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1 OOmas 9acTh

B nanHo#i paboTe paccMOTpEHbI CBOWCTBA BHICOKOIPOYHOIO YyryHa C HIAPOBUJIHBIM Ipadu-
tom (BUILI') — kak marepuana i MPOU3BOJACTBA TPYO, (DAaCOHHBIX YacTEl M TEXHOJIOTMYECKHE
ocobenHoctu ux npouspojictea Ha OO0 «JITK «CBoOOIHBIN COKOI.

[IpencraBiena HOMEHKJIATypa BBITYCKaEMOW MPOAYKLUHU, 00JacTh ee MPUMEHEHHsI, MEXaHH-
YeCKHe U CIIy)KeOHbIE CBOMCTBA, a TAK YK€ MPAKTUUECKUE PEKOMEHJAIMHU 10 MPOKJIAJKE, UCIIBITaHU-
SM U PEMOHTY TpyOomnpoBoa0oB. B 0CHOBY paboThI 1oJ10skeHbl 0000UIEHHBIE CBEJICHUS O TPYOOIpo-
Bojax u3 BUII', B3sThIe U3 ONbITa OTEYECTBEHHBIX UCCIIEJOBAHUI U MaTE€pPUaIOB 3apyOeKHBIX HC-
TOYHUKOB.

1.1 YyryH ¢ lIapoBHAHBIM IpauTOM

YyryH ¥ ero MCIoJib30BaHHE U3BECTHO YEIIOBEUECTBY C APEBHUX BpeMEH. [lepBbie TpyObI U3
ceporo uyryHa Obutd U3rotoBieHb 0osee S00 JieT Ha3ax U MpeaHa3HAYAIUCH, PEXKIC BCETO, M
10JIa4M MMUTHEBOW BOJBI U OTBOJA CTOYHOM. B 1921 r. Metamnypru yCTaHOBWIIM, YTO TIPU HAJTHYUH
KPUCTAIIOB TpaduTa MIAPOBHIHON (OPMBI MOXKHO JTIOCTHYB JTYUIIUX XapaKTEPUCTHK MPOYHOCTH. B
50-e roapr ObLT pa3paboTaH MPOMBINUICHHBIM METO 00pabOTKH MarHueM, T.K. UCIIOJIb30BaTh Mar-
HUH 15 iporiecca rpadutu3anyu ObUTO JISTYe W HE TaK JOPOro, KaK, HApUMeEp, Iepuid, JINTUN WIn
Oapwuid.

1.1.1  Onpeoenenue uyeyna.

UyryH — 310 cruiaB xene3a ¢ yriepoaom (Oonee 2%), B KOTOPOM YIIEpOJ MPUCYTCTBYET B
BUJIe BTOPUYHON (a3l — nubo rpacuta, 1mbo kapbuna xeneza. UyryH sBiasercs MHOTrogpa3zHbIM
MaTepHajoM, MPeodIalaloNMMUA CTPYKTYPHBIMH COCTABIISIONIMMHE SIBIISTIOTCS (DEPPUT U TIEPIIHT.
Jlpyrue Xumuueckue >JeMEHThl (IOMUMO XKelle3a M YIIepoja) COAEp)KaTcs B Uyr'yHE B HU3KHX
MPOTIOPIHSAX, HO TAK)KE OKA3BIBAIOT BIMSHUE HA CTPYKTYPY, MEXaHHUECKUE W JINTEHHBIE CBOCTBA
uyyryHa. Kpemunii (00br4n0 1 — 3%) urpaer cnennpuyeckyro polib B 4yTyHE U JIeNaeT ero, hakTu-
YEeCKH, TPOWYHBIM CILJIABOM: JKeJe3a, yriiepoaa U KpeMHHUSI.

1.1.2  Paznuumnsie 8uobl uyeyHa

B 3aBUCHUMOCTH OT COCTOSIHMA yTIJIepoa B CTPYKTYpE Uyr'yHa pa3inyaroT:

- OeIBIi IyTYH, B KOTOPOM BECh YIIIEPO HAXOAHUTCS B CBSI3aHHOM COCTOSTHUH B BHJIE KapOuaa
xKenesa,

- CepHIi 9yT'YH, B KOTOPOM YTJIEPO/I B 3HAYUTEIILHON CTETIEHU MITH MTOJTHOCTHIO HAXOTUTCS B
CBOOOJTHOM COCTOSIHUH B (hopMe MIIaCTUHYATOro rpaduTa;

- BEICOKOTIPOYHBIN UyTyH, B KOTOPOM YTJIEPO]] B 3HAYUTEILHON CTENIEHH WIIA TIOJTHOCTHIO Ha-
XOJUTCS B CBOOOJTHOM COCTOSTHUM B (hopMe IapOBHIHOTO rpaduTa;

- KOBKHAHU YyT'yH, B KOTOPOM BECh YTJIEPO/I WIH 3HAYUTENbHAS 9aCTh €0 HaXOIUTCS B CBOOOI-
HOM COCTOSIHUH B (pOopMe XJIONMBEBUAHOTO rpaduTa.

Takum oOpa3om, 4yryH (KpoMe O6esoro) oTiIn4yaeTcs OT CTall HATMYUEM B CTPYKType rpadu-
TOBBIX BKJIFOYCHUH, a MEXIY COOOW UyTyHBI pa3IHyaroTcss JOPMOIA ITHX BKItOUeHHH (cM. puc. 1.1).

1.1.3  Buusanue ghopmol epagpuma

B cepom uyryne rpaduT npucyTCTBYeT B JOpME MIIACTHUH, KOTOPBIE SIBISIFOTCSI OCTPHIMU HaJl-
pe3aMM BHYTPH MeTalljia, MPOBOLMPYIOLUIMMH 00pa30oBaHue TPEIUH. ITO 0OCTOSATENHCTBO OKa3bIBa-
€T OTpHIIaTeIbHOE BIMSHIE Ha CBOICTBA YyTryHA: COPOTUBJICHUE Pa3pbIBY, U3THOY, KPYyUEHHUIO.

B uyryne ¢ mapoBuaHOi ¢Gopmoit rpadura MCKIIOYAETCS BO3MOXKHOCTb PACIHpPOCTPAHEHUS
TPENINH, TaK Kak rpadut umeet Gopmy cdepsl, U TaKOH YyryH HMEET 3HAYUTEIHHO 00JIe€ BHICOKYIO
MPOYHOCTh NPU PACTSKEHUH U U3rH0e, YeM Cephlii YyTyH.

KoBkuii uyryH ¢ xjonseBUIHON (opMoii rpaduTa 3aHUMAET TPOMEKYTOUHOE MOJI0KEHHUE TI0
IIPOYHOCTH MEXY CEPBIM U BBICOKOIIPOYHBIM UYT'YHOM.
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a) cepblit 0) BBICOKOIIPOYHBII B) KOBKUH

Pucynok 1.1  CrpykTypa uyryHa.

1.1.4  Ceoiicmea uyayna c wapoeuonoti popmoii epaguma

Bnaronaps mapoBugHo ¢popme rpaduta Beicokonpounsiid uyryH (BULID) obnagaer kom-
IJIEKCOM BBICOKMX MEXAHUYECKUX CBOWCTB:

- BPEMEHHOE CONPOTUBIICHUE;

- yapHas BSI3KOCTb;

- IIpe/ie]l TEKY4YECTH;

- OTHOCUTEJIBHOE YJINHEHUE.

bnaronaps Beicokomy coaepskanuto yriepoaa BUIT o6manaer Bcemu TpaaullmOHHBIME Ka-
YECTBAMM YYTYHOB:

- BBICOKOM ITPOYHOCTBIO HA CXKATHUE;

- BBICOKOH yCTaJIOCTHOM NPOYHOCTHIO;

- XOpPOIIMMU JTUTEUHBIMH CBOMCTBAMU;

- N3HOCOCTOMKOCTBIO;

- MOJACTCsl MEXaHUYECKOM 00paboTKe.

1.2 IIpounsBoacTBo TPYO U PaCOHHBIX YaCTeH

000 «JITK «CBOOOIHBINA COKOI» MPOU3BOIUT TPYOB! U (haCOHHBIE YACTH, KOTOPHIE UMEIOT
CTPYKTYPY BBICOKOIIPOYHOTO YyTyHA C IIApOBUAHON (opMmoii rpadura, cormacHo 1ISO 2531, EN
545 u I'OCT 1SO 2531. Mexanuyeckue cBoiicTBa MeTayuia TpyO M (pacoHHBIX 4HacTeil yka3aHbl B
Tabimuue 1.1:

Ta6muma 1.1 MexaHnueckne cBOMCTBa TPYO U (PaCOHHBIX YAaCTEH.
HanMmenoBanue nmokasarensa Bun nponykiuu 3HaueHne
Bpewmentoe conporusenne Tpy6sl / dacoHHBIE YacTH 420/420
paspsiBy, MlIla
Y CIIOBHBIH NIEJIEIT TEKy\eCTH, TpyOb1 / dacoHHBIC YacTH 300/300
MIla
OTHOCHUTENBHOE YATUHEHUE, %o TpyOs1 / dacoHHbIe YacTH 10/5

Tsepnocts, HB TpyOs1 / dacoHHbIe YacTH 230/250




: 000 «JITK «CBOOOIHBII COKOID
6/ ctp. 5 u3 140
Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

TexHoIOTHS U3rOTOBIEHHS TPYO M3 BEICOKOIIPOYHOTO YYT'yHA C MAPOBUIHOM (popmoii rpa-
¢duTa peacTaBieHa Ha pucyHke 1.2.

IlraBnabHOE Jluteiinoe Ipoxoanas Tpy6GooTaeinka
oTAC/ICHUuE OTJCJICHHUE neynb

g
=

YcTaHOBKA HAHECEHUA YCcTaHOBKA HAHECEHU ST VeraHoBKa
BHEIIHUX 3aIIUTHBIX -
T BHYTPEHHEro HeMeHTHO OIUHKOBANNE
MOKPBITUH MeCYaHOT 0 MOKPbITHS

Yuacrok CkJ1aja roroBoii
MaKeTUPOBaAHUSA NPOAYKIHUH
Pucynok 1.2 TexHomnorust u3rorosynenus Tpy6 nuz BUILLI.

1.2.1  IInasunvnoe omoenenue

[InaBuiibHOE OTAENEeHHE 000PYAOBAaHO MHAYKIMOHHBIMH M€YaMH, B KOTOPBIX MPOU3BOJIUTCS
pacIuiaBieHHe TBEPJOW IMIMXTHI (YYIIKOBBIA YYT'yH, CTAJIbHOW JIOM, BO3BpaT COOCTBEHHOT'O MPOM3-
BO/IcTBa). Bo3MoxeH BapuaHT pabOThl MHAYKIIMOHHBIX IIeUel Ha )KHJIKOM JIOMEHHOM uyryHe. Pac-
IUIaBJICHHBIM YyT'yH MOJIBEpPraeTcsi BHENEUHOM 00paboTke aecynb(ypupyroMMy peareHTaMu C Iie-
abi0 yaanenus cepsl (10 0,015%). 3areM B MHAYKIIMOHHBIX M€Yax MPOU3BOJUTCS HArpeB U JI0BO-
Ka XHJIKOTO 4yTryHa JI0 3aJJaHHOT'0 XUMUYECKOTo cocTaBa. [1oaroToBiaeHHbIN TakuM 00pa3oM 4yryH
HepeaaeTcs: B MUKCEp, TJ€ MPOUCXOIUT €ro HaKOMJICHUE, YCPEAHEHUE M0 XUMUYECKOMY COCTaBy U
neperpes 10 temneparypsl 1500-1520 °C.

