI, BO U30€-
’KaHUE MPOCAJKH JIOPOKHOTO MOJIOTHA 0] HATPY3KOH TPAaHCIOPTA, LIEJIECO00pa3HO IPEeSyCMaTpH-
BaTh 00OPATHYIO 3aCBINKY TPYOOIPOBOAOB IECKOM C MOCIIEAYIOIUM YINIOTHEHHEM.

6.2 Jlpyrue Buabl yKJIAJAKH TPYOOIIPOBOI0B

6.2.1  Ilosepxnocmuas yknaoka mpyo

[ToBepxHOCTHAs yKJIaaKa TPyO mpeanoaaraeT onpeaeieHue:

- CUCTEMBI TIOJJICPIKKH,

- KOMIIEHCAIIUY TeMIIePaTYPHBIX pacuIupeHuil (yIIHHEeHNS);

- YKPEIICHHSI 3JIECMEHTOB, TT0JIBEP)KEHHBIX BIIMSIHUIO OCEBOTO THAPABIMYECKOTO JIABJICHHS.
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Onopsl

- 0JIHa Ha TPYOY;

- OTIOPBI pacloIaraloTcs 3a KaxIbIM pacTpyoom (cM. puc. 6.14);

- mocTenb yaoOHo# Gopmsl (o = 120° — xoporias Mepa Mpe0CTOPOKHOCTH);
- (pUKCHUPYIOIIMHA XOMYT C PE3UHOBBIM MOKPHITHEM.

PeanHoBas
Mpoknapka

BeTtoHHas onopa

Pucynoxk 6.14  Kpemnnenue TpyOoonpoBoja K oropam.

TemmnepaTrypHoe pacimupenue (yIInHeHue).

[TpeumymectBo Tpyo YLD sBnsieTcs TO, 4TO OHM HE TPEOYIOT YCTAHOBKHM CHEIMAJIbHBIX
KOMIIEHCATOPOB.

@duKCUpPOBaHHBIE TOUKHU: KaX/IbIi XOMYT TOJDKEH OBITh JOCTAaTOYHO 3aTSHYT, YTOOBI CHOpMHU-
poBaTh (PUKCUPOBAHHYIO TOUKY (MCIOJB3YHTE XOMYThl COOTBETCTBEHHOM LIMPUHBI).

Komnencanus pacumpenuii (yaJTuHeHNs) TIOKa3aHa Ha pUCYHKe 6.15: CTBIKOBBIE COEIMHEHUS
MEX/1y OITOpaMH BBICTYIAIOT B POJIM KOMIIEHCATOPOB, MOTJIOLIas YBETUUYEHUS JUIMHBI TPYOHBI (B A0-
MYCTUMBIX IMTpeJieiax).

XomyThl
(PuKCMpOBaHHbIE TOYKK)

CoeamnHeHus
(KomneHcauust yanmHeHui)

Pucynok 6.15 Komnencarus pacmmpeHui.

YkpenneHue
JIr0601i 571eMeHT, OABEPKEHHBIN BIUSHUIO OCEBOTO TUAPABIUYECKOTO JIaBIEHUS (TIOBOPOTHI,

TPOWHUKH, IEPEXO/IbI), JOKEH OBITh CTAOUIN3UPOBAH MPU MOMOIIU YKPEMUTEIBHOTO OJI0Ka.
V3MeHeHMs HanpaBJIeHUs C TIOBOPOTaMH OOJIBIIOTO pajuyca MOTYT ObITh OCYIIECTBIICHBI IPU
MIOMOILU ITPOCTOrO U3ruda CoeMHEHMH (B ONpeiesIeHHbIX Ipefienax). B atoM ciyuae ocoboe BHU-
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MaHue CIeIyeT YACIUTh MPOMEXYTOUHBIM YKPETJICHUSM UCIONB3YEMBIX TPYO, KOMIIEHCUPYS CHUIIBI
THJIPABIMYECKOTO OCEBOTO JABJICHUS B TOUKAX U3rM0a COCTMHEHUH.

PexoMennyercss Takke BBECTH HEKOTOPBIH Kod(dUIMEeHT 6e30MacHOCTH MPH OMpeIeIeHUN
pa3MepoB omop (IPOMEKYTOUHBIX OIOP U XOMYTOB), B IESX KOMIICHCAITMH THIPABIMYSCKUAX CHJI,
BO3HUKAIOIINX H3-3a JIF000T0 cMmetieHus Tpyo (cm. puc. 6.16).

"l—h.___*.
dF
o
doe
dF s
Pucynok 6.16 IMunpaBnrueckue CUIbI, BOSHUKAIOIIUE MPU CMEILEHUH TPYO.

becmpanwetinas npoxnaoxa mpyo6onpoooos

lNopuzonrtansHo HanpasnenHoe Oypenue (['HB) — texnonorus, He TpeOyromas mpoKiIaabiBa-
HUS TpaHLIeH, u obecrieunBaroias albTePHATUBHYIO MPOKIAAKY TpyOornpoBosoB. OHa UMeeT Ipe-
MMYILECTBA Nepe]] TPAAUIIMOHHBIM METO/IOM OTKPBITON pa3pabOoTKH.

I'Hb MoeT ocymecTBIATbCA C HEOOJBLUIMMU TOBPEXKICHUSAMHU IMOBEPXHOCTH TPYyHTa, ac-
(danbTa, JOPOKHOTO MOKPHITUS U T.II., TpeOYeT MEHbIIe padoyYero NpoCTPaHCTBA, OCYIIECTBIISETCS
ropaszio ObICTpee, 4YeM TPpaJULMOHHBIA METOJI MPOKIaAKH TpyOonpoBoaoB. Hapsny ¢ onepaTtuBHO-
CTBhIO U DKOHOMUYHOCTBIO TEXHOJIOTUH OECTpaHIIEHHON NMPOKIaJIKU TPYyOOIIpOBOIOB (B TOM YHUCIIE U
I'HB) ortnMuaroTcst BHICOKMM KaueCTBOM M BO3MOXKHOCTBIO BBIMOJIHEHUS! paboT B MecTax, e Tpa-
JUIMOHHBIE METO/IbI HE MPUMEHUMBbI. HemanoBakHbIM (aKTOpOM OCTAETCSI U SKOJIOTHMYECcKas CTO-
pOHa MPUMEHEHUs OAOOHBIX TEXHOJIOTHH.

[Ipoxnaaka Tpy6ornpooaoB u3 Tpyd BUILI ¢ momomisio Texnomoruu 'HBb MoxeTr npume-
HATBCS KaK JUIsl HOBBIX, TaK M JUIs 3aMEHBI YK€ CYIECTBYIOIIUX TPYOOIIPOBOJIOB.

JlaHHast TEXHOJIOTHSI CTAHOBUTCS Bce OoJjiee U Oosiee paclpoOCTPAaHEHHOM U, BO3MOKHO, OJJTHON
U3 CaMbIX OBICTPOpACTYIIMX TEXHOJOIMH OecTpaHIIEHHON NpPOKIagKu TpyOONpOBOAOB Ha CEro-
THSIITHANA JTeHbD.

TexHoaorus NpoKIaaKu

I'Hb — TexHomnorust GecTpaHIIEHHON MPOKIAAKK TPYOOIPOBOJOB, MpPEACTABIAONIAsS COOOM
CBEpJIEHUE HEOONBIIOr0 HAMPaBISIOIEr0 OTBEPCTUSl C UCIOJIB30BAHUEM TEXHOJIOTUU CIEKEHUS U
YIIPaBJIEHUS CBEPIIOM C TIOBEPXHOCTH.

CyIHOCT, METO/a COCTOMT B HCIOJB30BaHUHU CIIELMAJIbHBIX OypOBBIX CTaHKOB (OypoB,
LITAHT), KOTOPbIE OCYLIECTBISAIOT MpeaBapUTeNIbHOE (MMIOTHOE) OypeHHe o 3apaHee pacCUUTaH-
HOM TpaeKTOpHUU C MOCIENYIOIMIMM PACUIMPEHNEM CKBAXKMHbBI U MPOTACKMBAaHUEM B 00pa30BaBLIYIO-
Cs1 TIOJIOCTh TPYOOIIPOBOIOB.

[Ipn HeoOxoauMOCTH M3MEHEHHE HanpaBiieHUs OypeHUs JOCTUTAEeTCsl C MOMOIIBIO OIpeje-
JIEHHOM KOHCTPYKLIMU OypOBOI TOJIOBKH.

Hamnpagnsitomasi CKkBakrHa pacrojaraercsi OT MOBEPXHOCTH 3eMiu 1o yriioM 8- 20° u, 10-
CTUTHYB HEOOXOJUMOH ITyOUHBI, IEPEXOJUT B TOPU30HTAIBHOE MoJIokeHHe. OOBIYHO MPUMEHSET-
Csl CBEpJIEHHE CKBAYKMH C MOCTENEHHBIM M3TMOAHUEM WM MOYTH NPSIMBIM BbIPAaBHUBAHUEM, YTOOBI
CBECTHU K HYJIIO TPEHUE U HE JIOMYyCKaTh BBIXOJA 3a Mpeelibl JOMYCTUMOro Mporuda CoeMHEeHus U
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AOIIYCTUMOI'O pagnyCa KPpUBU3HBI TPY6BI. 910 YMCHBIIACT BO3MOXKHOCTDb «IIOABCIINBAHUS TPY60—
IIpoBOAa UJIN €T0 IMMOBPCIKACHU.

Pucynok 6.17 Ilpoxmnaaka TpyOompoBoga METOIOM TOPU3OHTAIBLHO HAMPABIEHHOTO Oype-
HUSL.

[Tpoknaaka TpydonpoBoaos o texHonoruu ['HbB (cm. puc. 6.17) ocyiecTBisiercs B TpH dTa-
1) OypeHue MUIOTHOM CKBAKHHBI Ha 33JaHHOMN MPOEKTOM TPACKTOPHH;

2) moceI0BaTeIbHOE PaCIIMPEHUE CKBAXKUHBI;
3) npotaruBanue TpyoONnpoBoAa.

E\ o 4 e

Pucynok 6.18 bypeHue nuiaoTHON CKBaXKUHBI.

Bbypenue nuiaoTHOM ckBakuHbI (cM. puc. 6.18) — 0cob60 oTBETCTBEHHBIN ATanm padboT B Oec-
TpaHLIEHHOM NMPOKJIaJKe METOIOM FOPU30HTANIBHO HampasieHHoro oypenus (I'HB) cereil, oT xoto-
pOro BO MHOTOM 3aBHCHUT KOHEUYHBIN pe3ynbTar. OHO OCYLIECTBIISIETCS MPU MOMOILM [TOPOAOpa3py-
IAIOIET0 HHCTPYMEHTa — OYpOBOM T'OJIOBKH CO CKOCOM B IEpeAHEN YacTH U BCTPOEHHBIM Iepe-
JATYNKOM CUTHaJla MECTOHAXO0KJIeHUsI OYpPOBOIl TOJIOBKH.

BypoBast rosioBka coeinHeHa, MOCPEACTBOM I0JIOT0 KOpITyca, ¢ THOKOM MPUBOJHON HITAHT O,
YTO MO3BOJISIET YIPABIATH MPOIECCOM CTPOUTEILCTBA MUIOTHON CKBa)XMHBI U OOXOJUTH BBISIBIICH-
HblE TPENATCTBUA B JI0OOM HAIpaBJIECHUM B MpeJesiaX eCTECTBEHHOro M3ruda npoTsaruBaeMoil pa-
6oueil HUTH. BypoBas roysioBka MMeeT OTBEpCTUS JUIS MOJIa4M CIEelHaIbHOro OypoBOro pacTBOpa,
KOTOPBIN 3aKauMBaeTCs B CKBAXXHUHY U 00pa3zyeT CyCHEH3HUIO C pa3MelbueHHON nopoaoil. byposoii
pacTBOp yMeHbILIAET TPeHHE Ha OypOBOIl TOJIOBKE U LITaHre, IPEIOXPaHIET CKBaXXUHY OT 00BaJIOB,
OXJIXKJAET MOPOAOpa3pyIIAONINi MHCTPYMEHT, Pa3pyllacT MOPOAY U OTYHMINAET CKBAXKUHY OT €€
00JIOMKOB, BBIHOCSI X Ha MOBEPXHOCTh. KOHTPOJIb 32 MECTOM HaxOXJeHHsI OYpOBOIl IOJIOBKH OCY-
IIECTBIISIETCS C TOMOIIBIO MPUEMHOT'0 YCTPONCTBA JIOKATOpa, KOTOPBIA MPUHUMAET U 00pabaThiBaeT
CUTHAJIbl BCTPOEHHOT'0 B KOpIyCc OYpOBOIi TOJIOBKH MEepeAaTyUKa.