[ToaroToBiaeHHBIM B MUKCEpE METAJL PA3JIMBACTCA B NIEPEJaTOUYHbIE KOBIIY, B3BELIMBACTCS U
nepeaaeTcs Ha NOCT MOAU(PUIIMPOBAHUS.

MoauduinupoBanue TPOU3BOAUTCS Ha Tpaibammapare MarHuicoAepIKaileil MOopOITKOBON
IIPOBOJIOKOH C IIeIIbI0 TOJTYYEHUs IapoBUIHOM (opmbl rpaduTa. [lanee KOBII epeaaeTcst s pas-
JIMBKY Ha [IEHTPOOEIKHBIX MAIIMHAX.
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1.2.2  Jlumeiinoe omoenenue

JluteiiHoe oTaeneHre 000pyI0BaHO IIEHTPOOSKHBIMU MamnHamMu pupm «Pont-a-Mousson» u
«Wantong». B mpouecce oTauBku TpyO Ha LEHTPOOEKHBIX MAallMHAX MPOU3BOJUTCS BTOPHUUHOE
rpaduTH3UpyONee MOAU(PUINPOBAHHE MOPOIIKOM (heppOoCHUIHIINA, KOTOPBIA MOJAETCS B CTPYIO
MeTajia.

Jns hopmupoBanus pacTpyOHOH 4YacTH TPyO NMPUMEHSIOTCS MECUYAHO-CMOJISTHBIE CTEP)KHHU,
KOTOpBIE M3rOTaBJIMBAIOTCS B CTEPKHEBOM OTAENIEHWH Ha crepkHeBbix aBToMarax LFBI100 u
LFB50 ¢upmer «Laempe» o cold-box-amin-mporeccy.

1.2.3  Tepmuueckoe omoenenue

OtnuThie TPYOBI MOCTYNAIOT B KOHBEHEPHYIO M€Y MPOXOIHOTO THIA JUI TEPMOOOPaOOTKH.
[Tocne mpoxokaeHus Yyepe3 meub TPyObl UMEIOT CTPYKTYPY BBICOKOIPOYHOTO YyTyHA C IIAPOBHU-
HBIM TpaduTOM, OOECIICUMBAIONIYIO TOJYYCHHE MEXaHWYEeCKMX CBOMCTB 4yryHa coriacHo SO
2531, EN 545 u 'OCT 1SO 2531.

1.24  Omoenenue mpyboomoenxu

[Tocne TepMo0OpabOTKH, HA BBIXOIE U3 meun TpyOs moasepraoTcs 100%-HoMy BH3yanbHO-
MY ¥ HHCTPYMEHTAJIBHOMY KOHTPOJIIO, & TAK)KE KOHTPOJIIO IUIACTUYHOCTH METaJlia.

[Tocie mepBUYHOTO KOHTPOJISE TPYOBI MOCTYIAIOT HA JIMHUU 00pa0OTKU U KOHTPOJIS, TJe TPOo-
U3BOJIUTCS MX COPTUPOBKA IO JUAMETpaM, 3a4MCTKa, NUIM(OBKa pacTpyOHOW YacTH M TIIAJKOTO
KOHIIa, a Takke 100%-Hoe ruipaBInyecKoe UCTIBITAaHHE.

Ha Bbixone ¢ nuHHNA 0O0paOOTKH MPOM3BOIUTCS OKOHYATEIILHBIA KOHTPOJb F€OMETPUU pac-
TpyOa, YHCTOTHI HApY>KHOW W BHYTPEHHEH MOBEPXHOCTH TpPyO, HApYKHOTO JUAMETpa TIaIKOTO
KOHIIa Iocyie HUTM(GOBKYU UM OTPE3KU U KauecTBO (acKu.

Ot Kax10il mapTuu TpyO, OTIUTHIX B TEUEHUE CMEHBI M NpUHATHIX KoHTposiepamu OTK, oT-
Ouparorcs 00pasibl TpyO KaXIOro JUameTpa A MPOBEPKU MUKPOCTPYKTYPHI U MEXaHUUYECKUX
XapaKTEPUCTHK.

[Tocne monmyueHUs pe3yabTaTOB UCIBITAHUN MApTUS TPYO CUMTAETCA OKOHUATEIBHO IPUHSATON
OTK u HanpasJsieTcsi Ha yYaCTKH HAHECEHHUsI HApy>KHOTO ¥ BHYTPEHHETO 3alIUTHBIX MTOKPBITHIA.

1.2.5  Vuacmok nanecenus yuHK08020 NOKPbIMIUSL

[{unkoBaHue TpyO MPOM3BOJUTCS HA YCTAaHOBKAX ITMHKOBAHHUS Ta30TEPMUUYECKUM METOJOM
cormacuo 1SO 8179-1.

Jlns HaHeceHWs IMHKOBOTO MOKPBITUS HMCIOJIB3YETCs IMHKOBAs MPOBOJIOKA C COJIEpP:KaHHUEM
nrHKa He MeHee 99,0% wim nWHK - aTIOMUHHEBAs MPOBOJIOKA, cocTosmas u3 85% nuuaka u 15%
ATIOMUHUSL.

HpI/IHHI/IH TEPMHUYCCKOI'0 HAIBIJICHHUA IMUHKA COCTOUT B pacCIljiaBe HI/IHKOBOfI ITPOBOJIOKH ITIOJ
BO3JICHICTBUEM DJIEKTPUUYECKON TyTH M TMOCIEAYIOIIUM paclpeelieHueM Karelb pacliaBIeHHOTO
[IMHKA Ha TIOBEPXHOCTh BPAIIAIOIICHCS TPYOBI CTPYEN CIKATOTO BO3IyXa.

1.2.6  Yuacmok nanecenus yemenmno-necuano2o noKpulmus

Jlns nanecenus neMeHTHo-necyanoro nokpseItTus (LI1I1) ucrnons3yroTes necok KBapueBbId 1
HOPTIAHALEMEHT (MITH TIIMHO3EMUCTBINA IEMEHT /sl KaHAJIU3alMOHHBIX TPYO).

Jlns 3ammuThl BHYTpEHHEH MoBepXHOCTH TpyO, B cooTBeTcTBUH ¢ ISO 4179, npexycMoTpeHsl
ABTOMATUYECKUE JIMHUM, COCTOSINE W3 POTAlMOHHBIX MamuH Ay HaHeceHus LIIIII u arperaros
nuckyccrBeHHoro TBepaeHusi (AUT) mnsa yckopeHHo# TepMmoBiaxHocTHONH oOpadotku (TBO) cBe-
JKEHAHECEHHOT'O MOKPBITHSL.

[TpenBaputensHO B pacTpyO M INIaKuil KOHEL TpyO yCTaHABIMBAIOTCS OrpaHUUYUTEIbHBIE 3a-
DIymKy (st odecreueHus: Heooxoaumoro cios LI mo Topmam TpyOsl), 3aTeM TPyOBI MOCTYMAIOT
Ha POTALIMOHHBIEC MAIIMHBIL.

IIpuroToBIEHHBIN HEMEHTHO-TIECYaHbIM PACTBOP MOJAETCS C MIOMOILBIO ITHEKOBOI'0 HAcOCa B
TpYyOBI, I'/le IPU BpalleHUU TPyO paBHOMEPHO paclpeAesieTcs M yIUIOTHAETCS.
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[Toce nanecenust LIIIIT TpyObI mepenaroTcs Ha TEPMOBIAKHOCTHYIO 00padoTky B AUT, e
POMCXOTUT HAOOP MPOYHOCTH MOKPBITHS TPU BIAKHOCTH Bo3ayxa Omuskoi k 100%. TpyOsr ¢
LT 13 rImHO3EMUCTOrO LIEMEHTa TEPMOBIIAXHOCTHOM 00paboTKe HE OBEPIratoTCs.

[To cneunansaOMy TpeboBanuto [Torpedburens nosepx LTI MoxkeT HAHOCUTHCS CION M30-
JISIUUOHHOTO TOKPBITHS HA OCHOBE 3IIOKCHIHOW CMOJIBI.

1.2.7  Yuacmox nanecenus HapysicHO20 3a6epuiarouye20 NOKPbLMUSL.

TpyOs1, npomeamue TBO, nmoctynatoT Ha y4yacTOK HaHECEHHUS HAPYKHOIO 3aBEpPLIAIOIIETO
MIOKPBITHS, KOTOPOE Mpou3BoauTes cornacHo ISO 8179-1.

B kadecTBe 3aBepIIAIOIIETO CJI0S UCIOIB3YETCS N30JIALMOHHOE MOKPBITHE Ha OCHOBE OUTYM-
HOM, aKpUJIOBOW WJIM SMOKCHUIHONW CHHTETHUECKOM cmonbl. [lepen HaHeceHHWEM JaKOKPACOYHOTO
MaTepuaia TpyObl IpeiBapUTENIbHO IOJOTPEBAOTCS 10 HEOOXOAUMON TEMIIEPATYPHI.

Hanecenne MmoOKpbITHS MPOU3BOIUTCS HA JIBYXIIO3ULMOHHBIX YCTAHOBKaX METOJIOM 0e3B03-
JYLTHOTO paclbUICHUsI TOKPBITHS Ha BpalllaloLlytocs Tpy0y.

[Tocne HaHEecEeHUs MOKPBITUS TPYOBI MOCTYIMAIOT B CYIIUIBHYIO KaMepy, TJIe TPOU3BOJUTCS UX
CYyIIKa MOJOIPEThIM BO3AYXOM. 3aTE€M Ha BHYTPEHHIOI MOBEPXHOCTh pacTpyOa HAHOCUTCS CJIOU
3aLIUTHOTO MTOKPBITHS.

Cpenssisi TONIIMHA HAPYKHOTO 3aBEPINAIOIIETO MOKPBITUS COCTaBIsAeT He MeHee 70 MKM, co-
ritacHo 1SO 8179-1.

1.2.8  Ilpuémxa comogoti npoodyKyuu
Ha tpyOsb! ¢ BHyTpeHHUM U BHEIIHUM NOKpbITUAMHU HaHocuTcs JIOI'OTUII npeanpusitus usroro-
BUTEJISI 1 MAPKUPOBOYHBIE PUCKH [T cOOpKH TpyOomnpoBoaa. ['otoBbie TpyOb mpuHuMatotcst OTK.
Tpy6sr DN80-300 MM yBsi3piBatoTcst B makeTsl, Tpyosl DN 400 MM 1 BbIIe OTrpyXarTcs 0e3 make-
TOB (HaBasioM). Bce TpyObl oTnpaBistoTcs Ha CKJ1a TOTOBOM MpoAyKuuu uist oTrpy3ku [Torpedu-
TEJIO.