Ha monuTope nokatopa oroOpakaeTcs BHU3yajbHas HH(POpPMAaLUs O MECTOINOJIOKEHUH,
YKJIOHE, a3uMyTe OypoBoOii TooBKHU. Takske 3Ta nHpOpMaIus 0ToOpakaeTcsl Ha AUCIIEE oneparopa
OypoBOW YCTaHOBKHU. DTH JIaHHBIE SBJISIFOTCS ONPEACISIOIIUMU Uil KOHTPOJIS COOTBETCTBUS TPAeK-
TOPUU CTPOALIErocs TPyOOINpPOBOJAa NPOEKTHON M MUHUMHU3UPYIOT PUCK M3jIoMa pabouell HUTH.
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IIpu oTknOHEHHU OYpOBOM T'OJOBKHM OT MPOEKTHOM TPaeKTOPHM ONEpaTop OCTAHABIMBAET Bpallle-
Hue OypOBBIX ILITAaHT U YCTaHABJIMBAET CKOC OypOBOI I'OJOBKHU B HY)KHOM IOJIOKEHHH. 3aT€M OCY-
LIECTBIISIETCS 33/1aBJIMBaHUE OypOBBIX IITAHT, YCTAHABIMBAETCS CKOC OypOBOW T'OJIOBKM B HYKHOM
MOJIOKEHUHU C LIETIbI0 KOPPEKIUH TpaekTopuu OypeHusi. CTpoUTEeNbCTBO MUIOTHOM CKBAaXKUHBI 3a-
BepIIAeTCs BBIXOJIOM OYpOBOii FOJIOBKH B 33JaHHOM MMPOEKTOM TOUKE.

Pucynok 6.19 Pacmmpenue ckBaXuHBI.

Pacmmpenune ckBaxxuHbI (CM. puc. 6.19) oCcyIecTBIASIOTCS TOCIIE 3aBEPIICHUS MUIIOTHOTO 0Y-
penus. [Ipu 3Tom OypoBasi roJ0OBKa OTCOEAMHSAETCS OT OYpPOBBIX LITAHT M BMECTO HEE MPUCOETUHS-
€TCsl pUMMEpP — pacIIMpuTeNb 00paTHOro AelcTBus. [IpunoxkeHnemM TAroBoro ycuius ¢ OJJHOBpe-
MEHHBIM BpALICHUEM PHUMMEpP MPOTATMBAETCS Yepe3 CTBOP CKBAXHMHBI B HAIpaBICHUU OypOBOH
YCTaHOBKH, pacHIUpsisi MUJIOTHYIO CKBaXKHUHY J0 HEOOXOAUMOTO Ul MPOTACKUBaHUS TpyOompoBoaa
auametpa (cMm. puc. 6.20). s obecneueHust GeCIpensITCTBEHHOTO MPOTATUBaHUs TPyOONpoBoia
yepe3 paclIMpeHHYI0 CKBaXHHY €€ AUMaMeTp AoJbKeH Ha 25-30% mpeBbllaTh AuaMeTp TpyOorpo-
BOJIA.

npucrocoOieHne U NPOTATHBAHUS

Pucynok 6.20 [IporsaruBanue TpyoompoBoIa.

Ha nmpotuBomnonoxHoit oT 6ypoBOl YCTAaHOBKH CTOPOHE CKBa)KMHBI PacrojaraeTcsi roToBas
mieTs Tpyoomnposoaa. K nmepeanemy koHiy ruietu (pactpyOy mepBoil TpyObl) KpEmHUTCs MPHUCIIO-
coOyeHue s MpoTAruBaHus Tpyo (puc. 6.21) ¢ BOCIPUHUMAIOLIUM TATOBOE YCHIIME BEPTIIIOTOM U
pummMepom. Beptiror BpammaeTcs ¢ OypoBOi HUTHIO M1 PUMMEpPOM, U B TOXKE BpeMsi HE IMepeaeT
BpalareiabHOe JBIKEHUE Ha TpyOompoBona. Takum oOpa3om, OypoBasi YCTaHOBKAa 3aTSTUBAET B
CKB)XHUHY IJIETh MPOTITUBAEMOTO TPYOOIIPOBO/IA 11O TPOCKTHOM TPACKTOPHH.
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Pucynox 6.21  Ilpucnocobiienue st mpoTs- Pucynoxk 6.22  [lokpeiTHe TpyO MOAUITHIIE-
TUBaHUS TPYO. HOBBIM PYKaBOM.

Texnonoruss 'Hb yHuKkanbHa TeM, 4TO OHA MO3BOJSET M3MEHATh, NPU HEOOXOIMMOCTH,
HaIpaBJIeHUE MPOKJIAJKU, Orudasi Ha CBOEM IYTH pPa3IMYHbIE MPENATCTBUS (ACHCTBYIOLINE WU
OpOILIEHHBIE [T0/I36MHbIEe KOMMYHHUKAIIMU WIN APYTHE COOPYKEHUS).

Ecnu nousa unu 6ypoBoi pacTBOp MOTYT BbI3BaTh KOPPO3HIO TPYO, TO TpeOyeTcs ux 3aliura.
HanexHol 3amuToi B 3TOM Cilydyae sIBJISETCS IOKPBITHE TPYOOIPOBO/Ia MOJIMITHIEHOBBIM PYKaBOM
(cm. puc. 6.22).

[ToMATUIIEHOBBIN PyKaB KPEMUTCS MONEPEYHBIMU HAXJIECTAMU JIMIIKOW JIEHTBI C PACCTOSHHU-
eM Mexay coboir okosio 60 cMm. UToObI 00€30macuTh MOMMATHIICEH B MECTaX COCAWHEHWH, Ha 00a
KOHIIa COEJTMHEHUS TPYO IMJIOTHO HAMAThIBAETCS MJIACTUKOBAsI COCAMHUTEINIbHAS JICHTA.

[Ipoknagka Tpyd 0ObIYHO HAYMHAETCS OT IUIOLIA/IKH, TJI€ IPUTOTOBIEHA KOHCTPYKIIUS, HEO-
CPEICTBEHHO T'paHMYalllasi ¢ MECTOM BXOJa Ui MPOTATMBaeMbIX TpyO (cM. puc. 6.23). D10 mo3Bo-
JSieT HEMEJICHHO MOMECTUTh TPyOy B CKOJIB3KMM CMa3bIBAIOLIUI pacTBOp s OypeHus 6e3 mpo-
TACKUBAHUsI TPYOBI 110 3eMJI€, YTO MOTIJIO Obl IOBPEAUTH MOJUITUIICHOBBINA PyKaB.

BypoBoii pacTBOp

BonbmucTBo yeraHoBok I'HB paGotaer ¢ 6ypoBbiM pactBopoM. B kauecTBe OypoBoro pac-
TBOpPA MPUMEHSETCS] BOJA, paCTBOPbl OEHTOHUTA WM MOJIUMeEpoB. B OonblinHCTBE ciiydaeB Oypo-
BOM pacTBOp NpejacTaBiseT coOOW CyCIEH3MI0 U3 BOJbl U OCHTOHUTA (BHICOKOKAUECTBEHHOM TIJIH-
HBI), a TaKXKe, B CIydae HEOOXO0AMMOCTH, HaTypaIbHBIX MPUCAT0K, YIYULIIAONINX TEXHOJIOTHUECKHUE
CBOMCTBA.

PacnipocTpaHeHHbI cocTaB OEHTOHUTA, KOTOPBI MOXKHO MPUBECTH B Ka4eCTBE MpUMEpaA, Ta-

KOB!

SiO2 okomo  57%

AlLOs okono  21%

Fe> O3 okomo 5%

TiO2 okomo 1%

K20 oxomo 1%

NaxO okono 3%

CaO okono 4%

H>2O oxomo 8%

VY nenbHbIN BeC CyXoro OEHTOHUTA cocTaBiseT okoso 2,3 kr/n. 3nauenue PH 6-npouenTHoM
CYCIIEH3HUH JIEXKUT Mexay 8-9.

Hwxe nepedncieHbl NPUHIMITHAIEHO BaKHBIE (YHKIIMKA OYpOBOTO PacTBOpPa, UCIIOIB3yEMOTO
npu 'Hb:

- cMaska 00pa3yromeiicsi CKBRKUHBI JUTSI YMEHBIICHHUSI TPEHUS MEXIy OypOBOH TOJIOBKOH M
CTEHKOM CKBa)XKHHBI;
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- YKpeIUICHHE CKBaXMHBI, 0COOCHHO B PHIXJION MJIM MSTKOW MOYBE 3a CYET CO3JaHus (GUiIbTpa
C HU3KOM BOAOIIPOHUIACMOCTBIO U TTOJOKHUTCIBbHOI'O THAPaBINYCCKOro JaBJICHHUA Ha CTCHKU CKBa-
KUHBI, TPEIOTBpAIICHIE 00BAJIOB;

- MpeAoTBpallleHue 00pa30BaHMsl MJIACTOBBIX XKHUAKOCTEH (HalpuMmep, TPYHTOBBIX BOA) U MO-
MaJlaHus UX B CKBAXKUHY;

- yIaJaeHue 0TX0/10B OypeHHS;

- YBJIQXKHEHHUE PEXKYIEH TOJIOBKH BO BpeMsl OypeHus;

- OXJIQKJICHUE UHCTPYMEHTA JIJIsi CBEPJICHUS CKBAKHH.

Pucynok 6.23 Bxonnoe orBepctue mist ['Hb u nupkysiiinoHHbIN HAcOC 171t OypOBOTO
pactBopa.

s T'HB Bb160p cMecu 6ypoBOro pacTBopa M JaBiIeHUs MOAAYM B 3HAUUTEILHON CTETEeHH 3a-
BUCAT OT TuIa NOYBLI. [I0YBBI MOTYT OBITH OIpe/ieeHbl KaK KPYITHO KOMKOBaTas (IIECOK U IpaBHil)
U Meniko3eM (TJIMHA, WII/MENIKO3eM U ciaHel). B oOmieM ciydae, a1 KpylmHO KOMKOBATOM MOYBBI
HCIIOJIb3YeTCsl OEHTOHUT, a JJIsi MEJIKO3eMa — PEKOMEHIYIOTCSl TOJUMEPHI (BO3MOXKHO J100aBJIEHHBIE
K OEHTOHUTOBOM OCHOBE). B 3aBHCUMOCTH OT 0COOEHHOCTEN KOHKPETHOT'O MPOEKTa TpedyeMble Xa-
PaKTEpUCTUKH OYpOBOTO pacTBOpPA MOT'YT ObITh M3MEHEHBI 3a CUET KOPPEKTUPOBKU €r0 COCTABA.

ToYHBII KOHTPOJIb TEXHOJIOIMYECKUX MapamMeTpoB OYpOBOr0 pacTBOpa, TAKMX KakK BA3KOCTb,
HACBILLIEHHOCTh OYPOBOM MEJIOUbl0, UMEET O0JIbIIOE 3HAUEHNE Ha KaXJI0M 3Tarie paboThl.

bypoBoi1 pacTBOp IPUIOTABIMBACTCS B CIIELIMAIBHBIX CMECUTENIBHBIX ycTpoucTBax. IlocTy-
MAOLIUN U3 CKBaXUHBI OTPAOOTaHHBIA OypOBOW pacTBOP MPOXOIUT OUYUCTKY OT OypOBOW MEJIOUYH B
(UIBTPOBANIBHBIX YCTAaHOBKAX. 3aTeM B HEro Mo Mepe HeoOXOAMMOCTU Jo0aBiiseTcsi OEHTOHUT, U
pacTBOp CHOBA MCIOJIb3YETCS B Ipoliecce OypeHusi, 4To 00pa3yeT 3aMKHYThIA LIUKJI.