1.2.9  Ilpoussodcmeo ghaconuvix uacmetl

[TpousBoacTBo ¢aconnbix yacteil u3 YT uaer no Tomy ke NpUHUUIY 4YTO U TPYO (moaro-
TOBKA METAaJlIa, JINThE, OBOJIKA U HAHECCHUE 3alUTHBIX MMOKPBITH), 32 HCKIIIOYEHHEM TepMOOOpa-
00TKH, KOTOpasi B 3TOM Clly4ae He TpeOyeTcs.

N3 mukcepa Metai pa3nuBaercsl B 0apabaHHbIE KOBILH, /1€ TPOU3BOANUTC MOIUPUIIMPOBaA-
HUE KOMIUIEKCHBIMU MOJU(pUKAaTOpaMu JJIsl OJy4eHUs IapoBUIHOM Gopmbl rpaduTa. [lanee koI
nepeaaéTcs Ha CTEeH1 TUTEHHOro KOHBeWepa Ul pa3iMBKH MeTalla YalHUKOBBIMHM KOBILIAMH B JIH-
TeiiHble popmbl. JIuTeliHble (OpPMBI M3rOTABIMBAIOT U3 XOJIOJHO-TBEPACIONIMX CMECEil Mo a-CeT
nporeccy. s dopmupoBaHus pacTpyOHOM yacTh (PaCOHHBIX yacTel HMPUMEHSIOTCS IeCYaHo-
CMOJISIHbIE CTEP>KHHU, KOTOPbIE M3rOTaBIMBAIOTCS B CTEPKHEBOM OTJIEJICHUM Ha CTPEXKHEBBIX aBTO-
marax LFB100 u LFB50 ¢upmer «Laempe» mo cold-box-amin npoueccy. OtimBka pacoHHBIX dac-
Tel MPOU3BOJUTCS METO/OM JIUThSI B CyXH€ caMOTBepJIerole rnecyanbie Gopmbl. ['0TOBBIE OTIMB-
KU MOCTYTAIOT B OT/EIECHNUE 00PYOKH JINThS, TJ€ OTACISAIOTCS JIUTHUKH, IPOU3BOAUTCS 3aTOUYKA OT-
JMBOK a0pa3uBHBIM MHCTPYMEHTOM M OUMCTKa B ApoOeMETHOM Oapabane. [locie nepBUYHOrO KOH-
TPOJI OTIMBKYU MPOXOAT MTHEBMATHUYECKOE MJIM THIPABINYECKOE UCIBITAaHHE, POXOJIAT MEXaHU-
4ecKylo 00pa0OTKy Ha METAUIOPEXKYIIUX CTAaHKAX M HAIPABISAIOTCS HAa yUaCTOK HAaHECEHUS HapyXK-
HOTO W BHYTPEHHErO 3alIUTHOIO MOKpbITHS. HaHeceHuwe 3aliuTHOrO BHYTPEHHETO LEMEHTHO-
IIECYaHOT0 MOKPBITHS U BHEIHETO 3aBEPIIAIOILETO CJI0s MPOU3BOIUTCS BpyuHYto. ['oTOBBIE pacon-
Hble yacTu npuHuMaeT OTK u onpasisier Ha cki1ag TOTOBOM npoaykuuu s otrpy3ku [lorpeOute-
J10.

1.3 3aBojaCKHE UCTTBITAHUA

Kaxnas TpyOa u (hacoHHas 4acTh MOABEPraeTcs 3aBOJACKOMY HCIIBITAHUIO BHYTPEHHUM JaB-
JICHUEM B COOTBETCTBUHU C TpeOOBaHUAMH MEXIyHapoAHbiXx craHmaptoB I1SO 2531, EN 545 u
I'OCT IS0 2531.
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L{eb TaHHOTO UCIIBITAHUS — MPOBEPKA FEPMETUIHOCTH TPYO U (PaCOHHBIX YaCTEH.
Wcnbitanus TpyO MPOBOJST THAPABINYCCKUM JaBJICHHEM HE MEHEE:

- 5 MIla (50,0 KFC/CMZ) s DN 80 - 300 muM;

- 4 MIa (40,0 krc/cm?) st DN 350 - 600 mu;

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

Wcnbitanus (aCOHHBIX YacTel MPOBOASIT I'MIPABINUCCKUM JIaBJICHUEM HE MCHEE:
- 2,5 MIla (25,0 KFC/CMZ) s DN 80 - 300 mm;

- 1,6 MlIIa (16,0 krc/cm?®) must DN 350 - 600 Mu;

- 1,0 MIla (10,0 krc/em?) s DN 700 - 1000 M.

1.4 KonTposab kauecTBa

Cucrema KOHTpOJIA U ynpaBiieHuss KadecTBoM, coznaHHas Ha OO0 «JITK «CBoboauslii co-
KOJI», IIPEJICTABIIsET cOO0 KOMITJIEKCHBIH MpoLiecc, 0XBAaThIBAIOLINM BCE 3BEHbs ITPOU3BO/ICTBA, Ha-
YHHasl C IPUTOTOBJIEHUS METAJUIA U 10 TOTOBOU NPOAYKIIHH.

Korna GynyT npoiiieHsl Bce 3BeHbs IPOU3BOICTBEHHOI'O MPOLIECCca U BCE Talbl KOHTPOJIS,

W3TOTOBJICHHAS IPOAYKIIHS TOJDKHA OTBe4aTh TpeboBanmsM crtanmapros 1SO 2531, EN 545, ISO
8179-1, 1ISO 4179.

141  Koumpoav ucxoouvlx mamepuanios

[Tpu KaXx10¥ MOCTaBKE OCHOBHBIX MaTCPUAIIOB ITPOU3BOUTCS KOHTPOJh Ka4eCTBA:

- (heppocIIIaBOB U AOMOIHUTENBHBIX MIPUCAIOK;

- TIeCKa JUISI U3TOTOBJICHUS CTeP)KHEW U BHYTPEHHETO IIEMEHTHOTO TIOKPBITHSI,

- [IEMEeHTA JIJIs1 BHYTPEHHETO MOKPBITHS;

- TAKOKPACOYHBIX MATEPHAIIOB ISl BHEIITHETO 3alTUTHOTO MTOKPBITHS.

KOHTpOITI0 MOUIeKUT TaKkKe Psifl BCIOMOTATENbHBIX MaTePHANIOB, HE BXOSAIIUX HAMPSMYIO B
coctaB TpyO W (acoHHBIX YacTel. HeoOXoquMble CIBITaHNS Ha3HAYAIOTCS B 3aBUCHMOCTH OT Ka-
YeCTBA U PETYISIPHOCTH MOCTABOK.

Konumponw 6 npoyecce npouzeoocmea

B mponecce npou3BoACTBa MOUIEKUT KOHTPOJIIO:

- XUMUYECKHH COCTAB JKUIKUX IOMEHHBIX YyT'YHOB;

- COJIepKaHUE Cephl B UyT'yHE 10 U MOCIIe 1ecyabyparnu;

- XUMUYECKHUH COCTaB UyTyHa, NOATOTOBJIEHHOIO B MHAYKIIMOHHBIX I€YaXx;

- XUMUYECKHM COCTaB YyTryHa B MUKCEPE;

- TEMIIEpATypa YyI'yHa, BbIIaBaEMOT'0 U3 MUKCEPA,

- coJIep KaHUe Cepbl U MarHUsl B UyT'yHE Mociie MoAu(UIIMpOBaHHS MarHueM (KaskJbplii KOBII);

- CTeneHb OTOENEHHOCTH YyTyHa (KIMHOBAs poba) 1mocie MOJUGHUIIMPOBAHUS MarHieM (Ka-
KB KOBII);

- BEC Ka)XJJOU OTIMTOH TpyOBbI;

- BHEIIHUH BUJ (BU3YAJIbHO) OTJIUTHIX TPYO.

1.4.2  Kommponv omaumolx mpyo

TpyOs1, npomeamnre TepMoodpadboTKy, nomiexar 100%-HoMy KOHTPOJIO Ha!
- INTACTUYHOCTh MeTaJlIa (IYKTHJIBHOCTB);

- OTCYTCTBHUE BHEUIHHX J1€()EKTOB;

- COOTBETCTBUE HAPYKHOT'O JHaMETpa YCTaHOBJICHHBIM JoIyckam (Min, max);
- COOTBETCTBHUE TOJIIIMHBI CTEHKH YCTAaHOBJIEHHBIM JIOITYCKaM;

- COOTBETCTBHUE Pa3MEPOB pacTpyda YCTAaHOBIECHHBIM JOITYCKaM;

- COOTBETCTBHUE BeCa yCTAHOBJICHHBIM JIOITyCKaM;

- TEPMETUYHOCTD (THAPOUCITIBITAHUS).
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Taxke IIPOBOAATCA HCIHBITAHHUA MEXAHHUYCCKUX XaApPaKTCPUCTUK M HCCICIAOBAHUA MHUKPO-

CTPYKTYpbI 00pa3ioB TPyO, OTIUTHIX B OJHOU IMAPTHH.

1.4.3  Koumpons 3auumusix nOKpulmuii

LIMHKOBOE MOKPBITHE

KOoHTpOIIIO MOIIEXKUT:

- TOJIIIIMHA HAHECEHHOTO HA TPYOY CIIOSI METAITMYECKOTO IIUHKA,;
- BHCITHUH BUJI U CIUIOIIHOCTH TTOKPBITHSL.

LleMEeHTHO-TIECYaHOE MOKPBITHE
KOHTpoIIr0 MOIIEXKUT:
- CBEXKEIIPUTOTOBJIEHHBIN [IEMEHTHBII pacTBOP Ha COOTHOLIEHHE MECOK/IIEMEHT, BO-

J1a/1IEMEHT;

- TOJIIHMHA CBG)KeHaHeCéHHOFO, d TaAK)KC 3aTBCPACBUICTO ITOKPBITHA,
- BHEIITHUH BU/JI IOKPBITHA.

3aBepuIaroIIee JAKOBOE NOKPBITUE
KOHTpoIIr0 MOIIEXKUT:

- yUcTOoTa TPYyO Mepesl HaHECEHUEM J1aKa;

- TemIieparypa TpyO mepes HaHECEHUEM J1aKa;
- TeMIIepaTypa B CYIIUIbHON Kamepe;

- BHEIITHUH BUJ Y CIUIOIIHOCTD IMOKPLITHUSA

- TOJILIMHA ITOKPBITHUS.

1.44  Koumpons neped omnpaskou npooykyuu
KoHTpob Mpon3BOANTCS HA CKIIAJIE Tepe]] OTIPABKOM ISl TPOBEPKH OTCYTCTBHUS IOBPEK/IE-

HHfI, KOTOPLBIC MOTJIN OBI OSIBUTHCS BO BpEMA CKIIAACKUX onepaunﬁ (HaI[CHI/Ie, CHJIBHBIC Y1apbl U

O6H33TCJ'ILHOMy KOHTPOJIIO IMOJICIKAT ITaKCThI TPY6 (HpaBI/IJIBHOCTB C60pKI/I, Ka4dCCTBO 3aTsXK-

KU 00BSI3KH, TaOapUTHBIE pa3MeEpPHI, BEC).

1.5 Ceprudpuxkanus

[Tponykuus u Cucrema MenemkmenTa kauectBa OO0 «JITK «CB0OOIHBIN COKOM» COOTBET-

CTBYIOT TPEOOBaHUSAM MEXIYHAPOJHBIX U POCCHUICKUX CTAaHAAPTOB:

Cnennduxanus Cranpapr

TpyOst EN 545, 1SO 2531, I'OCT ISO
2531

daconnsle yacTu EN 545, ISO 2531, 'OCT ISO
2531

BreniHee nokpbITHE HUHKOM U OTAEIOYHBIM CII0EM EN 545, ISO 8179-1

BHyTpeHHEee IeMEeHTHO-TIECYaHOE TTOKPBITHE EN 545, 1SO 4179, BS 6920

Cucrembl MEHEKMEHTa KadecTBa. TpeboBaHus ISO 9001:2008

CuCTeMBI SKOJIOTUYECKOTO MEHEDKMEHTa. TpeOoBaHus U
PYKOBOJICTBO 10 TPUMEHEHUIO

CucTeMbl MEHEIDKMEHTA OXPaHbI TPyAa U TEXHUKH 0€30-
nacHocTu. TpeGoBaHus

ISO 14001:2004

OHSAS 18001:2007
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c CEPTHOMIAT COOTRETCTRNE
v

¢ CEFTRMOMALT COOTRETOTRNS
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Lty as e @ Piintuts,

TpyOs! uyryHHble HamopHbIie Bhicokorpounbie DN80-1000 mm ¢
HapYXHBIMU 3aITUTHHIMUA U BHYTPCHHUM [IEMEHTHO-TIECYAHBIM
MOKPBHITUAMU (WTH 0€3 HUX) C pacTpyOHBIMU COCTMHEHUSIMU
«TYTON», «TYTON-SIT», «RJI», «RIS» u dnanmessiM coenu-
HeHueM, u3rorasiuBaemele mo TY 1461-037-90910065-20015,
MIPOIIUTHA TPOBEPKY HA COOTBETCTBUE B CHCTEME CepTU(DHUKAIIH
I'OCT P.

Cpok netictBus - 1o 22 nrons 2018 r.

YacTu COCJMHUTENIbHBIC JUTHIC M3 BBICOKONPOYHOIO YyT'yHa C
HapYXHBIMU 3aIIUTHBIMA W BHYTPCHHHM II€MCHTHO-TICCUAHBIM
MOKPBITUSIMU (WM 0€3 HHUX) C pPacTPyOHBIMU COEAMHEHUSIMU
«TYTON», «TYTON-SIT», «RJI», «RIS» u ¢uranuieBeIM coeau-
HEHUEeM s HanopHbIX TpybomposogaoB DN80-1000 mwm, usro-
taBauBaembie o TY 1460-035-90910065-2015, mponumm mpo-
BEpKy Ha cooTBeTcTBUE B cucteme ceprudukanuu [OCT P.

Cpox netictBus - 110 22 utonst 2018 r

Ceprtudukar yaocToBepsier, uTo TpyObl, (aCOHHBIC YaCTH U
MPHUCIIOCOOICHNS U3 BEICOKOTIPOYHOTO YyTyHa C IAPOBHIHBIM
rpadutom coeaunenussMu TYTON, RJ u RIS Obutu npoBepenbt
Ha COOTBETCTBHE MOJIOKEHUSIM MEKIYHApOIHBIX cTaHapToB EN
545-2010, 1SO 2531-2009 u noaTBepKaaeT, YTO MPOAYKIIHS
YIIOBIIETBOPSIET TPEOOBAHUSAM ITHUX CTAHIIAPTOB.

Cpoxk netvictBus — 110 1 depans 2017 r.

JIOTIOTHATETBHBIN JINCT - OMIMCAHKUE TPOIYKIIMH, Ha KOTOPYIO
BBIJIaH cepTudukar:

- DN80-1000 MM coenuuenus TYTON, RJ u RJS

- yrtoTHUTeNbHOE pe3nHoBoe Kobilo TYTON mo EN 681-1 mis
MMHTHEBOTI'0 X0O35HCTBEHHOI'O BOJIOCHAOKEHUS U KaHAIU3aI[uu

- BHEIITHUE TIOKPBITHS ¢ METATMYCCKHM [IMHKOM ITUHK-ATFOMH-
HUEBOE + 3aBeplaroliee HapyKHOE OTAETIOYHOE MOKPBITHE TI0
ISO 8179-1

- BHyTpEHHEE IIeMEeHTHO-Tiecyanoe nmokpsitie mo 1SO 4179, EN
545

- KJ1acchl 1o aaBienuio 1 coequnenus 1Y TON — C40 (DN8O-
300 mm), C30 (DN350-600 mm), C25 (DN700-1000 mm)

- KJIaCCHI 110 AaBjeHuro 1 coequnennii RJ u RJS — C40
(DN80-300 mm), C30 (DN350-500 mm), C16 (DN600-1000 mm)
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CERTIFICATE

Ceptuduxkar ynocrosepsier, 4to TpyOs! kinacca K9, daconnsie
gactu kiaccoB K12, K14 u npucnoco0iieHnst 3 BEICOKOTIPOY-
HOTO YyT'yHa ¢ MapOBUAHBIM TpaduTom coenuuenuemM 1Y TON,
a TaK)Ke METOJIbI UX KOHTPOJISl OBbLIHM MPOBEPEHBI HA COOTBETCT-
BUE TOJIOKEHUSIM MeXayHapoaHbix crannaptoB EN 545-2007,
ISO 2531-1998 u nmoaTBEepskIaeT, 4YTO MPOIYKIIUS YAOBICTBOPSI-
€T TpeOOBaHUSM ITHX CTAH/IAPTOB.

Cpok neiictBust — 10 1 despans 2017 T.

Ceptudukar paspemraer ucronb3oBanne Tpyd DN80-1000 mm
M3 BBICOKOIMPOYHOTO YYI'yHA C IIAPOBUIAHBIM TpaGuTOM B CETIX
O0IIECTBEHHOTO BOJOCHAOXKeHUs BenmnkoOpuranuu 0e3 yiepba
3I0POBBIO MOTPEOUTEIS.

Cpok nevictBust — 10 18 uronst 2016 T.

CeprHuduKaT yaocToBepseT, 4TO BHYTPEHHEE aHTHKOPPO3HOHHOE
[IEMEHTHO-TIECYaHOE TIOKPBITHE TPYO W (PUTHHIOB M3 BBICOKO-
MPOYHOTO YyryHa C IIAPOBHIHBIM Ipa)UTOM MPOILIH MOJHEIE
UCIIBITAaHKsSI 10 BIMSHUIO HAa Ka4eCTBO BOJBI M TOJITBEPIXKIACT,
YTO MPOIYKIHSI MOKET MCIIOJIb30BAaThCI B KOHTAKTE C MUTHEBOM
BOJIOH M yJOBIETBOpPsieT TpeboBaHUsAM cTtaHaapta BS 6920.

Cpoxk netictBus — 10 uroHs 2017 .

ISO 9001:2008 «Cuctembl MeHeIKMEHTa KadyecTBa. TpeboBa-
HUSD)

Ob6nactp cepTUdUKAIMU: pa3pabOTKa U MPOU3BOICTBO TPYO U3
BBICOKOIIPOYHOT'O YyTYHA C MAPOBUIHBIM IpaduTOM, (PacOHHBIX
qacTeil ¥ (haCOHHOTO JIUTHS, TPOU3BOJICTBO JIUTEHHOTO U TIepe-
JETHHOTO YyTYHA.

Cpox nerictust — 10 9 anpens 2016 r.
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FOC

CERTIFICATE

IS0 14001:2004

FQC

CERTIFICATE

T

1ISO 14001:2004 «CucreMbl 3K0JI0rHYECKOT0 MEHEIHKMEHTA.
TpeboBanus U PYKOBOACTBO MO MPUMEHEHHIO)

O6nacth ceprudukanuu: pa3padoTKa U IPOU3BOACTBO TPYO U3
BBICOKOIIPOYHOTO YyT'yHA C MIAPOBHUIHBIM rpaguToM, (PaCOHHBIX
qacTeil 1 (PaCOHHOTO JIMThS, IIPOU3BOJICTBO JIMTSHHOTO U TIepe-
JIEIEHOTO YyTYHA.

Cpok neiictBust — 10 9 anpens 2016 r.

OHSAS 18001:2007 «Cuctembl MEHEI)KMEHTA OXPaHbI Tpyia U
TEXHHUKH Oe3omacHocTu. TpeboBaHuUs»

Ob6nacth cepTudukanuu: pazpaboTKa 1 MPOU3BOACTBO TPYO U3
BBICOKOITPOYHOTO YyT'yHA C MIAPOBHUIHBIM rpaguToM, (haCOHHBIX
yacTel U (PaCOHHOT'O JIUThSI, IIPOU3BOJICTBO JIUTCHHOIO U Mepe-
JICJIEHOTO YyTYHA.

Cpok nerictBust — 10 9 anpens 2016 r.

[Iponyxus npennpustust (TpyObl, pacoHHBIE YACTH), YIUIOTHUTENIbHBIE KOJIbIIA, HAXOSIIHE-
Csl B TIOCTOSIHHOM KOHTaKTe C MUThEBOM BO/IOM, MPONUIH 00s13aTeNIbHbIE SIKCIEPTU3bI HA COOTBETCT-
Bre EAMHBIM caHUTapHO-3MUAMMHOIOTHYECKUM U TUTHEHUYECKUM TPeOOBaHUSIM U Pa3peLIeHbI IS
MCIIOJIb30BaHUs B BOJIOHAIOPHBIX CUCTEMAX XO035HCTBEHHO-IIUTHEBOTO HA3HAUYEHUS.
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2 Homenknarypa npoaykumu

2.1 Bunanl coennHeHuit

000 WITK «CBoboanslii cokom» npeniaraer [lotpedurento TpyOsl U (acOHHBIE YacTH U3
BUIII" ¢ pa3nu4HbIMU BUJIAMHU COCAMHEHUN:

e pactpyoHoe «TYTON» c¢ ycnoBabeiM gumamerpom 80 — 1000 mm (cm. puc. 2.1, 2.2,
Tab1.2.2);

e pactpy6Hoe «TYTON-SIT» ¢ ycnoBubiM auamerpoMm 80 — 400 mm (cm. puc. 2.1, 2.2,
Tab1.2.2);

e pactpybHoe «RJ» ¢ ycmoBHbIM nuamerpoM 80 — 500 mm (cm. puc. 2.5, 2.6, Tadi. 2.5);

e pactpybHoe «RJS» ¢ ycnoBabiM auamerpom 600 — 1000 mm (cm. puc.2.9, 2.10, Tabim. 2.8);

e (nanneBoe ¢ ycnoBHbIM quameTpoM 80 — 1000 mm (cm. puc. 2.12, 2.13, T1a6:1.2.10). Xapak-
TEPUCTUKH COEMHEHUH yKa3aHbl B Tabnuue 2.1.