IIponiecc ouncTkn 6YpoBOro pacTBOpa COCTOMT, KaK MPaBHIIO, B MPOXOXKIAECHUU UM IOCIIEA0-
BaTeJIbHBIX CTYyNEHEH (UIBTPALUK U OTAENICHUS pa3IudHbIX Qpakiuil OypoBoil menoun. GunbTpo-
BaJIbHAsl YCTAaHOBKAa MOXKET COCTOSITh, HAlpUMep, U3 BUOpocuTa, oTaeiauTenei necka u uia. Hacel-
LIEHHOCTh OypOBOTO pacTBopa OypoBoOi Menoubto He aoykHa npeBbiath 30% . Toabko B 3TOM
Cllydae MOXXET OBbITb TapaHTUPOBAHO OTCYTCTBHE YpPE3MEPHOIN CeIuMEHTaluu (LIEHTPOOEKHOIO
OCAXKICHMS) IPU U3BJIEUEHUH PACTBOPA U3 CKBAYKUHBI.

[To 3aBepiieHun OypoBbIX pabOT OcTaBIIMICS OypOBOI pacTBOP MOXET ObITh MCIIOJIb30BAaH Ha
Apyrux o0beKTax TOpU30HTaIBHOrO OypeHus. B pekoMeHnyeMbIx npezaenax oTpaboTaHHbIN Oypo-
BOHM pacTBOP MOKET ObITh UCIIOJIB30BAH TAK)KE HA CEIbCKOXO3SIMCTBEHHBIX MJIOIIAASLX JUIs yIydlle-
HUS CTPYKTYpBI 1OYB (Harpumep, necyanbix). OH MOXKET U MPOCTO OTIIPABIATHCS HA CBAJIKH, Xpa-
HUJIMIIA.
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Meronab! ycranoBku st ' Hb

[Tpoxnaaka Tpy6 ¢ momoristo Texnonoruu I'Hb Bkitodaer B ce0st coxpaHeHHe B HE3aKYIIO-
PEHHOM COCTOSTHMM IIPOX0/1a CKBRKHUHBI, YepPe3 KOTOPYIO HACKOJIBKO BO3ZMOKHO OBICTPO MPOTATH-
BAIOTCS TPYOBI.

becrpanmieiinas npokiaaka TpyoonpoBooB metogoM ['HB BeimonHsIeTcs IByMsI METOIaMU:

2) Kaptpumxksslii metoa (cM. puc. 6.24).

KapTpumxHblit MeTO1 BKIIIOUAET B ce0sl TOce10BaTeIbHOE COeAMHEHNE TPYyO BO BpeMs Ipo-
KJIQJKU ¥ MPEANOYTUTENICH, KOT/1a PSIMON MJIM U30THYTHIM y4acTOK TpyOOIpOBOa OrpaHUYEHBI.
JlaHHBIN METOJ MPOKJIAAKH TPEOyeT 3HAUUTEIHHO MEHBIIIE MECTa JIJIsl MPSMBIX Y4aCTKOB TPYOO-
MIpoOBOJA, YeM cOOPOUHBII MEeTO/ (METOJT IMHEWHON KOHCTPYKIIMH).

Pucynok 6.24  KapTpumkHblil METOX YKIIaJKU TPYO.

2) Meron nuHeHHON KOHCTPYKIMH (cM. puc. 6.25).

JlanHbIit METO NpeACTaBIIAET COOOM MPOTATMBAHUE YEPE3 HAMPABIISIOUIYIO CKBAXKHUHY yiKe
coeiMHEeHHOro TpyOonposoaa. IIpu rcnonb30BaHNM JaHHOTO METOJa HEOOXOJMMO pacroaratb
JIOCTaTOYHO OO0JIBIIUM MPOCTPAHCTBOM, KOTOPOE MO3BOJIMIIO Obl CHaYalla PacIioyIoKUTh TPYOb! Haj
3emiieli (B OCHOBHOM Ha poJulepax) B HEMOCPEICTBEHHOM OJIM30CTH OT HANpaBIIAIOLIEH CKBaKUHBI.

Pucynok 6.25 Merton mMHEITHOM KOHCTPYKIIUH.
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PekoMeH1yeMble TUIbI COeIMHEHUN

s npoxutagku tpyo uz BULITD meromom 'HB HeoOxoauMo mcmnosnbp30BaTh TMOKKE COETH-
Herus RJ u RJS. O1u coennnenns obecrnednBaroT Xopoilee pacipeaeeHle 0CeBON HArpy3KH WIH
TSHYILETO YCHJIHSI BOKPYT pacTpy0a u CTBOJIa TPYObI M B COCTOSTHUM BBIICPKUBATH OOJIBIIIOE TATO-
BO€ YCHUIIME, YeM JPYyrue BUAbI coOeqUHEHUH TpyO. OHM Tak e UMEIOT CBOOOIHOE IOMYCTUMOE OT-
KJIOHCHHE COCAMHEHMSI C OJHOBPEMEHHBIM OTPAaHUYCHHEM COCTUHEHUS U OBICTPO U JIETKO COOMpa-
IOTCS 111 KaPTPHUKHOTO METO/1a YCTAaHOBKH, KOTJIa U30THYTHIN WM MPSIMOI y4acTOK TpyOOIpoBo-
Jla OTPaHUYEHBI.

Paguyc oTkioHEHUS

[TonroToBneHHas cTpouTeNibHAs MJIOLIAKA U Tpacca Uil OYpeHUs JOJIKHbBI ObITh CIIPOEKTH-
pOBaHbI Tak, 4ToObl JomycTuMoe oTkiIoHeHue Tpyd n3 BUILLI', yka3anHoe mpousBoauTeneM, MpH
MOHTaX€ TpyO HE MPEBBIIIANI0 MaKcUMalbHOTO (Tabu. 6.9).

OOBIYHO TUIOTHOE TOPU3OHTAIBHOE CBEPJICHHWE MPOXOAA CKBAXHMHBI XOPOIIO OrPAHUYMBAET
00KOBOE JBIKEHHE TPYO U COeqUHEHUH. B oTinune oT cBapHBIX TpyOONPOBOAOB 3aMKOBBIE COE/IH-
HeHus Tpy6 u3z BULUD qyis 'HB — noaswxkuel. [Ipu npaBuiabHO BIOpaHHOM pajyce u3ruda ckBa-
xuHbl Juia TpyO mu3 BUILI, Gmaromaps usrmbaromieMy MOMEHTY, NpUKJajblBaeMas TAHYIIas
Harpy3ka co3faeT MUHUMaJbHOE (MJIM BOOOIIE HE CO3JaeT) JIOMOJHUTENILHOE PACTSKEHUE ISl CTe-
HOK Tpy0 n3 BUIIT.

PexoMeHnyercs aenaTh paguyc MoBOpOTA MOCPEACTBOM HECKOIBKUX BBITATMBAHUN BJIOJIb OCH
C TeM, 4TOObI HE JIOMYCTUTh BO3MOXKHOCTHU YPE3MEPHOI0 MpOruda COEAMHEHUs! U MPEBBILICHUS
MaKCUMAaJIbHOM CHUJIbl HATSKECHHUS.

Tarosoe ycuiue

Ha ceronusimnuit nenp, yctanoBku uig ['HB criocoOHBI Mpon3BoANTh O0JIBIIOE TSATOBOE yCHU-
Jue, KOTOpoe JIOJDKEH BBIJEPKUBATh TPYOONPOBOA HpPU MPOTATMBaHUU. MakcHMalbHOE TATOBOE
ycuiIMe npuBeeHo B Tabauiie 6.9.

Tabmuma 6.9 MakcuMmanbHOE TATOBOE YCHIIHE JUISI IPOTSIKKU TPYO.

T Jonyctumsii yros | MakcumansHoe | MUHUMaJIBHO JJOMTYCTUMBIT
DN, mm HITCOCTH™ 1y ToHe st B co- | TsroBOE ycu- paguyc 3aKpyrieHus Tpy-
HeHA €AMHEHUH, ° e, kH OonpoBoja, 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 RIS 2 1200 172

700 RIS 1,5 1400 230

800 RIS 1,5 1460 230

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

3aKiro4eHue

Ycnemnpie npoknaaku Tpyo ¢ momoirsio TexHonoruu ['Hb moarBepaunmm npuemiieMoctsb
3aMKOBBIX COCJMHEHUN VISl OTUX LEJEH.
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[IpenmyriecTBa MCTOIB30BAaHUS 3aMKOBOTO coefauHeHust Tpyd u3z BULID ans ycTtaHOBKH
metonom I'HB Bkmrouarot B ce0s:

1. Beicokue TeMIibl Mpou3BOACTBA PabOT (OBICTpast, Jerkast cOOpKa KOHCTPYKIIMIA; 3HAUH-
TEJIbHOE CHU)KEHHE 00BEMOB 3€MIISIHBIX padoT).

2. BO3MOHOCTh MPOKIAAKU «KAPTPUHKHBIM» METOJOM IPU OIPAHUYEHHOM, W30THYTOM
WJTU TIPSIMOM Y4acTKe TPyOOTnpoBoa.

3. OTcyTcTBHE OCTAaTOYHOTO M3TMOAIONIET0 HAIMpPSHKEHUs] B TpyOe Mmociie MPOTATHBaHUS,
KOTOPOE MOXKET OTPHUIIATEIHFHO CKa3aThCs HAa DKCIUTYyaTallMOHHBIX Ka4eCcTBaxX TPyOOIpoBo/Ia.

4. BO3MOXHOCTb BBITIOTTHEHHS pa0OT B CIOKHBIX TUAPOTCOJIOTMUECKUX YCIOBUSIX.

5. BO3MOXXHOCTB BBHITIOJIHEHHS pa0OT 0€3 OCTAaHOBKH JIBIXKCHHS, COXPAHsIsS JTOPOKHOE TI0-
KpBITHE U JTaHTmadr.

6. TOYHOCTB BBITIOTHEHHS pa0OT.

7. CyliecTBEHHOE COKpallleHHe MPUBJIEKAEMOM sl MPOU3BOJICTBA PaObOT TEXHUKHU U pabo-
Yel CHUJIbI.

8. 3HauuTeNbHAS MPOYHOCTH MaTepuasa MpU MPOTATUBAHUU TPYO, HE CMOTpPSI HA BHEII-
HIOIO MIOCTOSIHHO JICMCTBYIOIIYIO M IEPEMEHHYIO CTATUYECKYIO HAIPY3KY.

9. Bonb1110i1 JOMyCTUMBIN yroi crubaHus coeIMHeHU Tpyo.

6.2.3  Ilpoxnaoxa mpy6 uepes myHnenu

[Tpokiagka TpyOOnpOBOAOB Yepe3 TYHHENIU BKIIIOYAET B ce0sl:

- KOHCTPYKIIHIO omop (cM. puc. 6.27);

- KOMITEHCAIUIO TEMIIepaTypHBIX paciupeHuil (yayinaenus) (cM. puc. 6.28);

- YKpPEIUIEHUE 3JIEMEHTOB, IOJIBEPKEHHBIX BIUSHUIO OCEBOTO I'MJIPABINYECKOTO JIaBICHUS.

Tpy6s! UILLI npenocTaBisitoT MpOCTOE pelIeHHEe 1aHHOTO BOIPOca, B 0COOEHHOCTH TOT /1A,
KOTI'JIa U3-3a2 CTECHEHHOCTH YCJIOBHMH 3aTPyJHEHO HCIOJIb30BaHKUE rabapuTHOr0 cOOPOYHOro 0bopy-
JIOBaHUSI.

Onopel

- OJIHa Ha TPYyOY;

- OTIOPBI PaCIIOIAraloTCs 3a KaX/IbIM pacTpyoom;

- mocTenb yao0Ho# Gopmbl (o = 120° — xopoias Mepa Mpe0CTOPOKHOCTH);

- (PUKCHUPYIOIIUHA XOMYT C PE3UHOBBIM MOKPBITHEM.