Tabnuua 2.1 XapakTEpUCTUKH COCTUHEHUIN

XapakTepucTuKa TYTON TYTON-SIT RJ RJS dnaHueBoe
Ef}?;;:;;lg;nepeMemeHHe Ja Ja Ila Tla Her
YTrinoBoe OTKIIOHEHHE Ha Ha Ha Ha Her
J(_I:;I\I;IPOTI/IBJIGHI/IG OCEBBIM CHU- Her Jla Jla Ta Ila
ITpocTota c6opku ITpocTo TIpocto TTpocTo Mpocto r(;)‘;ecliz
un onnnt m cromen | Jl Tl o Her
Pazbopka [Tpocto [Tpocto [Tpocto [Tpocro r(;)ti)eci];
one n 1oyGomponoe Gap | 0100 | Joles | Job4x | Jo25+ | Jlo2ss

* - TUara30H 3HAYCHWH yKa3aH B Tabauie 5.1 Ha ¢. 67

2.2 Tpy6a ¢ coequnenuem «TYTON»

Inaokuii kouney mpyowi

Ynnomnumenvuoe
Ppe3uHogoe Kobyo

Pucynok 2.1 PactpyoHoe coenunenne «TYTON».
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Coenunenne «TYTON» - pactpyOHOE coequHEHHE TIOT YIUIOTHUTEIIEHOE PE3UHOBOE KOJIBIIO
(puc.2.3, Tabn. 2.3). YIUIOTHEHHE AOCTHracTCs paJraibHBIM C)KaTHEM YIIOTHHUTEIBHOIO KOJIbIIa B
nporiecce cOOpku. Jlnama3on NpuMEeHEHHUs — XOJIOAHOE BOJOCHA0KEHNE, KaHATM3aIHA.

Coenunenne «TYTON» He SBISETCS JKECTKHMM W TIO3BOJIICT OTKJIOHSTHCS COCAMHEHHBIM
TpyOam Ha yron ot 1,5 mo 5° B 3aBucuMocTH OT nuametpa Tpyd (moapodHee cM. 1m.5.13) mpu co-
XpaHEHHUH TIOJTHOM TePMETHYHOCTH CTHIKA.

i ﬁ/” 77 |
/ = 277y s i
D Ao,
Iy L
Pucynok 2.2 Tpyba pactpyOHnas ¢ coequaerHreM «TYTON.
Tabmuua 2.2 OcHOBHBIE pa3Mepbl H Macca TPYOBI.
PasmMepbl, MM Macca 1m YcnoBHas Macca TpyObI ¢ pacTpydom
Macca TpyObl 6€3 | (6e3 1eM. MOKPBITHS / C IIeM. OKPBITHEM),
pactpy0a, pactpy0a KT, TIpH pacdyeTHoi mnae L
DN D DE S S1 Iy KT (c ueM. mox-
phITHEM), KT 5800 6000

80 | 140 | 98735 | 6,0 |37 | 80 3.4 14,1 74,0 850 | 765 88,0
100 | 163 | 118753 | 6,0%* |3727 | 88 43 17,5 92,0 1060 | 950 | 109,0
125 | 190 | 14475 | 6,0™ (3770 | o1 | 57 21,7 1150 | 1320 | 1190 | 136,0
150 | 217 [ 170759 | 6,0%* (3737 | 04 7.1 26,2 1390 | 1590 | 1440 | 1640
200 | 278 | 222*30 | 63*° 3% | 100 | 103 35,3 1880 | 2150 | 1940 | 2220
250 | 336 | 274757 | 687|375 [ 105 | 142 46,0 2470 | 28,0 | 2550 | 290,0
300 | 393 326755 | 7,27 |37 [ 110 | 189 57,5 3130 | 3520 | 3230 | 3640
350 | 448 | 378755 | 7707|5755 | 110 | 237 75,4 390,0 | 4610 | 4030 | 476,0
400 | 500 | 42975¢ | 817|575 | 110 | 295 90,3 467,0 553,0 | 4820 | 5710
500 | 604 | 532755 | 9,0%° (5735 | 120 | 42,8 122,9 6480 | 7560 | 6690 | 780,0
600 | 713 | 63570 | 99%° (5735 | 120 | 59,3 159,3 8550 | 9830 | 8820 | 10150
700 | 824 | 7387, (1082|6750 | 150 | 79,1 205,8 10880 | 12730 | 11230 | 1314,0
800 | 943 | 84270 | 11,7760 | 160 | 1026 250,6 1351,0 | 15560 | 13940 | 16060
900 |1052| 945%,3 | 12,6%2|6"52 | 175 | 129 300,2 16390 | 18700 | 1691,0 | 1930,0
1000 | 1158 |1048 70| 13,52°(675% | 185 | 1613 353,3 19550 | 22100 | 2017,0 | 22810

[Ipumeuanue - omyck mo macce 1 TpyO 0e3 nemeHntHoro mokpeitus: DN100-200 mm — 8%
DN250-1000 mm — 5%.
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Pucynok 2.3 VmnotHutensHOe pe3nHOBOE KOJbI0 Thia «TY TONY.

Tabmuna 2.3 OcHOBHBIE pa3MepBbl U Macca YINIOTHUTEIBHOTO KOJIBLA.
Pazmepsl, MM Macca, KT

DN dy d, ds hy ty t, r (cipaBoyHast)

80 12610 | 1240 | 16" | 10°° | 26 505 3,5 0,13
100 14670 | 1447 0,21
125 17310 17171 | 16'° | 1003 26 5% 3,5 0,29
150 200"° | 198'1® 0,36
200 256°1° | 254*°° 18,005 | 1008 |30 | guo 40 0,50
250 31075 | 308%%S ’ 32 o ’ 0,72
300 | 3667° | 364™° | 0005 | 1203 | 34 | 709 .5 0,94
350 420720 | 418*%° ' 1,25
400 47520 | 47320 | 22,010° | 13703 38 8% 5,0 1,54
500 5830 | 5g1*30 | 24,010° | 14703 42 9°%% 5,5 2,45
600 692720 | 690*° | 26,0 | 15703 46 | 10795 6,0 3,34
700 809737 | 803'3° |335"° | 20®% | 55 1505 |10 4,55
800 | 919732 | 913'35 | 355" | 2103 | 60 280 5,51
900 | 1026757 | 102070 | 37,5 | 22%% | 65 89 | a0 6,30
1000 | 1133779 | 11270 | 39,5"° | 23*%3 | 70 o3 ’ 7,04
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2.3

Tpyo6a ¢ coequnenuem «TYTON-SIT»

Coenunrenne «TYTON-SIT» - pactpyOHOEe coeawHEHHE TOJ YIJIOTHUTEIHHOE PE3NHOBOE
KOJb110 (puc.2.4, Tabim. 2.4), ananoruyno coequHeHuro «TYTONy. [{nsg gaHHOTO CO€ITMHEHMS HC-
nonb3yeTcs Tpyda ¢ coenuneHueM «TYTON» u ymmorHutenbHoe pe3nHoBoe Koibio «TYTON-
SIT», ycunenHoe npyxuHHbIMU cerMeHTaMu. CoeJMHeHHe YCTOMUMBO K CMEIIEHHUI0, He TpeOyeT B
MeCTaX U3MECHECHHUS HAIMPABJICHUS YKIAJKH TPyOOIPOBOAa MM YMEHBIIECHUS AnaMeTpa (Ha TPOUHHU-
Kax, MMOBOPOTAax, MepexoJax) YCTAaHOBKH YIMOPOB (YKpenuTelbHble OIOKM) AJIi KOMIEHCAIIMH CHII
0CEBOT0 TUJPABIMYECKOTO NABJICHUA. YTIUIOTHUTENbHOE pe3uHoBoe KonbIo «TYTON-SIT» ocHa-
IICHO C BHYTPEHHEH CTOPOHBI CTAILHBIM MPYXUHHBIM CETMEHTOM. TpyOBbl C YIUIOTHUTEIBHBIM pe-
3uHOBBIM KOJIBIIOM «TY TON-SIT» npenHazHadeHsl AJis SKCILTyaTalliy B TPyOOIIPOBOIAX € JOITYC-
TUMBIM pabo4uM JaBlIeHHEM B TpyOorpoBoje 10 16 Gap B 3aBUCUMOCTH OT nuametpa. Tpybompo-

BOJT MOXET OTKJIOHATHCS B JIIOOYIO CTOPOHY 710 3°.

CraapHoU OPYKUHHBIHA CETMEHT

Bum A

Pucynox 2.4  YnnorHurenbHoe pe3nHoBoe KOJbI0 «TYTON-SIT».

Tabmuna 2.4 OCHOBHBIE pa3MepPhl YIUIOTHATEIBHOTO KOJIbIA U TAPAMETPHI.
Pazmepsl, MM KonnuectBo HonycTtu-
CTaJIbHBIX Knacc |Kmacc mo| moe pabo-
DN | di | & | & |t | corvenron |memmo| cremn | mene(PF
IIIT. A), 6ap
80 126710 | 124*10 | 16%0° 26 4 C100 | K9 16
100 | 14670 | 144*0 | 16%0° 26 5 C100 | K9 16
B B . C64
125 | 1730 | 171%10 | 16%0° 26 5 c1oo | KO 16
. . . C64
150 | 200 | 198*1% | 16'0° 26 7 o100 | K9 16
200 | 25675 | 254515 | 1805 | 30 10 €64 | k10 16
C100
250 | 310°'° | 308*° | 20%0° 32 15 C50 K9 10
300 | 36615 | 364%1° | 2170° 34 20 C50 K9 10
400 | 47520 | 47320 | 23%0° 38 30 C50 | KI0 10
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2.4 Tpyo6a ¢ coenunenuem «RJ»

CmonopHas npoeonioka

Hannaenennwiii sanux

Pacmpybuas wacme mpyool

Ynnomunumenvnoe
pe3unogoe Koibyo

Cmonopui
Inaokuii koney mpyowi

Pucynok 2.5 PactpyOHo-3aMKOBOE coeuHeHne «RJ».

Coenunenne «RJ» - cThIKOBOE pacTpyOHO-3aMKOBOE COEMHEHHE IOl YIUIOTHUTEIbHOE pe-
3UHOBOE KOJIbIT0 THIAa «BPC» (puc. 2.7 , Tabiu. 2.6) wau tuna «TYTON» (puc. 2.3, ta6.2.3).

Coenunenne «RJ» obecrieunBaeT HEBO3MOKHOCTh CAMOIPOU3BOIBHOIO PACCOETUHEHUS TPYO
npu pabote TpyOONpoBOa B CI0KHOM peibehe MECTHOCTH, B MECTAX OMACHOCTH OCAJKU IPyHTa U
IpHU yOapHBIX Harpy3kax. HamaBneHHBIN BaJlMK Ha TJIaJIKOM KOHIIE TPYOBI M JBa cTomopa (pwuc.
2.8, Tab. 2.7), BABHracMbIe MOCIE CTHIKOBKH TPYO B BBIEMKY pacTpyda U (UKCHpyeMbI€ CTOMOP-
HOU MPOBOJIOKON (MJIM Pe3WHOBBIM (PUKCATOPOM), HE MO3BOJIAIOT HAPYIIUTh COETUHEHHE. ITO 0CO-
OCHHO Ba)KHO NPU MOHTaK€ TPYOOIPOBOJIOB B HEYCTOMUMBBIX TPYHTaX, B TOPUCTONH MECTHOCTH U B
BEPTUKAIBHOM MONOkeHuu TpyO. Takxke coemuHeHue «RJ» mpuMmeHsieTcs Ais MPOKIAIKu TPyOo-
IIPOBOJIOB METOJIOM TOPU30HTAIFHO HAMIPABIEHHOTO OypEeHHUSI.