Pe3nHoBan
Mpoknaaka

Onopa

PesuHoBas DrKCHpyrOLWKMIA XOMYyT
npoknagka

Pucynok 6.27 Kpemienne TpyOornpoBoa B TyHHEE.
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L XoMyThl J
(®uKcnpoBaHHbIe TOYKM)
CoeaunHeHus

(KomneHcaums yanuHeHun)

Pucynok 6.28  KommeHcarus moJIHOTO yJTWHEHUS IPU MIPOKIIAJIKE TPYO B TyHHETIE.

JloctouncTBoM Maructpaneit u3 tpyo ULLI sBisiercs To, YTO B IPUMEHEHUH KOMIIEHCATOPOB
HET HEOOXOAUMOCTH.

@DUKCUPOBAHHBIE TOYKHU: KaX/IbIi XOMYT JIOJKEH OBITh JJOCTATOYHO 3aTSAHYT, YTOOBI C(HOpMU-
poBaTh (PUKCUPOBAHHYIO TOUKY (MCIOJB3YHTE XOMYThl COOTBETCTBYIOIIEH IIUPHUHBI).

Komnencanus pacimpenuii (yIJIMHEHHs): CTHIKOBBIE COEIMHEHNE MEX/ly OTIOPAMHU BBICTY-

MalT B POJIM KOMIIEHCATOPOB, MOTJIONIAs YBEIUUYCHUS JUIMHBI TPYOBI (B TOMYCTUMBIX TIPEIeax).
FMpumep onaps
AE 381 BHOKRU

Pucynok 6.29 VYkperuieHre 3arnopHoi apMaTypsl TpyOOIIpoBoOa.

JIr000i1 311€MEHT, MOBEPKEHHBIHM BIUSHUIO OCEBOT0 TMAPABINYECKOr0 1aBIeHUS (IIOBOPOTHI,
TPOWHUKH, 0OpaTHBIE KJIaaHbl) JOJKEH ObITh CTA0MIN3UPOBAH MPU OMOIIU YKPENUTEIbHON CHU-
CTEMBI - XOPOILIUM METOJIOM SIBJISIETCS JKECTKas MpUBapKa K (pUKcUpyomMM macTuHaMm (puc. 6.29).

W3meHeHust HallpaBiIeHUs ¢ TOBOPOTaMH OOJIBIIOTO pajryca MOT'YT ObITh OCYILIECTBICHBI TPU
MOMOIIIM MPOCTOr0 U3rubda CoeAMHEHMH (B ONpEICIEHHBIX MpeJieNnax).

B sTom cinyuyae ocoboe BHUMaHHE claeAyeT YACIUTh TPOMEKYTOUHBIM YKPEIUIEHUSIM UCIOJIb-
3yeMbIX TPYO, KOMIIEHCUPYSI CHJIbI THAPABINYECKOI0 OCEBOIO AABJICHUS B TOUKaX U3rubda coeanHe-
HHI.

PexomeHryeTcst Tak)ke BBECTH HEKOTOPBIM KO GHUIIMEHT 6€301acHOCTH, B LEJIIX KOMIIEHCA-
WU THAPABIMYECKUX CUJI, BO3HUKAIONIUX M3-3a JJIOOOT0 CMEMICHUS TPYO.



@/ 000 «JITK «CBOOOIHBIA COKOI» ctp. 124 3 140

Pexomenaarnu nmo ucnosp3oBanuto Tpyo uz BUILT (pemakius Ne3)

6.2.4  Yrknaoka mpyb — kpymoti CKioH

Vxnanka maructpaineit u3 Tpyd ULHI™ Ha kpyThIX CKIOHAX MOKET OBITh OCYIIECTBJIECHA ABYMS
cnocobamu (cm. puc. 6.30):

- IIyTEM HCII0JIb30BaHMsI OETOHHOTO 0JI0OKa B HayaJle YKPEIJIEHHOT0 y4acTKa;

- IyTeM UCIIOJIb30BaHUsI OETOHHBIX OJIOKOB JUIs KaXKA0H TPYOBI.

OceBas cuiia

3a npeieIaMu HEKOTOPOTO YIJIa, CHIIbI TPEHUSI MEXKAY TPYHTOM
U TpyOOIIPOBOJIOM CTAHOBUTCSI HEAOCTATOYHO, UTOOBI yJIEpkKaTh
Tpy6omnposoa. IlosToMy mpoionbHOE cMeleHue TpyOorpoBoa
MOJ1 IEUCTBUEM CHJIBI TSDKECTH HEOOXOAUMO MPEIOTBPATUTh
IIPY MIOMOILM YKPEMUTEILHOTO OJI0Ka WM YCUIICHHOTO COe/IU-
HEeHUs, IM00 KOMOMHAIIMEH U3 ATHX JBYX CIIOCOOOB.

[Tpo1ie roBopsi, yCTAHOBIEHO, YTO TPYOOIIPOBOA HYX/IA€TCs B
P YKPEIJIEHUH, €CIIM HAKJIOH MPEBOCXOMNT:

- 20% 11 TOBEPXHOCTHBIX TPYOOIPOBO/IOB;

- 25% nns OA3EMHBIX.

VYkpemieHue Kaxaoi TpyOsl
' : OTOT METO/ NOJIXOAUT JIIsl IOBEPXHOCTHBIX TPYOOIIPOBOJIOB.

XoMyTsl - YKpenuTenbHbli 00K Mocie KaxJ0ro pactpyoa.

- PacTpyObl HanpaBiieHbI BBEPX, TaK, YTOOBI ynHupaThbcs Ha O10-

KH.

- Mexy 3ajHel CTEeHKOH pacTpy0Oa U TaJIKuM KOHIIOM TPYObI

ocTaBJeTCs paccTosiHUE B 10 MM, B LIeJsIX KOMIIEHCALIUU TEM-

NepaTypHbIX pacuIMpeHui (YAJTUHEHNS).

Heyaeprusaemsie
COSORHEHHWA

Pucynoxk 6.30 CriocoOsI yKIaiku TpyO Ha CKIIOHAX.

6.2.5  Vknaoka mpyb no nepexooam uepez MOCmbi.

ITpu nepexone MOCTOB TPyOOIIPOBOAOM CO CTHIKOBBIMHU COEAMHEHHUSMH HEOOXOAMMO Hpeay-
CMOTPETH:

- CHCTEMbI MOJIICPHKKH;

- KOMIIEHCAIMIO TEMIIEPATYPHOTO paclIMpeHusi TpyOOpoBoa U MOCTa;

- YKpeIJIeHUEe y3JI0B, IOABEP/KEHHBIX OCEBOMY T'MJIPABIMYECKOMY JaBICHUIO;

- 3aLUTY OT 3aMep3aHMUs;

Bo3moxxHbI 1Ba crioco0a npokiIa ki TpyOoIpoBoa 4epe3 MOCT:

- TpyOOIPOBO/I, HE 3aBUCSIIUI OT COOPYKEHMUS;

- TpyOOIIPOBO/, 3aKPEIUICHHBIH Ha COOPYKEHHUH.

[Tpu yknazake TpyO mo mepexoaaM 4epe3 MOCThI TPYObI KPEIsATCsl K KOHCTPYKIIMK MOCTa XO-
myTamu. [Ipu 3TOM CTHIKOBBIE COETUHEHHs TPyO MIparOT PoJib KOMIEHCATOPOB YJUIMHEHUS, IO-
TJI0MIasi M3MEHEHUe JTHHBI TpyOs!. [lomHOe yanHeHne B 3aBUCUMOCTH OT aMIUTUTYIbI KOMIICHCH-
pyercst 1100 NP HOMOIIM MPOCTOr0 PACTPYOHOTO COEANHEHHUS, €CIIM MOCT JOCTaTOYHO KOPOTKHIl
U MUMEET OJIUH IPOJIeT, JM00 MpU MOMOIIM KOMIIEHCATOpa COOTBETCTBYIOIIETO pa3Mepa, €Ciu KOH-
I[bl MOCTA TTOJIBU)KHBI.

DneMeHTHl TPyOOIIpOBOa, OIBEPKEHHBIE OCEBOMY THIPABIMYECKOMY JaBJICHUIO (pUTHHTH,
3alopHas apMaTypa), AOJDKHBI ObITh CIELUaIbHBIM 00pa3oM yKperuieHbl. Onopbl AOJKHBI ObITH
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JI0OCTaTOYHOTO pa3Mepa i MPaBUIBHOTO BBIPABHUBAHUS TPYO, OJKHBI MPOTUBOCTOSITH OCEBOMY
rupaBiIyeckomMy nasieHuto. HeoOxonuMo Takke ydecTb BO3MOJKHOE CMEIleHHE TpyO, Mpeny-
CMOTpPEB HEKOTOPBIN KOAPGUIIMEeHT 0€30MaCHOCTH MPHU OMPEeICHUU Pa3MEPOB OIOpP.

IIpoxkyajika TpyOOIIpoBOAa HAa HE3aBUCIINX OT COOPYKEHHS omopax (cM. puc. 6.31).

Kaxxnas onmopa mpo4Ho coeMHsIeTCs ¢ TpyOONPOBOAOM U HE 3aBUCHUT OT JABHKEHHUS MocTa. B
JTAHHOM CJTy9ae MCIIOJIb3yeTCs CKOJIBKCHHUE WITH KaYeHHE TT0 POJIMKAM B 3aBHCUMOCTH OT BEJTHYHHBI
yanuHeHus. [Ipy 3TOM CHIIbI CKOJNBKEHHUS OIMOp JOJDKHBI OBITh COBMECTUMBI C YKPEHHUTEIbHBIMU
CHCTEMaMU:

- 0/IHa OTOpa Ha TPYOY;

- OTIOPBI PACIIONATAIOTCS 32 KAKIBIM PacTpyooMm;

- MIO/I/ICPKUBAIOIIIAsl TTOCTEIb;

- (puxcupyromye XoMyThbl;

- pe3UHOBas 3alllKTa.

|

; —

TpyOsI ¢ ycu1eHHBIMHA
coenuHeHusiMu (RJ, RJS

Pucynok 6.31 TpyOonpoBo, 3aKpenieHHbI HE3aBUCUMO OT COOPYKEHHUS.

Tpy0onpoBOJIBL, NPUKPEIUICHHBIE K COOPYKEHMIO (cM. puc. 6.32).
Hcnonb3yroTes Te ke MPUHIIHIIbL:

- 0JIHa OTIopa Ha Tpyoy;

- OMOPBI PacToaraTcs 3a KaKIbIM pacTpyoom;

- TMO/ICP’)KUBAFOIIIAS TTOCTEITh;

- (huxcupyronye XoMyThl;
- pe3uHOBas 3allUTa.

TpagvMLMOHHBIA KOPOTKUIA OAHONPOSETHLIA
KUPNUYHBIA MOCT

e s

TpanWUUMOHHBIA MOCT C
NOABMXHBIMUY KOHLLAMU

Pucynok 6.32 TpyOorpoBoJ, 3aKpEeTIEHHBINH HAa COOPYKEHUU.
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TpyOonpoBoa yIIMHAETCS U CKUMAETCSI HE3aBUCUMO OT MocTa. [lonHoe yninHeHne KOMIIeH-
CUpPYETCsI KOMIIEHCAaTOPOM COOTBETCTBYIOLIETO pa3Mepa Ha CBOOOIHOM KOHIIE TPYOOIIpoBOa.

Bce snemeHThl, TOIBEp)KEHHBIE 0CEBOMY THAPABINYECKOMY JaBICHUIO JOJKHBI OBITh YKPETI-
JieHbI U cTabmim3upoBaHbl. HeoOX0aMMO TakKe yYUTHIBATh HEKOTOPHIM Kod(dPuimeHT 6e30macHo-
CTH TIpU OINPEACIICHUH Pa3MEPOB ONOP, JJIsi KOMIEHCAMK BO3JEHCTBUS THIPABIUYECKUX CHJI, BO3-
HUKAIOIIETo MPU CMENICHUSIX TPYO.

6.2.6  Vknaoka mpyo 6 Koxcyx

Jlist yKIIaiki B KOXKYX UCIIOJIB3YIOTCS TpYOBI ¢ coenuHenneM RJ u RJS.