Coenunenue «RJ» He sABISETCS KECTKUM U MO3BOJSET OTKIOHATHCS COEAMHEHHBIM TpyOam
Ha yron 1,5 nmo 5° B 3aBUCHMOCTH OT auamerpa TpyO (moapoOHee cm. 1.5.13) mpu coxpaHeHHH
MIOJTHOM TePMETUYHOCTH CTHIKA.

JlnanazoH nprUMeHEeHHs — XOJIOTHOE BOJIOCHAOKEHHE, TETJIOCETH, KaHAIU3aLUs.

A
A\ 4
A
A 4

Pucynok 2.6  Tpy0Oa pactpyOHas c coenuneHueM «RJ».
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Tab6ymma 2.5 OcCHOBHBIE pa3Mepbl U Macca TPYOBI.
Macca 1 m | VYcnoBHas Macca TpyOBI ¢ pac-
Pazmepsl, MM Mac-
TpyOBI 6€3 | TpyOom (0e3 1eM. OKPBITHS / C
p(;ac_ pacTpyba | LEM. IOKpPBITHEM), KT, IIPU pac-
DN|[ D [ DE | s ['s [ 1 || h| b | oy | Cren ol e L
6a, kr P 5800 6000
€M), KT
80 | 156 | 98735 | 60%° (3770 | 85 | 127 | 50 | 82 | 54 | 141 | 760 | 870 | 785 | 900
100 | 176 |1187;53| 6,0™° 3772 | o1 igg 50 | 82 | 69 175 | 950 | 1080 | 980 | 112,0
+1,0 1,3 +2,0 139 +2
125 | 205 |144735| 60" |35 | 95 | 5| 50 | 82| 88 21,7 {118, | 1350 | 122,0 | 139,0
150 | 230 [170%;5| 6,0 3727 | 101 igg 5 | 8% | 107 | 262 | 1430|1630 | 1480 | 168,0
200 | 288 |2227;0| 63" |3727 | 106 12(5) 55 | 92 | 168 | 353 |1940 | 222,0 | 200,5 | 229,0
250 | 346 |2747;0| 6.8%° |37%¢ | 106 igg 55 | 92 | 232 | 460 |2550 | 290,0 | 264,0 | 299,0
300 | 402 |326735| 7.2%° |3%30 | 106 | 71> | 55 | 92 | 206 | 575 |3230 | 3630 | 3340 | 3750
350 | 452 |37873| 7747|5735 | 110 | 190 | 60 | 102 | 357 | 754 | 4010 | 4730 | 4150 | 4880
400 | 513 |429752| 81%7 5735 | 115 | 10 | 60 | 102 | 445 | 903 | 480,0 | 568,0 | 497,0 | 5860
500 | 618 |532735| 9.0 |5°35| 120 | 500 | 60 | 107 | 628 | 1229 | 6660 | 7760 | 6890 | 8000

[Mpumeuanue - Jlomyck mo mMacce asist Tpy6o 6e3 memenTHOro nokpeiTas: DN100-200mm — 8%);

DN250-500mm — 5%.
* B rpade |; Bepxuue 1udpsl — IuiHa pacTpyOa Mo yIIOTHHTEIbHOE KOJbLo Thla «BPCy, HikHIe i ph
— T0J1 YIUIOTHUTEIbHOE Koublo Tuna « BPCy.

d;

d»

o

\ 4
A

Pucynox 2.7 VYmimoTHuTenpHOE pe3uHOBOE KOJbLO TUIA «BPCy.
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Tab6ymma 2.6 OCHOBHBIE pa3Mepbl U Macca YINIOTHUTEIHHOTO KOJIbIIA.

Pa3mepsbl, MM Macca, kr
DN d; d, ds dgs b t t, R (cripaBovHAas)
100 | 146,57 | 1345 | 995t | 1405 | 30 55 | 14,3 | 5,0 0,17
125 | 172,5 | 1605 | 123,0" | 167,07 | 31 55 | 153 | 5,0 0,28
150 | 203,5°*° | 189,571 | 151,0°*° | 196,0°1° | 32 55 | 153 | 5,5 0,41
200 | 260,0"° | 244,0"1° | 202,0°*° | 250,0"° | 33 55 | 153 | 6,0 0,50
250 | 315,0"° | 299,01 | 257,0°*° | 305,0"° | 33 55 | 153 | 6,0 0,63
300 |369,0°'° | 353,01 | 311,0°1° | 359,01 | 33 55 | 153 | 6,0 0,95

g —
R
=

bs

) 4

by

»
>

Pucynok 2.8 Cromnop u3z BUIIT mis coennuaenus «RJ».

Tabmuua 2.7 OcHOBHBIE pa3Mepbl U Macca CTONopa.

Macca cronopa
DN | b, b, bs h R a’ B° c’ c JIGBOTO €0
CTONOPHOMN MpaBoro,
MIPOBOJIOKOM, KI 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 55 | 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 45 | 51,5 | 248 1,46 1,38

Kommuiext nocraBku Ha ogay TpyOy: DN80-250 MM — cromop mpaBblii 1 mT., conop JieBslii | mr.;
DN300-500 MM — cTomop mpaBblid 2 MIT., CTOTIOP JICBBIMA 2 IMIT.
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2.5 Tpy0a c coenunennem «RJS»

Pacmpybras yvacmo mpyowi

Cmonopuuiil s1emenm
Ynnomnumenvnoe
PEe3UH0B80E KONbYO

Tnaoku koneu mpyooi Hannaenennwiii sanux

Cmonopnuvle 31emennmol

Pucynox 2.9 PactpyOHo-3amMKkoBOe coenuaenne «RJS».

Coenunenne «RJIS» - cTbIKOBOE pacTpyOHO-3aMKOBOE COCTUHEHHE MO/ YIJIOTHUTEIbHOE pe-
3uHOBOE KOJIBIO THa «TYTONY (puc. 2.3, Tabn. 2.3). SIBasercs ananorom coequHenus RJ. Jlan-
HOE€ COETMHEHNE HCIOJB3YETCsl IPU MPOKJIaaKe TpyoorpoBooB 6onbmoro nuamerpa DN600-1000
MM, oOecTieurBasi KOJIbIIEBOM 3aMOK 10 BCEH MOBEPXHOCTH pacTpyoa.

Coenunenne «RJS» oOecrieunBaeT HEBO3MOXHOCTh CaMOIIPOU3BOJIBHOTO PACCOEIMHEHUS
TpyO mpu pabore TpyOONpOBOAa B CIIOKHOM pelibe)e MECTHOCTH, B MECTaX OIACHOCTH OCAJKU
IpyHTa M NP yAApHbIX Harpyskax. /[ 3Toit 1enu B JTaHHOM COEIMHEHMHM HPEAyCMOTpPEHBI CTO-
HOpHBIE AeMeHTh (puc. 2.11, tadmn. 2.9), KOTOpble BCTABISIOTCS MOCIE CTHIKOBKH TPYyO B mMa3 Ha
pacTpyOe U pacmpelenstoTcss BOpaBO U BIEBO MO BCEH OKPY)KHOCTHU TJIaJIKOrO KOHIA TpyOsl. s
UCKJTFOUEHHS CaMOTIPOU3BOIBHOTO TIEPEMEIIICHHS B 11a3€ PacTpyOa CTOMOPHBIC HIEMEHTHI JOMOTHH-
TEJIBHO CTATUBAIOTCS (PUKCHpYIolel ruOkoit cranbHoi nenroit mapku H-0,8%20 (I'OCT 3560) wn
AQHAJIOTUYHOM MMIIOPTHOTO MPOM3BOACTBA. MOHTUpPYETCS HMPU MOMOIIM HATSKUTEN MeTajulhye-
CKHUX JICHT C 3aMKOBO MM 6e33aMKOBOH (pHKcanuei.

Jluana3oH IpPUMEHEHHs — XOJIOJHOE BOJOCHAOKEHHE, TEIUIOCETH, KaHalau3alus, OecTpaH-
IIEUHBIA METO/I. |

P
<«

[
|
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A 4

Pucynok 2.10 Tpy0a pactpyOHas ¢ coequHeHHeM «RJS».
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Tabmuma 2.8 OcHOBHBIE pa3Mephl U Macca TPYOBI.

Pasmepsl, MM Macca 1| Pacuérnas macca (xr) Tpy-
’ M TpYyOBI| OBI ¢ pacTpyooM (6e3 1eM.
Macca 0e3 pac- | TOKpPBITHs / C LIeM. TIOKpbI-
pacTpy] TpyOa THEM) JUTMHOU L, MM
DN| DE | S | S| | | I [hi9s 02 g gr| (Clem
HOKPBIZ - 5800 6000
THEM),
KT
600 635f"’% 9,919 5f‘°§',0 120 | 200 | 7,0 |11,0| 92,5 | 159,3 | 888,2 [1010,0| 916,0 |1048,0
700 738j'g 10,820 G*f;g 150 | 235 | 7,0 |11,0| 120,0 | 205,8 |1129,0{1314,0{1164,0{1355,0
800 | 8427,% [11,7%%6"52 | 160 | 245 | 7,0 |11,0| 154,0 | 250,6 |1403,0/1608,0/1446,01658,0
900 | 94575 112,624 6752 | 175 | 260 | 7,5 | 11,5 193,0| 300,2 [1703,0|1934,0/1755,0(1994,0
1000 10481?, 13,5'2'36ﬁ§:g 185|270 | 7,5 |11,5| 239,0 | 353,3 |2033,0|2288,0(2095,0(2359,0
) L, R A-A
‘ . L,
- sy
= 77 +
R
r_

~
I
'_z \%{mo Hopupodxy
Pucynok 2.11 CromnopHbIe JIeMEHTHI I coequHeHus «RJIS».
Tabmuma 2.9 OcHOBHBIE pa3Mepbl U Macca CTOMOPHOTO JIEMEHTA.
KonnuecTtBo Bec cronopusix
DN, Ly.Mn Loamt | Lavm R, MM h.vm CTOIOPHBIX 3JIEMEHTOB, KT
MM AIIEMEHTOB, Ha Co-
OJTHOTO
IIT. eIMHEeHUE
600 193,6 105 43 317,5 25+1 10 1,8 18,0
700 222,0 103 43 369,0 28,9+1 10 2,0 20,0
800 256,7 107 44 421,0 30,5t1 10 2,1 21,0
900 222,21 108 45 472,5 29,241 13 2,2 28,6
1000 230,0 108 45 524,0 29,3t1 14 2,6 36,4
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2.6 Tpy6a ¢ npuBapHbIMH pIaHIAMEA

Dnaney

T naokuil koney e
mpyoubl 8

Inaokuii koney
mpyowl

VYnnomnumenvnoe
KOIbYO

Pucynox 2.12 @DJ1aHLIEBOE COETMHEHNE.