[Ipu yknaake TpyOonpoBoia BHYTpU KOXKyXxa HEOOXOAUMO:

- LIGHTPUPOBAHKE U HAIpaBJICHUE KaXKI0T0 3JIEMEHTa B IIpe/iesiaX KoxKyXa;

- HaJIe)KHOE CKPEIJICHUE 3JIEMEHTOB JUIsl IPOTACKUBAHMSI UX Yepe3 KOXKYX.

KoHCcTpyKIMs HAalIpaBIASIONIMX M LEHTPUPYIOUIMX TPYOY 3JI€MEHTOB (Cala3Ku, XOMYThI) pa3-
pabaThIBaeTCsl B 3aBUCUMOCTH OT JUaMeTpa TpyObl U pa3MepoB pacTpyoda.

[Ipu 5TOM HPOYHOCTH COETUHEHHUS HE JOJDKHA OBITh MOBPEKIECHA TATOBBIM YCHUIHEM (CM.
Tabmuiry 6.10).

Tabmuna 6.10 MakcruMasbHOE TATOBOE YCHIIHE.

DN MakcumanbHOe TArosoe ycunue, 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

Iopsaok npoknajku Tpyoornposoja (cM. puc. 6.33)

1. IIpoTsHYTH TSAHYIINN TPOC BHYTPHU KOXKYXa.

2. [TpukpenuTh HAIPaBJIAIONUE U HEHTPUPYIOLIUE XOMYTHI 38 KaXKIbIM pacTpyOoM.
3. [IpoTamuts nepByro TpyOy BHYTPb KOXKYXa.

4. IToacoeAMHUTH BTOPYIO TPYOY U 3aKPENUTh COSIUHEHHE.

5. [Iporamuth BTOPYIO TPYOY B KOXKYX.

6. Ilponomxate, moka nepasi Tpy06a He BBIMJET C APYroif CTOPOHBI KOXKYyXa.
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“Hanpaensaowme
canasku

Pucynox 6.33  Vknazaka TpyOomnmpoBoja B KOXKYX.

Ilepen noacoennHeHNEM MPOTAHYTOrO Yepe3 KOKYyX TPyOOIpoBOJa K OCTAIbHON CUCTEME OH
JIOJKEH OBITh MOABEPTHYT UCHBITAHUIO JAaBJICHUEM, aHAJOIMYHOMY HCIBITAHUSAM JJIs1 OCTaJIbHOTO
TpyOOIIpoBOJa.

6.2.7  Vknaoxka mpy6o 6 noogudicHvlx SpyHmax

[Ipu npoxnanke TpyOONpPOBOJIOB B YCIOBUSX MECTHOCTH C HEYCTOMYMBBIMU I'pYHTaMH (BO3-
MO’KHOCTh OCQ)KJCHMS, 3eMIIETPSICEHUs) UCHOIb3YytoTCss TpyOsl moj coeaunenue RJ u RIS. Ilpu
3TOM TapaHTUPYETCS HEBO3MOXKHOCTh UX PACCOECIUHEHHS M HAIEXKHOCTh B JIIOOBIX YCIOBHSX JKC-
ITyaTaluy.

MonTax Benércs 0e3 cnenuaibHbIX ONOp U OETOHHBIX YHOPOB MCKJIIOYAIOMIMX aKCHaJIbHBIE
Harpys3KHu.

6.3 I'mapaBianyeckoe ucnbITAHWE

CMOHTHPOBaHHBIN TPYOOITPOBOT MOJICKHUT MUCIIBITAHUIO HA MMPOYHOCTH M TJIOTHOCTH (TepMe-
TUYHOCTH) TUAPABINYECKUM criocoboM. [IpenenpHas AnuHA AJ UCTIBITAHUS 32 OJIMH MIPUEM TPyOo-
MPOBOJIA M3 YYT'YHHBIX TPYO MOJKHA ObITH HE Oosiee 1 kM, mpu OOJbIIEH JUIMHE — YJ4aCTKaMH HE
6ornee 1 kM. JITMHY MCTIBITATENBHBIX YYACTKOB TPYOOIPOBOAOB MPH THAPABINYECKOM HCIBITAHUU
paspemaeTcss IPUHUMATh CBBIMIEC | KM MPU yCIOBUH, YTO BEIMYUHA JOIMMYCTHUMOIO Pacxoja MmojIKa-
YEHHOU BOJIbI JOJIKHA ONpPEAENAThCS KaK JUisl yyacTka anuHoi 1 kM. Eciiu mHOe He mpenycMmartpu-
BAETCs MPOEKTHON JOKYMEHTAIIUEH.

HcnpiTanue TpyObonpoBOAOB JOMKHO IPOBOAUTHCS B 2 dTamna:

- TPeIBAPUTEIHHOE UCTIHITAHNE HA TPOYHOCTh U TEPMETUYHOCTb, BHITIOJTHSIEMOE TIOCTIE Ya-
CTHUYHOM 3aCBINKH TPYyOOTIPOBO/IA;

- OKOHYaTeIbHOE (MPUEMOYHOE) UCTIBITAHNE HA MPOYHOCTh U T€PMETHYHOCTD, BBITIOJIHSIEMOE
MOCIIe TIOJTHOM 3aChINKU TPYOOIIpoBOaa.

O0a sTamna WUCMBITAaHUS JTOJDKHBI BBITOTHATHCS /10 YCTAHOBKU THUAPAHTOB, BAaHTY30B, MPEI0-
XPaHUTENbHBIX KJIAIaHOB, BMECTO KOTOPBIX Ha BPEeMs UCIBITAHMS ClIeyeT YCTaHaBIUBaTh (praHIe-
BBIC 3arJTyIIKH.

BenuuuHbl BHYTpEHHEr0 pacueTHOro AaBieHus Pp u ucnbiTarensHoro aasnenus Py st mpo-
BEJICHUSI MIPEABAPUTEIHHOTO U IPUEMOYHOTO UCTIBITAHUN HATOPHOTO TPYOOIPOBOAA HA TIPOYHOCTH
JIOJKHBI OBITH OMPEJICTICHBI IPOEKTOM U yKa3aHbl B paboyeil ToKkyMeHTanuu. B ciydae oTcyTcTBUS
B IIPOEKTE yKa3aHHBIX BEJIMYUH, BEJIMYMHA BHYTPEHHErO pacyeTHOro JAaBiieHus Pp nmpuHumaercs
paBHOI paboueMy NaBIEHUIO B TPyOOMpPOBO/IE, a BETUYMHA UCIBITATENBHOTO AaBieHus Py = 1,5 x
P, (Ho He meHee 15 Oap).

BenuunHa UCTIBITATENBHOTO IaBIICHHUS HA TE€PMETUYHOCTh Pr A7 mpoBeIeHUs Kak IMpelBa-
PUTEIBHOTO, TaK U MPUEMOYHOTO MCTIBITAHUNA HAMTOPHOTO TPYOOIPOBOAA JOJKHA OBITH PABHOU Be-
JUYMHE BHYTPEHHETO pacyeTHoro AasieHus Pp mitoc BennunHa AP, npuHuMaemasi B COOTBETCTBUH
¢ Tabmuieit 6.11 B 3aBUCUMOCTH OT BEPXHEro Mpejesia U3MEpPEHusl JaBJIeHUs, Kilacca TOYHOCTU U
LIEHBI JIeJICHHs IKalbl MaHoMeTpa. [Ipu 3ToM BenmunHa P He 10OJKHA MPEBBIIATH BEIMYUHBI MTPH-
€MOYHOT'0 UCTIBITATEILHOTO JABJICHHS TPYOOIIPOBO/Ia HA IPOYHOCTH Py,
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Ob6opynoBaHue Ui I'MJIPABIMYECKOr0 UCIBITAHUS COCTOUT M3 OIPECCOBOYHOIO Hacoca, Ma-
HOMETPOB, MEPHOT0 0aka WM BOJOMEpaA /Il U3MEPEHUs KOJIMYECTBA MOJKaYUBAaEMON BOJbI U Be-
JIMYMHBI YTEUKH.

Ha xoH11ax ncnbIThIBAEMOI0 yyacTka TpyOOIIpoBO/ia YCTaHABIMBAKOTCS 3aTIyILKH.

Ha koHmax tpyOompoBoJia, 3aKpbITHIX 3arjiylllKaMH, K Hadajdy MCIBITAaHUS JOJDKHBI OBbITH
YCTaHOBJIEHBl BPEMEHHBIE YNOPHI JJIsi BOCHPUSITHS JaBJICHUS BOJbI Ha 3arjylIKd, BOZHUKAIOIIETO
IIpU NOJJbEeME JIaBJIeHUs B TpyOorpoBoje (cM. puc. 6.34).

[lepen HauaaoM NpOBEIAEHUS TUAPOMUCHBITAHHUS CIEAYET MPOBEPUTh U YOEIUTHCS, YTO W3
MPEIbSIBIEHHOTO K UCIBITAHUIO TPYOOIIPOBO/Ia MOJHOCTHIO ylaleH Bo3ayx. Hamonuare Tpydonpo-
BOJI BOJOW PEKOMEHJyEeTCsl ¢ Oojiee HU3KOW CTOPOHBI ydacTka. J[nsi ymaiieHus Bo3gyxa BO BCEX
HauboJsiee BBICOKMX TOYKaX Yy4acTKa TPyOONpOBOJAa YCTPauBAIOT BO3JYXOBBIITYCKHBIE CTOSIKH W3
TpyO nuamerpom 25-50 MM ¢ 3aOpHBIMU BEHTHJISIMU, BBIBEIEHHBIMH HAJl YPOBHEM 3€MJIU.

cOpoc Bo3ayxa

CTaJIbHaA 1jiaCTUHa

d tt 2R 1 !
. ?.L oD -\ ‘\"-\r"».n‘- '\ "r.m" SRl DRI ALY A
i 2 o "? 3 SRAT Ay NI 3

Y fa:t-‘:}frf-:: 3#53' }Q'fw;w E Q“g Eﬁf_‘ 'af-n-‘:‘g? -5:—1:’3'4 &4 5{5’?{'.{3%::11{:%&:\%11.\%;;

Pucynoxk 6.34 ['mapaBnuueckue UCTIBITAaHUS TPYOOIIPOBO/A.

WcnpiTanusa TpyOOnpoBOIOB ¢ BHYTPEHHUM 1IEMEHTHO-TIECYaHBIM MTOKPBITHEM CIIEIYET Hauu-
HaTh IOCJIC 3alOJIHEHHsI €ro BOJOW M Ipe/BapUTENbHOM BbIAEP)KKE MOJ JaBieHueM (mpubin3u-
TenbHO 2,0 6ap) B T€UEHHE CYTOK JUIsl TPOMUTKU MTOP EMEHTHOTO pacTBopa.

HcnbiTanue TpyOONnpoBoAa Ha MPOYHOCTh:

[ToBelIEHNE AaBiIeHUs B TPYOOIIPOBO/E, MPU UCIIBITAHUU €T0 Ha IPOYHOCTh, JOHKHO MPOU3-
BOJIUTHCS cTyneHsaMu 1o 3,0-5,0 6ap ¢ BbIIEPKKOM aBiIeHUs HA KAaXJIOW CTYyIIeHH HE MEHee 5 MUH.
1 OCMOTPOM TPYO U CTHIKOBBIX COETUHEHUH.

IIpu oOHapyXeHUU YTEUKH BO BpeMs IOBBIIICHUS JAaBJICHUS HEOOXOJMMO YCTaHOBUTH MpU-
YUHY HapyUIeHHUs] TEPMETUYHOCTU U MPHUHITH MEPHI 10 €€ JIMKBUIALUU. YCTpaHEeHHEe OOHapyKeH-
HBIX Je(EeKTOB TPyOOIpPOBOAa MOXKHO MPOU3BOJIUTH IOCIE CHIMXKEHHS JAaBJICHHS B HEM JI0 aTMO-
chepHoro.

Kareropudecku 3armpenaercs X0 1eHHE M0 UCTIBITHIBAEMOMY TPYOOIPOBOY, MPOCTYKHBA-
HUE, MOATITMBaHNE OOJITOBBIX COEIMHEHUI U HaXOXKIeHHE pabounX B TpaHIIEe.
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IIpu noctmxeHnu B TpyOOIPOBOJE MCHBITATEIBHOIO JaBieHus Py, B TeueHue He menee 10
MUHYT HE JIONYCKAIOT MaJieHus AaBieHusi Oonbire yem Ha 1,0 Gap, mpou3BOIs TOMOJIHUTEIHHYIO
HOJKAYKy BOJIBI 710 Py.