@dnaHIeBOE COETMHEHHE COCTOMT U3 ABYX (hIaHLEB, YIUIOTHUTEIBHOTO KOJIbLIA U OOJITOB,
KOJIMYECTBO U Pa3Mep KOTOPHIX 3aBUCAT OT HOMHUHAJIHHOTO JAaBJICHHS B TPYOOIIPOBOJIE M YCIIOBHOTO
npoxosa TpyoomnpoBoja. I'epMETHUHOCTh COETUHEHUsT TOCTUTAETCs 3a CUET CXKaTHs IJIOCKOH yI-
JOTHUTEIHHOM MPOKIIAaIKN MeXay AByMs ¢ruannamu. UepTéx ¢aHna, OCHOBHBIE pa3Mepbl M Mac-
ca yka3aHbl Ha pucyHke 2.14 u Ttabnune 2.11, yepTéx 1 pa3Mepsl YILIOTHUTEIBHOTO KOJIbIa - Ha
pucynke 2.15 u Tabmune 2.12

To4YHOCTH COOPKH COENMHEHMs, a TaKKe€ BO3MOXXHOCTb €ro MPOCTOr0 JEMOHTaXKa, JENaloT
bnanEeBbie TPYObl U GUTUHTH OCOOCHHO MPHUTOIHBIMH JJISI YCTPOWCTBA HAJA3EMHBIX TPYOOIIPOBO-
JIOB, JUI MOHTaXka B Kamepax 00CIyXHBaHMS 3a/IBUKEK, B CMOTPOBBIX KaHallaX, B pe3epByapax, Ha
HACOCHBIX CTaHIUIX.

o

d 7,

Z
A Tt

A
A 4

Pucynox 2.13 Tpy06a c npuBapHbIMHU (pITaHITAMH.
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Tabmuma 2.10

OcHoBHbIE pa3Mepsl U Macca TpYyOBI.

Pasmepsl, My Macca Qrana, kv Macca 1 m | Pacu€rHas Maccaqu}fSLI ¢ pnannamu
TpyGbi Ge3 (xr) mmHOK L= 5500 MM
DN DE S | PN10 | PN16 | PN 25 | Gnanua, xr | PN 10 PN 16 PN 25
80 | 9855 | 81" | 28 2,8 2.8 16,1 94,0 94,0 94,0
100 | 1185% | 84" | 33 3,3 3,8 20,4 119,0 119,0 120,0
125 | 14475 | 88%° | 4,0 4,0 4,7 26,4 153,0 153,0 155,0
150 | 17075 | 91 | 50 5,0 6,0 32,4 189,0 189,0 191,0
200 | 22245 | 98 | 6,9 6,7 8,7 46,1 268,0 268,0 271,0
250 | 274%0 [ 105° | 98 94 | 13,0 61,3 357,0 357,0 364,0
300 | 326%3 | 11,2%°| 130 | 126 | 177 78,1 456,0 455,0 465,0
350 | 37875 | 11,9%'| 147 | 175 | 254 96,5 561,0 566,0 582,0
400 | 42973 | 12,622 | 17,2 | 221 | 332 116,2 674,0 684,0 706,0
500 | 5325 | 14,0%° | 232 | 374 | 47.2 160,6 930,0 959,0 978,0
600 | 6357, | 1542°| 328 | 576 | 680 211,3 1228,0 1278,0 1299,0
700 | 73875 | 16,8%° | 443 | 59,4 - 268,5 1566,0 1596,0 -
800 | 8427 | 18,22 | 585 | 768 - 332,1 1944,0 1981,0 -
900 | 945%% | 19,6%' | 696 | 914 - 401,7 2349,0 2393,0 -
1000 | 104877 | 21,0 | 87,6 | 127,0 - 471,7 2803,0 2882,0 -

[Mpumeuanwue: gomyck no macce st Tpy6 0e3 guanmes: DN80-200 mm — 8%; DN250-1000 mm — 5%.
ITo cornacoBaunuio ¢ [TotpebuTeneM BOZMOKHO H3rOTOBJICHHE TPYO APYroil MEpHOIl [UTHHBI B COOTBETCTBHU
¢ ISO 2531 u EN 545.

A 4

A
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Pucynox 2.14 ®dnanerr u3 BRICOKOIPOYHOTO YyT'yHA.
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Pucynok 2.15 VYnnoTtHUTETEHOE KOJIBIIO

JUTsT (IIaHIIEBOTO COETMHEHUS.
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Tabmuma 2.11

OcHoBHbIE pa3mepbl U Macca ¢uiaHIa.

DN, MM Da, PN, Dy, MM | Do, MM | D3, MM | d, MM | B, MM f N*, IIT. Macca
MM | Gap MM ¢uanna, Kkr
10
80 98 16 133 160 200 190 | 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 3,3
25 153 190 235 23,0 3,8
10 183 210 250

125 144 16 183 210 250 19.0 190 | 3,0 8 4.0
25 184 220 270 28,0 4,7
10 209 240 285

150 170 16 209 240 285 230 | 190 3,0 8 50
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 23,0 990 9,8

250 274 16 319 355 400 28,0 ’ 3,0 12 9,4
25 331 370 425 31,0 | 245 13,0
10 367 400 455 23,0 245 12 13,0

300 326 16 367 410 455 28,0 ’ 4,0 12,6
25 389 430 485 31,0 | 275 16 17,7
10 427 460 505 23,0 | 245 14,7

350 378 16 432 470 520 28,0 | 265 | 4,0 16 17,5
25 446 490 555 34,0 | 30,0 25,4
10 477 515 565 28,0 | 245 17,2

400 429 16 484 525 580 31,0 | 28,0 | 4,0 16 22,1
25 503 550 620 370 | 32,0 33,2
10 582 620 670 28,0 | 26,5 23,2

500 532 16 606 650 715 340 | 315 | 40 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 16 721 770 840 370 | 36,0 | 50 20 57,6
25 718 770 845 40,0 | 42,0 68,0
10 797 840 895 31,0 | 325 50 24 443

700 738 16 791 840 910 37,0 | 395 ' 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 28 69,6

900 945 16 998 1050 1125 | 40,0 | 46,5 ' 91,4
25
10 1111 1160 1230 | 37,0 | 40,0 50 28 87,6

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

N* - KOJIMYECTBO OTBEPCTUM 1O OOITHI
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Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

Tabmuma 2.12 OcHOBHBIE pa3Mephl YINIOTHUTEIHHOTO KOJIbIIA, MM

DN | 80 | 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000

D | 138 | 158 | 188 | 212 | 268 | 320 | 370 | 430 | 530 | 585 | 685 | 800 | 905 | 1005 | 1115

d | 80 | 105 | 130 | 156 | 206 | 256 | 306 | 356 | 406 | 506 | 606 | 710 | 810 | 910 | 1010

2.8 dacoHHbIC YACTH
2.8.1 Omeoowbl

Tab6muma 2.13 OCHOBHBIE pa3Mepbl OTBOJIOB, MM

OTBOJI PACTPYBHBII (TOCT)

«=10° | «=15° | «=30° | u=45°
DN | S L L L L

80 7,0 95 95 96 99

100 | 7,2 126 127 129 132

125 | 7,2 146 147 149 153

150 | 7,8 165 166 169 174

200 | 84 205 206 209 215

250 | 9,0 205 206 209 215

300 | 9,6 205 206 209 215

350 | 10,2 236 238 241 248

400 | 10,8 276 277 281 290

500 | 12,0 354 356 362 373

600 | 13,2 386 288 394 406

700 | 14,4 425 428 434 447

800 | 15,6 504 507 515 530

900 | 16,8 536 539 547 563

1000 | 18,0 575 578 587 604

OTBOJI PACTPYBHBIN (1SO)

a=11°15' | a=22°30' | a=45°
DN | S - 3 5
80 | 7,0 30 40 55
100 | 7,2 30 40 65
125 | 75 35 50 75
150 | 7.8 35 55 85
200 | 84 40 65 110
250 | 9,0 50 75 130
300 | 956 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 | 14,4 95 175 330
800 | 15,6 110 195 370
900 | 16,8 120 220 415
1000 | 18,0 130 240 460
OTBOJI ®JIAHIEBBIN o=45° (1SO)

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/JI PACTPYB-TJIAJIKA KOHEIL (TOCT)

T/RJ |0=10° | a=15° | a=30° | a=45°
DN S L1 L L L L
80 7,0 |75/130 | 95 95 96 99
100 | 7,2 |80/140 | 126 127 129 132
125 | 7,2 |80/150 | 146 147 149 153
150 | 7,8 |85/160 | 165 166 169 174
200 | 8,4 |85/170 | 205 206 209 215
250 | 9,0 |90/175 | 205 206 209 215
300 | 9,6 |95/180 | 205 206 209 215
OTBOJI PACTPYB-TJIAJIKAI KOHEI] (1SO)

a=10° a=15°
DN S L L1 L L1
80 8,1 30 210 38 210
100 | 84 33 210 33 210
125 | 8,8 36 225 49 225
150 | 9,1 40 244 40 244
200 | 9,8 46 265 46 265
250 | 10,5 50 205 65 200
300 | 11,2 65 209 65 209
400 | 12,6 38 200 100 200
500 | 14,0 85 200 125 200
600 | 15,6 95 200 145 200
OTBOJI PACTPYB-TJIAJIKAH KOHEI] (1SO)
a=30° o=45°

DN S L L1 L L1
80 8,1 44 210 55 210
100 | 84 18 240 20 250
125 | 8,8 57 225 76 225
150 | 9,1 65 244 70 260
200 | 9,8 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 | 15,6 200 212 285 244
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Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

2.8.2  Konena, nepexoowvi, nampyoxu

Tabmuua 2.14  OcHOBHBIE pa3Mepbl KOJICH, IEPEX0A0B U MaTpyOKOB, MM

KOJIEHO PACTPYBHOE (IT'OCT)
DN S L
80 7,0 180
100 7,2 240
125 75 265
150 7.8 290
200 8,4 340
250 9,0 340
300 9,6 340
350 9,6 400
400 10,3 450
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 PACTPYEBHOE (ISO)
DN S L
80 7,0 100
100 7,2 120
125 75 150
150 7.8 170
200 8,4 220
250 9,0 280
300 9,6 320
350 9,6 410
400 10,3 430
500 12,0 550
600 13,2 780
700 14,4 720
800 15,6 800
900 - -
1000 - -
KOJIEHO ®JIAHIIEBOE (I'OCT)
DN S L
80 7,0 150
100 7.2 200
125 75 225
150 78 250
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 16,3 750

1000 18,0 800

KOJIEHO ®JIAHIEBOE (I1SO)

DN S L

80 7.0 165

100 7.2 180

125 75 200

150 78 220

200 8,4 260

250 9,0 350

300 96 400

350 10,2 450

400 10,8 500

500 12,0 600

600 13,2 700

700 144 800

800 15,6 900

900 16,8 1000

1000 18,0 1100
KOJIEHO PACTPYB-TJIAJKHUIA

KOHEIL (TOCT)