TpyOompoBoa cuuTaeTcsi BHIIEPKABIIMM HCTBITAHHE HA TMPOYHOCTh, €CIU NPU JOCTHKEHUH
UCTIBITATEIbHOTO JABJICHUS B HEM HE MPOU30MJIET pa3phiBa TPyO, HAPYIIEHUS CTHIKOBBIX COEIMHE-
HUH, U Ip1 OCMOTpe TpyOonpoBoia He OyeT 0OHAPYKEHO yTeUeK BOBI.

HcnbiTanus TpyOOnpoBoja Ha MIIOTHOCTh (T€PMETHYHOCTB).

JlaBnenre B TpyOONPOBOE MOBBIMIAIOT 10 BEITUYUHBI UCTIBITATEIILHOTO JIABJICHUS Ha repMe-
TUYHOCTH Pr.

3aduxcupoBats BpeMs Havaia UCTIBITaHUS Ty ¥ 3aMEpUTh HaYaJbHBIA YPOBEHH BOJBI B MEp-
HOM Oauke hy.

[TpoBonsAT HaGMIOIEHNS 32 TTAICHUEM JaBJIeHUs B TpyOonpoBoe. [Ipr 7ToM MOTYyT HMETh Me-
CTO TP BapUaHTa NaJIeHUs JaBJICHUS:

- TIEpBBIN — ecii B TeueHne 10 MUHYT JaBieHHE yraJeT He MCHee YeM Ha JIBa JISJICHUS IIKa-
JIbl MAHOMETPA, HO HE yMaJleT HI)KE BHYTPEHHETO pacueTHOro aaBjieHus Pp, To Ha 3TOM Habuto/e-
HUE 32 MMaJCHAEM JIaBJICHUS 3aKOHYNTh;

- BTOpOil — ecnu B TeueHre 10 MUHYT JjaBlieHHE yraJeT MEHee YeM Ha JIBa JICJICHHUs IIKaJIbl
MaHOMETpa, TO HAOJIOJCHNE 32 CHM)KCHUEM JIaBIICHHsSI JI0 BHYTPEHHETO pacyeTHOro naBieHus Pp
ClIelyeT MPOJOJDKATh J0 TeX IMOp, MOKa JaBJIEHHE YMaJeT He MEHEee YeM Ha JiBa JEJCHHs LIKajbl
MaHOMETpa; MPU 3TOM IPOAOLKUTEIBLHOCTh HAOMI0AeHHs HE JoJkHa ObITh Oosiee 1 yaca. Eciu no
MCTEYCHUH 3TOr0 BPEMEHM JIaBJICHUE HE CHHU3UTCA JI0 BHYTPEHHEro pacdyeTHOro jaasieHus Pp, To
clenyeT MPOU3BECTH cOPOC BOJBI U3 TPYOOIPOBOIa B MEPHBINM 0a4OK (MU 3aMepUTh 00BeM COpo-
IIIEHHOM BOJIbI IPYTUM CIIOCOOOM);

- TpeTHii - ecnu B TeueHue 10 MUHYT JaBJeHHE ymaueT HUKEe BHYTPEHHETO PacyeTHOTO JaB-
nenus Pp, TO nanpHeiiee ucnpiTanue TpyoOIpoBoia MPEKPAaTUTh U MIPUHATH MEPbI 17151 OOHapyxKe-
HUS CKPBITBIX Je(EeKTOB TPyOOTPOBO/a, BEIICPIKUBAs €T0 10/ BHYTPEHHHM PACUETHBIM JIaBJICHHEM
P}, 1o tex nop, moka npu TIIATEILHOM OCMOTpE He OYAYT BBISBIICHBI 1e()EKThI, BBI3BABILNE HEJOMY-
CTUMOE IaJICHHE JIaBJICHUs B TPYOOIIPOBOJIE.

ITocne oxoHuaHus HAOMIOCHUS 3a MAJCHUEM JIaBJICHUS 110 IEPBOMY BapHUaHTY U 3aBEpPLICHUS
cOpoca Bojbl 10 BTOPOMY BapuaHTy HEOOXOIMMO BBIIIOJHUTH CIIEAYIOIIEE:

- TOJKA4YKON BOJBI U3 MEpHOro Oayka JaBjieHHME B TPYOONPOBOJIE MOBBICUTH 10 BEITUYHHBI
UCTIBITATEIHHOTO JABJICHUS] HA TEPMETUYHOCTH Pr, 3adukcupoBaTh Bpemsi OKOHYAHUS HCIIBITAHUS
Ha repMeTHUYHOCTh Tk M 3aMepUTh KOHEUYHBII YPOBEHb BO/IbI B MEPHOM Oauke hg;

- ONPEAETUTh MPOJOJIKUTENBbHOCTD HcnbITanus TpyoonpoBoaa (Tkx — Tw), MuH, 00beM moKa-
YEHHOW B TPYOOIPOBOJI BO/IbI U3 MepHOro Oauka Q (7151 mepBOro BapuaHTa), pa3HOCTh MEXTy 00b-
€MaMH{ TIOJKa4eHHOW B TPYOOIPOBOJX M COpPOIIEHHON W3 HETO BOJBI WIH O0BEM JOTIOJHHTEIBHO
HOJKAYEeHHOW B TpyOOnpoBoJ BoAbI Q (JIs1 BTOPOro BapHaHTa) U PACCUUTATh BEIMUYUHY (pakTHUe-
CKOT'0 pacxo/ia JOTOJHUTEIHHOTO 00heMa BKAUEHHOU BOJIBI (n, JI/MHH, 110 (OpMyJIe:

Hanopsslil TpyOonpoBo/] NpU3HAETCs BBIIECPKABILIUM MPEABAPUTEIBHOE U TPUEMOYHOE TH]I-
PABIMYCCKOC UCTIBITAHUA HAa TCPMETHUIHOCTD, €CJIM BEJIMYHMHA pacxoJa HOHKaquHOﬁ BOJABI HE ITpE-
BBIIIIAET BEJIMYMH JJOIYCTUMOTO PAcXo/ia MOIKaYeHHOM BObI Ha UCTIBITHIBAEMbIN Y4aCTOK JUIMHOM 1
KM U OoJjiee yKkazaHHOro B Tabmuie 6.12.
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Tabmuma 6.12

I[OHYCTI/IMQJI BCJIMYMHA YTCUYKH BOJBI.

Y cnoBHBINM TnaMeTp
TpyOonpoBoa, MM

JomycTtumMas BeTMUMHA YTEYKU Ha
yuacTok anuHoi 1000 M, 1/mMuH

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

[Tpumeuanue — Ipu AnMHE UCHIBITHIBAEMOrO y4acTKa TpyOOmnpoBoa MeHee | KM MpHUBe/IeH-
HbI€ B TAOJIUIIE JOMYCTUMBbIE PACXObl IOJIKAYEHHOW BO/IbI CIIEIyeT YMHOXAaTh Ha €ro JJIUHY, Bbl-
Pa’KEHHYIO B KM.
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7 PemoHT TPYyOONIPOBOAOB

7.1 YkopaunBaHue TpyObI

MoHTax TpyOonpoBoa Mo onpeAeNEHHON TPaeKTOpUU 0OBIYHO TPEOYeT UCIoNb30BaHus (a-
COHHBIX YaCTeH, a TAaK)Ke YKOpauuBaHUs TPYyO Ha MecTe YKIaAKW. [|Jisi rapaHTUPOBAHHOMN CTHIKOBKH
TpyO Mocie OTpe3KH PEKOMEHyeTCs YKOpauuBaTh Ha ATUHY 10 2/3 TOIBKO KaluOpOBaHHBIC TPY-
OBl CO CTEeNHAIBPHOW MAapKUPOBKOU (cM. puc. 7.1), KoTopasi yKa3plBaeT Ha MaKCUMaJIbHO BO3MOXK-
HYI0 InuHy oTpe3anus. KanubGpoBanHbie TpyObl (KOJIMYECTBO, HOMEHKIATYpa M BUJA COSAMHEHUS)
MOCTAaBJISIOTCA 3aBOJIOM-M3TOTOBUTEIIEM 10 COTJIACOBAHUIO C MOKYNaTesneM npu ohopMIICHUH 3aKa-
3a.

-~ ¥

Pucynok 7.1 MapxkupoBka J1s1 KaIMOpOBaHHBIX TPYO.

Tpyosr BULLT™ pexyrtcs odeHb jerko. [{is pe3ku MOKHO MCHOJIb30BaTh AUCKOBYIO ¢pe3y, a
TaK)Ke POJIMKOBBIE pe3aku (puc. 7.2)

d

Pucynox 7.2 Peska TpyOsI.

IIpouenypa pe3ku:

- Iepesl TeM, Kak pe3arb TpyOy, He0OX0IMMO U3MEPHUTh €€ BHEIIHUI JUaMeTp B MECTe paspe-
3a, YTOOBI yOEAUTHCSI, YTO OH COOTBETCTBYET pa3Mepam I1aJIKoro KoHua (cM. tadmuisl 2.2,2.4,2.7);

- 00pe3ka TpyObI C MOMOIIBIO BbILIEYKAa3aHHBIX HHCTPYMEHTOB;

- BBIMOJHUTH ckpyrieHue s Tpyd DN80-300 mm mnm cHATh ¢acky ans Tpydo DN350-600
MM (pucyHOK 7.3 a, 0). ITocne pa3pesanus u nepen cOOpKoi HEOOXOAUMO € MTOMOILBIO HATMIIBHUKA
WIM TTHQOBATBHON MAalIMHBI 3a4UCTHUTH TJIAIKANA KOHEI[ TPYOBbl M BBIIOJHHUTH CKPYTJICHHE WA
CHATH (packy, 4TOOBI M30€XkKaTh MOBPEXKJICHHUS YIUIOTHUTEIBHOTO KOJbLIA MPU MOHTaxe TpyO. Pas-
Mepbl (pacKu yKa3zaHbl Ha pUCYHKe 7.3;

- BOCCTAHOBJICHHUE 3aILUTHBIX MOKPBITHI B MECTAX CPE3a.
m |n

2 T 2 6 «—>
) L ) > DN Pa3meps! packu
| R5:+0,2 m,MM | N, MM
S _____@2 350-600 9 3
700-1000 | 15 5

2L

Pucynok 7.3  Topeu rnagkoro KoHua Tpyosl.



@/ 000 «JITK «CB0OOIHEBII COKOID) ctp. 133 13 140

Pexomennaruu no ncnonp3oBanuto Tpyo uz BUII (pemakius Ne3)

7.2 BoccraHoByIeHHE OKPYKHOCTH TPYObI

DJUIUIICHOCTH TPYOBI, BO3HUKILIASL B PE3YyJIbTaTe TPAHCIIOPTUPOBKHU M IOIPY30YHO-pa3rpys3o-
YHBIX PabOT, MOXKET CTAaTh MPUUYNHONW HEBO3ZMOXKHOCTH COOPKHU 3JIEMEHTOB TPYOOIPOBOIA.

BennunHa 3JUIMIICHOCTH.
% DIITUTICHOCTH = D—_dx 100,
D+d

rae D — MakcuMalbHOE 3HAYCHHE JMAMETPa, MOJIyYEHHOE MIPU U3MEPEHHUH TJ1aJIKOTO KOHIIA
TpYyOBI;

d — MUHUMaITbHOE 3HAYEHUE TUAMETPA, TIOJIYYCHHOE MTPH U3MEPEHUH TIIaJIKOTO KOHI[A TPYOBI.

BoccranoBneHue TpyObl JOIKHO OBITH BBIIOIHEHO 03 MOBPEKIEHHS LIETOCTHOCTH BHYTPEHHETO
HOKPBITHS.

BoccranoBiieHue ¢ moMouIbIo JIebe KN

Jl1s paboThl UCTIOIB3YIOTCS:

- nebefKa co CTalbHBIM TPOCOM;

- CEITO MOJICPKKH C HATIPABJISIONIUM ITKUBOM Ul BEPEBKU;

- MIJJACTUHA OCHOBAHUS C JABYMS HANPABJISIOLIMMH IKUBAMH.

O6opynoBaHue yCTaHOBUTD Ha IJ1a/IKUil KoHel TpyOsbI (puc. 7.4).

[Toce mpoBeaeHuUs onepaluy BOCCTAHOBIIEHUS! OKPYKHOCTH HEO0X0AUMO YOeAUTHCS B TOM,
YTO MoJydeHa TpedyeMasi OKpYKHOCTh M UTO MPOlieAypa He MOBpEArIa BHYTPEHHEE TOKPHITHE.

Janee npou3BoauTh cOOPKY TPyOOIPOBOAa, HE Yl 000pYAOBaHUs, YTOOBI U30ekKaTh
BIIUSIHUS YyIIPYTroi AedopManuu TpyOsl.

Pucynox 7.4 Boccranonenne OKpyKHOCTH € TIOMOIIIBIO JICOSTKH.

BoccTraHoBiieHue npy NOMOIIM FHAPABINYECKOr0 JOMKpaTa

J1st pabGoThI UCTIONB3YIOTCS:

- TUAPABINYECKUI IOMKpaT;

- OpYCOK MM peryiaupyemMast oAepiKKa;

- JIB€ MMOKPBIThIE PE3NHOM MJIACTUHBI OCHOBAHMS COOTBETCTBYIOIIETO pa3Mepa.

ObopynoBaHue ycTaHOBUTE (CM. pHc. 7.5). OTperyaupoBaTh HOJIEPKKY B COOTBETCTBUHU C
nuameTpoM TpyOsl. [lopiieHs 1oMKpara moAHUMAaTh, IOKa I1aJIKUi KOHel TpyObl He mpuMeT ¢op-
My NPaBUJIBHON OKPYKHOCTH.

[Tocne npoBeeHNsI BOCCTAHOBJIEHUSI YOEAUTHCS, YTO Olepalsl He OBpeInia BHYTPEHHETO
nokpeITus TpyOsl. [lepen cOopkoit TpyOboIpoBoia 000pyA0BaHUE YAAIHTb.




000 «JITK «CBOOOIHEIH COKOII»

C Pexomenaarnu nmo ucnosp3oBanuto Tpyo uz BUILT (pemakius Ne3)

ctp. 134 u3z 140

Pucynok 7.5

BoccranoBnenue OKPY’KHOCTH IIPU IIOMOILIIU JOMKpATa.

7.3 PeMOHT BHYTpPEeHHEro mOKpbITHSI

[lemMeHTHOE TTOKPBHITHE MOXET OBITH MOBPEKACHO CIy4alHO JIMOO B pe3ysbTare rpyooro oo-
palleHus U Il BOCCTAHOBJICHUS MEPBOHAYAILHOTO COCTOSIHHSI MOKPBITUSI TPeOyeTCsl BHIMOJIHEHHE
HECKOJIbKUX MPOCTHIX U ObICTPBIX OINEpariuii.

IloBpexaeHNS, ITOIICKANTNE BOCCTAHOBICHUIO

JIro6oe cirydaifHOe MOBPEXKIEHNE IIEMEHTHOTO TTOKPBITHSI UITH TIOBPEXKICHUE B Pe3y/IbTaTe
HEOPEKHOTO 00paIIeHUsS MOTYT OBITh BOCCTAHOBIICHBI HA MECTE YKJIAJIKH, €CJI MTOBPEXKICHHUE HE

CJIMIIKOM CCPBE3HOC:

- yuacTok MeHsblne, uem 0,1 m?;
- JUTMHA MEHBIIIE, YEM YETBEPTh JITMHBI OKPYKHOCTH TPYOBI;
- HET JIOKAJIbHOU JeopManuu TpyOHI.
B npotuBHOM ciiydae, ciieyeT oTpe3aTh MOBPEXKACHHBIN Y4acTOK TPYOBI.

Tabmuma 7.1  CocraB ans pemonta BHyTpennero LTI

CooTHOILIEHUE KOM-

Macca KOMIIOHEHTOB

KoMmoHeHTb! Mapka, 'OCT
IIOHEHTOB TI0 Macce Ha OJIUH 3aMeC, KT
[TopTnanauemeHT HEM142,5H 1.0 1.0
OenbIit I'OCT 31108-2003 ’ ’
Tecok MemKo3ep- ITecok mu1st CTpOUTENBHBIX
S pabor, 1,0 1,0
I'OCT 8736
Boga nutbseBas ) 0,3-0,5 0,3-0,5

[Ipumeuanne — MeaKo3epHUCTBIN MECOK MOIY4YaroT MPU MPOCEUBAHUM YEPE3 CUTO C STYEHKa-

Mmu paszmepamu 0,20 MM.

IIponienypa pemMonTa

BoccranoBnenue IMOKPBITUA JOJIZKHO IIPOBOAUTHCA B 3alIIUIICHHOM OT MOPO3a MCCTC.
21]'[5[ MMPOBEACHNA PEMOHTA BHCIIHETO HEMCHTHO-IICCUAHOT'O IMOKPBITHUA NPHUMCHACTCA IIE€CUa-

HO-IIEMEHTHBIN pacTBOp COTJIaCHO Ta6J'II/ILIe 7.1.
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Pexomennaruu no ncnonp3oBanuto Tpyo uz BUII (pemakius Ne3)

Ilecok M LIEMEHT 3aChIAIOTCS B EMKOCTh, IEPEMEIINBAIOTCS BPYUYHYIO JIONATKOM 10 MOJIyde-
HUS OAHOPOJHON cMmecu. B cmech no0aBisieTcst Boa, U pacTBOp MepeMeNINBaeTcs JIONaTKOW Bpyy-
HYIO /10 MTOJTyYeHHsI OJJHOPOJHONH KOHCHUCTEHIMH, CIIOCOOHOI POBHO YKJIa/JbIBaThCS HA PEMOHTHUPY-
€MYI0 NMOBEpXHOCTh. Hanmnuns KOMKOB B pacTBOpE HE JOIMYCKAeTCsl.

Mecto nedexra cMauuBaeTCsl TOHKUM CJI0EM JKUAKOTO CTEKJIAa MIATKOM KHCTBIO.

PactBop Hanocutcs B TpyOy Ha MecTo JAedeKTa ¢ TOMOIIbI0 PE3MHOBOW MEPUYaTKH, YIUIOTHS-
eTcs, 3arlaKuBaeTcs U 3aTeM 3aTupaetcs duieiineBoil kuctbto. Ilocne 3aTupku mecto nedekra mo-
KpBIBA€TCsI TOHKUM CJIOEM >KUJIKOTO CTEKIIA.

Jliist IpoBeIeHNsT MEJIKOTO peMOHTa (pa3mep aedekrta menbiie 1,0 cM, riryOrHa MeHbIe TOJI-
UIMHBI TOKPBITHSI) IPUMEHSIETCS BOAOLIEMEHTHBINA PacTBOP.

Bona nobGasnsiercst B eMeHT. PacTBop BpyuHYIO MEepeMENIMBAETCs 0 MOIXY4YEHUs OJJHOPO-
HOM KOHCUCTEHIIUH, CIIOCOOHONW POBHO YKJIAJbIBATHCSI HA PEMOHTUPYEMYIO MTOBEpXHOCTh. Hamuuus
KOMKOB B PacTBOPE HE JIOITYCKaeTCsl.

Mecto nedexta cMayMBaEeTCsl TOHKUM CJIOEM >KHMJIKOIO CTEKJa. PEMOHTHBIN pacTBOp HaHO-
cutcs B TpyOy Ha MecTo Ae(eKTa ¢ MOMOLIbI0 PE3MHOBOM MepUaTKH, YIJIOTHSICTCS, 3arIaXuBaeTCs
u 3atupaercs (praeneBoi KUCTbIO.

PeMOHTHOE MOKpPHITHE MOCIIE HAHECEHUS U 3arfla)kKUBaHUs JJOJDKHO UMETh POBHYIO (hOpM0O006-
Pa3ylolIy0 MOBEPXHOCTh C MPUJIETAIONIUM MOKPHITUEM, HAHECEHHBIM METOAOM LIEHTpU(PYrHpoBa-
HUS, HE OTJINYATHCS 110 LBETY.

[Tocne pemoHTa Aedexra NOKphITUS, HE Jomyckaercs Hanuuue octatkoB LI B pactpybe u
Ha HapYXKHOH MOBEPXHOCTH IIQJAKOI0 KOHIIA TPYOBI.

7.4 PeMOHT BHEIIHEro MOKPLITHS

Baemnee nokpbiTHe TpyO MOXKET OBITH IMOBPEXJIEHO B MPOLECCE TPAHCHOPTUPOBKH, XpaHe-
HUS UM YKIaaku TpyO. OHO MOXkeT ObITh BOCCTAaHOBJIEHO Ha MECTE YKJIAJKHU WIM Ha CKIIajae Ipu
MOMOIIY OMTYMHOM KpacKy WJIM KPACKH HAa OCHOBE CHHTETHYECKHX CMOJ C UCIIOJIb30BAHUEM IIPO-
cToi omneparuu. VcnpaBieHHIO MOJyIekaT HEHMOKPBIThIE MOBEPXHOCTU TPYOBl, a TaKKe Y4YacTKH,
uMeroime AeQeKTsl (B3AyTHs, IBHO BbIpaXK€HHbIE MOATEKH). [IoKpbITHE JOHKHO OBITH CYyXHUM, POB-
HBIM, 0€3 COPHOCTH W NOCTOPOHHMX BKJIIOYEHUH. JIJIi BOCCTAHOBIIEHUS MOKPBITHUS HMCIOIB3YETCS
MaTepuall aHAJIOTMYHbIA OCHOBHOMY. [Iponenypa ucnpasieHus:

- JUIl HAaHECEHHMs MOKPBITHS MPOU3BOAUTCS IMOJArOTOBKA MOBEPXHOCTH TPYObl. OTClOCHUS
(B3ayTHA), IOATEKU U ApPYyrue AePeKThl MOKPBITUS JOJDKHBI yIAISTCs JII0OBIM criocoOoM, obecrie-
YMBAIOUIUM YUCTOTY IIOBEPXHOCTH OT 3arpsI3HEHUS U OCTATKOB ITOKPBITHUS;

- UCIPABJIEHUE NIPOU3BOAAT HAHECEHUEM CJIOSI TOKPHITHS BPYYHYIO KUCTBIO WJIM KPAaCKOITYJIb-
TOM;

- CJIOW TIOKPBITHSI HAHOCAT NEPEKPBIBAIOIIMMHUCS NapAJUIEIbHBIMU MIOJIOCAMHU C NEPEKPBITUEM
B OJIHY TpeTh MOJOCHI. JlJi1 yMEHbUIEHUS] PA3HOTOIIIMHHOCTH CJION MOKPBITUS HAHOCST I0JIOCAMH,
PacroI0KEHHBIMU NEPIEHIUKYIISIPHO K M0JI0CaM IPEIBLIYILErO CIIOS.

7.5 Coopka ¢ HCIIOJIL30BAHMEM PEMOHTHBIX YacTel

B ciydae HEOpeXHOro BEACHUS! CTPOUTEIBHO-MOHTAXHBIX PadoT, HECOOII0IeHUs TpeOOBaHU ITPU
TPaHCIIOPTHPOBKE TPYO, a TaKXkKe MPH HEOOXOIMMOCTH BPEMEHHOTO IEMOHTaXKa y4acTKa Tpyoomnpo-
BO/J1a, NIPelyCMaTPUBAETCs] BO3MOXKHOCTh PEMOHTa TPyOOIpoOBOAa MpY MOMOIIM NaTpyOka duaHer -
pactpy0 xomnencanmonHbiii (IIOPK), nBoitHoro pactpy6a xommnencanuonsoro (APK), mydtsl
ceéptHO (MC), mydTbl HaaBwxkHON (MH), My Tl pemonTHON HaaBwxkHOW (MPH). s nmpoBexe-
HUS PEMOHTa y4acTKa TpyOOmpoBoOJia CIeAyeT PyKOBOJCTBOBAThCS pucCyHKamu 7.6, 7.7, 7.8, 7.9,
7.10.
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BeipesaTs nedextHbiit yuacTok TpyOsl. Kpas TpyObl 00paboTaTh 1 HAHECTH aHTUKOPPO3HOH-
HYIO 3alIUTY.

—————————————— Witrreerrreeseesrerees,
T JleBuIi ITpaBebrit

W3Bneup U3 pactpyba ocTaBHIMHCS
MpaBblil KYCOK TpYObl U YCTAaHOBUTH
Ha Hero [IOPK ¢ ynnotHuTEnbHBIM
KoJiblioM. [IpenBapurenbHO ocia-
OWUTh Talfku Ha MIMUIIbKAX JJIS CHS-
THSI YCUIINN C PE3UHOBBIX YIIJIOTHU-
TeJen.

YCcTaHOBUTH Ha JICBBIN KOHEI] TPY-
ob1 [IOPK.

YcTaHoBUTS ITpaBblid KycoK TpyObl B pactpy0. [IOPK cnBunyTh BiieBo.
[1®PK Ha neBoM KoHIE TPYOBI CIIBUHYTH BIpaBo. ['aliky Ha MIMWIBKAX 3aTAHYTh TaK, YTOOBI CTHIK
TpyO pacnoyiarajcsi mocepeinHe, COEAMHUTD (praHIbl 6oaTaMi Ha 000UX KOHIIAX.

P
————————————— AP IA A7 F I

Pucynok 7.6  PemoHT TpyOompoBoza mnpu momMomiy natpyoka iaaHer - pacTpyO KOMIICH-
carimousbii [TOPK.

BeipesaTs nedextHblit yuacTok TpyOsl. Kpas TpyObl 00paboTaTh 1 HaHECTH aHTUKOPPO3HOH-
HYIO 3alIUTY.

\ JleBb1it IIpaBb1it

OcnabuTh raiiki Ha NIMWIbKAX, CHSIB YCUJIME HAa PE3UHOBbBIE YIUIOTHUTENH, YCTAaHOBUTH pe-
MOHTHBIE YaCTH Ha JIEBBIH U MPaBblii KOHEL PEMOHTHPYEMOM TPYOBI.
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OTtpe3ath HEOOXOIMMOI1 ITTMHBI HOBYIO TPYOY U YCTAaHOBUTH €€ COOCHO C PEMOHTHUPYEMOM
TpyOOil.

Ilepemectuts JIPK Tak, 4To0BI CTHIKK TpYO ObLTH HOCEpEANHE (MEXK1Y PE3UHOBBIMH YIIJIOT-
HUTEJISIMM) U 3aTAHYTh Faiiku Ha IIIMUIbKaX.

Pucynok 7.7  PemoHT TpyOonpoBo/ia mpH OMOIIY JABOHHOTO pacTpy0a KOMIEHCAIIMOHHO-
ro JIPK.

nedexr

Y CTaHOBUTh, C ABYX HPOTHBOIOJOXHBIX CTOPOH TPYOBl, Ha Ae(EKT MOJOBUHKU KOpILyca
MY(TBI C YIUIOTHUTEISIMU U COeIMHUTHL Oontamu. [lpu ycranoBke MydThl JedeKT AOHKEH pacro-
JIaraTbCs M0 LIEHTPY YIUIOTHUTEIS.

Pucynok 7.8~ PemoHT TpyOomnpoBoia npu nomoutd My@grsl cépTHON MC.
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Beipe3aTh aedeKTHbIN ydacToK TpyOBI.
Kpas tpyOs1 00paboTaTh U HaHECTH aH-
TUKOPPO3UOHHYIO 3aIUTY.

I E
G et
]

W3Bneur u3 pactpyba ocraBLIMiics mpa-
BbIi Kycok TpyObl. Cma3aTh €€ moBepx-
HOCTb CMAa3KOM IS JYy4YILEro IepeMelne-
HUSL MyQTbl 1O MOBEPXHOCTU M YCTAHO-
BUTh HA HEro HAJBWXKHYIO MYy(pTy C
YIUIOTHUTEIbHBIMH KOJIbIIAMM.

\

VYyactok TpyObl ¢ HAABMKHOM My(QTOW YCTAaHOBHUTH B pacTpyO TpyObl ¢ mpaBoil CTOPOHBI TpyOo-
npoBoja. HaamwkHyo My(dTy nepeBUHyTh BIEBO.

Pucynok 7.9 PemoHT TpyOOmpoBoaa mpu nomouy HaaBuxkHOM My Tel MH.

BeipesaTh nedexTHbIN yuacTok TpyOsl HeoOxoaumon anuHbl. Kpas TpyOsl 06paboTtaTs
HAaHECTH aHTUKOPPO3UOHHYIO 3aIUTY.

r JleBbIit IIpaBb1it ]

OcnabuTh raiiki Ha MIMWIbKAX, CHSIB YCHUJIME HAa PE3MHOBbBIE YIUIOTHUTENH, YCTAHOBUTD pe-
MOHTHbBIE YaCTH Ha JIEBbI U TpaBblil KOHEL] PEMOHTUPYEMO TPYOBbI.

LIS
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Ilepemectutrs MPH Tak, yToOBI CTBIKM TPYO OBLIHM MOcepeanHe (MEXy PE3UHOBBIMHU YIUIOT-
HUTEJISIMM) U 3aTAHYTh Faiiky Ha IIIMUIbKaX.

Pucynok 7.10 PemoHT TpyOompoBo/ia mpu noMouy MyQpTsl peMOHTHOU HaiBHxkHOI MPH.

B ceazu c pacwmupenuem u mooepuuzayueit npouzeoocmea 000 «JITK «Ce0600nutit coxon»
ocmaensem 3a coooli nPAeo GHOCUMY U3MEHEHUA 1 OONONHEHUA 6 «Pexomendayuu no ucnonv-
308aHUI0 Mpyoy.
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IIpu pa3padoTke MCHOAB30BAINCH CJEIYIOIIME HOPMATHBHO-TEXHUYECKHE IOKYMEHTBI:

1 I'OCT 9.602-2005 Eaunas cucreMa 3aluThl OT KOppo3uu U ctapeHus. CoopyKeHus MOA3EMHBbIE.
O61ue TpeGoBaHMs K 3aIIMTE OT KOPPO3HUHU.

2 T'OCT 3560-73 JlenTa cranpHas ynakoBo4Hasl. T€XHUUECKUE YCIOBHUS.

3 I'OCT 5525-88 YacTu coeMHUTENbHBIE YYT'YHHbIE, U3TOTOBJIEHHbIE JTUTHEM B IeCUaHble (POPMBI
Ui TpyOonpoBoaoB. TexHUUecKre yCaoBHUS.

4 T'OCT 5915-70 I'atiku mecturpansble kinacca TouHoctu B. KoHcTpykius u pazmepsi.

5 T'OCT 6402-70 [aii6b1 npyx’uHHbIE. TeXHUUECKUE YCIOBHSL.

6 'OCT 7798-70 BonTsl ¢ mecTUrpaHHOM rojoBKO Kitacca TouHocTH B. KoHCTpyKIMS 1 pa3Mepsl.
7 I'OCT 8736-2014 Ilecok /i CTpOUTENbHBIX paboT. TeXHUYeCKHue yCIoBusl.

8 I'OCT 10692-80 TpyOb! cTanbHblE, UYTYHHbIE U COEIMHUTENbHbBIE YacTH K HUM. [Ipuémka, map-
KHPOBKA, YIIAaKOBKA, TPAHCIIOPTUPOBAHKE U XPAHEHHE.

9 I'OCT 22733-2002 I'pynThl. MeTo 1a00paTOPHOTO ONPECIICHIS] MAaKCUMAJIBHON TIJIOTHOCTH.

10 'OCT 31108-2003 LlemeHTs! O01IeCTpOUTENbHbIE. TeXHIUUECKUE YCIOBHSL.

11 I'OCT ISO 2531-2012 TpyOs! putHuHrH, apMaTypa U UX COETMHEHUS U3 UyTryHa C IIapOBUIHBIM
rpaduTOM JUIsl BOAO- U Ta30CHA0KEHUS.

12 CHHUIIT 3.05.04-85 Hapy>xHble ceTy U COOPYKEHHSI BOJOCHA0KEHUS U KaHATU3aLUH.

13 CIT 31.13330.2012 Cgop [IpaBun. BonocHabxxeHnue, Hapy>KHbIE CETH U COOPYXKEHHUs. AKTyallu-
3upoBanHas peaaxiust CHull 2.04.02-84.

14 CII 32.13330.2012 Cson IIpaBun. Kananu3zanus, Hapy»KHbI€ CETH U COOPYKEHHUA. AKTyalu3n-
poBanHas penaxuust CHUIT 2.04.03-85.

15 CII 66.13330.2011 Cson IlpaBui. [IpoekTrpoBaHHe U CTPOUTEILCTBO HANOPHBIX CETEH BOZO-
CHAOXXEHUSI U BOJIOOTBENICHUS C MPHUMEHEHUEM BBICOKOIPOYHBIX TPYO M3 YyryHa ¢ MIAPOBUIHBIM
rpaduToMm.

16 P/1 153-39.4-091-01 UnaCcTpyKIMS TIO 3aUTUTE TOPOJCKHUX MOA3EMHBIX TPYOOIIPOBOJIOB OT KOPPO-
3UH.

17 BS 6920 Uznenust HEMETAINIMYECKHE 71 HCHOJIB30BAHUS B KOHTAKTE C MUTHLEBON BOJIOM.

18 EN 545-2010 TpyOsl, putuHru, apmMaTypa 1 UX COAMHEHHs U3 Yyr'yHa C IIapOBUIHBIM rpadu-
TOM JJIS1 BOJIONIPOBOIOB. TpeGoBaHUs U METObI UCTIBITAHUH.

19 ISO 2230:2002 N3penus kayaykoBble. PykoBOICTBO MO XpaHEHUIO.

20 ISO 2531:2009 TpyO»l, GpuTHHTH, apMaTypa U3 BBICOKOMPOYHOTO YyTr'yHa C IIAPOBUIHBIM Ipa-
(GUTOM M UX COCTMHEHUS ISl IPUMEHEHHS B BOJAOIPOBOIHBIX CUCTEMAX.

21 ISO 4179:2005 TpyOs! 1 PUTHUHTH U3 YYr'yHA C HIAPOBUAHBIM rpaUTOM JJIsi HAMOPHBIX U 0e3-
HaMOpPHBIX TPYOOIpoBOIOB. LleMEHTHO-TIecuaHOe MOKPBITHE.

22 ISO 4633:2002 VYnnoTHeHUs PE3WHOBBIC. YIUIOTHSIONIME KOJbIA JJII MaruCTPaJIbHBIX, JIpe-
Ha)KHBIX M KaHAJIM3alMOHHBIX TPYOONpOBOIOB. TEeXHUYECKHE YCIOBUS HA MaTepHAIBL.

23 ISO 7268:1983 dutunru. Onpeenenne HOMUHATBHOTO JaBICHUS.

24 ISO 7743:2008 Kayuyk ByJKaHM30BaHHBIN WM TepMoIUTacTUUHBIA. Onpenenenue aedopmariu-
OHHO-IIPOYHOCTHBIX CBOMCTB IIPU CHKATHH.

25 ISO 8179-1-2004 TpyOsl U3 uyryHa c IIApOBUAHBIM Trpadgurom. HapykHOoe IIMHKOBOE MOKpPHI-
tre. Yacte 1. IlokpbITHE METATUIMYECKUM HUHKOM C OT/AEJIOYHBIM CIIOEM.

26 ISO 8179-2-95 TpyOsl u3 uyryHa ¢ mapoBUIHBIM IpaduroM. HapyxHOe IUHKOBOE MOKPHITHE.
Yacts 2. [TokpbiTHE Kpackoil ¢ O0IBIINM COJIEp)KaHUEM IUHKOBOM MbUIH U OTAEJIOYHBIHN CIIOM.

27 ISO 8180-2006 TpyO6orpoBoibl U3 YyryHa C MApoBUAHBIM rpadutoM. [lonustunenosas omnét-
Ka JUIsl IPUMEHEHUSI Ha MECTe.

28 ISO 9001-2008 Cuctembl MEHEIKMEHTa KauecTBa. TpeboBaHwMs.