DN | S L L1 L2
80 | 70 | 120 350 230

100 | 7,2 | 160 400 240

125 | 75 | 185 425 240

150 | 7,8 | 210 450 240

250 | 84 | 260 500 240

250 | 9,0 | 260 500 240

300 | 96 | 260 500 240
KOJIEHO PACTPYB-TJIAJIKHIA

KOHEIL (1SO)

DN | S L L1 L2
80 | 81 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




&

000 «JITK «CB0OOOIHBII COKOIDY

Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

ctp. 29 u3 140

MEPEXOJ PACTPYBHBIIA (1SO)

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 78 7,2 150
150x125 7,8 75 100

200x100 8,4 7,2 250

200x125 8,4 75 200

200x150 8,4 7,8 150

250x125 9,0 75 300

250x150 9,0 78 250

250x200 9,0 8,4 150

300x150 9,6 7,8 350

300x200 9,6 8,4 250

300x250 9,6 9,0 150

350x200 | 10,2 8,4 360

350x250 | 10,2 9,0 260

350x300 | 10,2 9,6 160

400x250 | 10,8 9,0 360

400x300 | 10,8 9,6 260

400x350 | 10,8 10,2 160

500x350 | 12,0 10,2 360

500x400 | 12,0 10,8 260

600x400 | 132 10,8 460

600x500 | 13,2 12,0 260

700x500 | 14,4 12,0 480

700x600 | 144 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
MEPEXOJ] PACTPYBHBII (TOCT)

DN x dn S1 S2 L
100x80 7.2 7,0 200
125x80 75 7,0 250
125x100 75 7,2 200
150x80 7.8 7,0 300
150x100 78 7,2 250
150x125 7.8 75 200
200x80 8,4 7,0 400

200x100 8,4 7,2 350

200x125 8,4 75 300

200x150 8,4 7,8 250

250x100 9,0 7,2 450

250x125 9,0 75 400

250x150 9,0 7,8 350

v

DN

S2

1+ dn
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250x200 | 9,0 8.4 250
300x125 | 96 7.0 500
300x150 | 9,6 7.8 450
300x200 | 9,6 8,4 350
300x250 | 9,6 9,0 250 } L R
350x200 | 10,2 8.4 450 <1 >
350x250 | 10,2 90 | 350 ==
350x300 | 10,2 9,6 250 o, S2
400x250 | 10,8 9,0 450 " =T
400x300 | 10,8 9,6 350
400x350 | 10,8 10,2 250 | pn|-HI-E 4 -] I | .
500x350 | 12,0 10,2 500
500x400 | 12,0 10,8 400 Y
600x400 | 1372 10,8 600 il
600x500 | 13,2 12,0 400 ] —
700x500 | 144 12,0 600
700x600 | 14,4 13,2 400
800x600 | 156 13,2 600
800x700 | 156 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
NEPEXO/] ®JIAHUEBBIII (1SO)
DN x dn S1 2 L
100x80 7.2 7.0 200
125x100 | 7,5 72 200
150x125 | 7.8 75 200
200x150 | 8,4 78 300
250x200 | 9,0 8.4 300
300x250 | 9.6 9,0 300
350x300 | 10,2 9,6 300
400x350 | 10,8 10,2 300
500x400 | 12,0 108 600 E s1
600x500 | 13,2 12,0 600 -
700x600 | 14.4 13,2 600
800x700 | 156 14.4 600 4
900x800 | 16,8 15,6 600
1000x900 | 18,0 16,8 600
MEPEXO/I ®JAHIEBBIi (TOCT)
DN x dn S1 2 L
100x80 7.2 7.0 200
125x80 75 7.0 250
125x100 | 7,5 72 200
150x80 7.8 7.0 300
150x100 | 7.8 72 250
150x125 | 7.8 75 200
200x80 8.4 7.0 400
200x100 | 8,4 72 350
200x125 | 8,4 75 300
200x150 | 8,4 78 250
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250x100 | 9,0 7.2 450
250x150 | 9,0 7.8 350
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
350x300 | 102 9.6 250
400x350 | 10,8 10,2 250
500x400 | 12,0 10,8 350
600x500 | 13,2 12,0 350
700x600 | 14,4 132 350
800x700 | 15,6 144 350
900x800 | 16,8 156 350
1000x900 | 18,0 16,8 350
MEPEXOJI PACTPYB-TJIA KU
KOHEII (TOCT)
DNxdn | 1 | s2 | L | L1
100x80 | 7.2 | 7.0 | 250 | 90 < L R
125x80 | 75 | 7,0 | 300 | 90
125x100 | 75 | 7.2 | 250 | 90 e Smans S2
150x80 | 7.8 | 7.0 | 350 | 90 51 :
150x100 | 7.8 | 7.2 | 300 | 90 )
150x125 | 78 | 7.5 | 250 | 90 DN| —f——— — = . - | dn
200x80 | 84 | 7.0 | 450 | 90 |
200x100 | 84 | 7.2 | 400 | 90
200x125 8,4 7,5 350 90 T
200x150 | 84 | 7,8 | 300 | 90 i
250x100 | 9.0 | 7.2 | 500 | 90 <
250x150 | 9.0 | 7.8 | 400 | 90
250x200 | 9.0 | 84 | 300 | 90
300x125 | 96 | 75 | 550 | 90
300x150 | 9.6 | 7.8 | 500 | 90
300x200 | 9.6 | 84 | 400 | 90
300x250 | 9.6 | 90 | 300 | 90
MEPEXOJI PACTPYB-®JIAHEII
(TOCT)
DN x dn s1 S2 L
100x80 72 7.0 200 L -
125x80 75 7.0 250 [ 7o) >
125x100 | 75 7.2 200
150x80 78 7.0 300 S2
150x100 | 7.8 72 250 ;
150x125 | 7.8 75 200 I |1 A i I}
200x80 | 84 7.0 400 DN vd”
200x100 | 84 7.2 350
200x125 8.4 75 300 -
200x150 | 84 7.8 250 =i
250x100 | 9.0 72 450
250x150 | 9.0 78 350
250x200 | 9,0 8.4 250
300x125 | 96 75 500
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300x150 | 9,6 7.8 450
300x200 | 9,6 8.4 350 L R
300x250 | 9,6 9,0 250 e N >
350x150 | 10,2 7.8 550 :
350x200 | 10,2 8,4 450 s2
350x250 | 10,2 9,0 350 ;
350x300 | 10,2 9,6 250 ey 1
400x200 | 10,8 8,4 550 DN dn
400x250 | 10,8 9,0 450
400x300 | 10,8 9,6 350
400x350 | 10,8 | 10,2 250 )i
500x350 | 12,0 | 10,2 450
500x400 | 12,0 | 10,8 350
600x400 | 132 | 10,8 550
600x500 | 132 | 12,0 350
700x500 | 144 | 12,0 550
700x600 | 144 | 132 350
800x600 | 156 | 13,2 550
800x700 | 156 | 14,4 350
900x700 | 16,8 | 14,4 550
900x800 | 16,8 | 156 350
1000x800 | 18,0 | 156 550
1000x900 | 18,0 | 168 350

MATPYBOK ®JAHEL-PACTPYB

(1S0)

DN S L

80 7.0 130

100 7.2 130

125 75 135

150 7.8 135

200 8.4 140 j

250 9,0 145 : B

300 9,6 150 7 o AT

350 10,2 155

400 10,8 160

500 12,0 170 o) | [ P —— .

600 13,2 180

700 14,4 190

800 15,6 200 Y

900 16,8 210 Ve Lz 7D

1000 18,0 220 g

MATPYBOK ®JAHEIL-PACTPYE B L "

(TOCT)
DN S L

80 7.0 100
100 7.2 100
125 75 100
150 7.8 100
200 8,4 100
250 9,0 150
300 9,6 150
350 10,2 150
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400 10,8 150
500 12,0 150
600 13,2 250
700 14,4 250
800 15,6 250
900 16,8 300
1000 18,0 300
HATPYBOK ®JIAHEL-TJIAJIKUI
KOHEII (1SO)
DN S L
80 7,0 350
100 72 360
125 75 370
150 78 380
200 8,4 400
250 9,0 420
300 9,6 440 E
350 10,2 460 - S
400 10,8 480 A— ;
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
HATPYBOK ®JIAHEL-TIA KW
KOHEIL (FOCT)
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 13,2 500
700 144 500
800 15,6 600
900 16,8 600
1000 18,0 600
MATPYBOK ®JIAHEL-PACTPYE
KOMIEHCAIIMOHHBIN (TOCT)
DN DE L D
100 118 200 180
150 170 240 240
200 222 225 295
250 274 250 350
300 326 250 400
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Tabnuua 2.15

Tpotinuku, Opyeue ghacounvie wacmu

OcHOBHBIE pa3Mepbl TPOWHUKOB U APYrUX (PaCOHHBIX YacTed, MM

TPOUHUK PACTPYBHBbIN (1SO)
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 7,5 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 'DJ 2 \ot
350x200 11,9 9,8 325 240 ~
350x250 | 11,9 10,5 495 245 -
350x300 11,9 11,2 495 250 X
350x350 11,9 11,9 495 260
400x200 12,6 9,8 325 260 o
400x250 12,6 10,5 440 265 |
400x300 12,6 11,2 440 270 /1
400x400 12,6 12,6 560 280
500x100 14,0 8,4 215 295
500x200 14,0 9,8 330 310
500x300 14,0 11,2 450 315
500x400 14,0 12,6 565 335
500x500 14,0 14,0 680 350
600x200 15,4 9,8 340 360
600x300 15,4 11,2 460 365
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
TPOVMHWK PACTPYBHBIN ('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 7.2 300 150
125x80 7,5 7,0 300 150

125x100 7,5 7,2 400 300

125x125 7,5 7.5 400 200
150x80 7.8 7.0 300 150

150x100 7.8 7.2 300 150

150x150 7.8 7.8 400 200
200x80 8,4 7,0 300 200

200x100 8.4 7.2 400 200 Dzy 5

200x150 8,4 7.8 400 200 N

200x200 8,4 8,4 500 250

250x100 9,0 7,2 400 200

250x150 9,0 7.8 400 250

250x200 9,0 8,4 500 250 5

250x250 9,0 9,0 500 250

300x100 9,6 7,2 400 250 /1

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 15,4 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
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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
TPOUHUK PACTPYB-®JIAHEIL (1SO)
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 75 7.5 225 200
150x80 7.8 7,0 180 200 ra
150x100 7.8 7,2 200 205 Iy,
150x125 7.8 75 230 215 N — =~
150x150 7.8 78 260 220 1 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 [~
250x100 9,0 7,2 205 270 L1
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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e |

L2

AY)

500x100 | 12,0 7.2 215 420
500x200 | 12,0 8,4 330 440
500x400 | 12,0 10,3 565 480
500x500 | 12,0 12,0 680 500
600x200 | 1372 8,4 340 500
600x400 | 1372 10,8 570 540
600x600 | 132 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-®JIAHELL (TOCT)
DN x DN 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 75 7,0 300 175
125x100 75 7,2 300 175
125x125 75 75 400 225
150x80 78 7,0 300 200
150x100 7.8 7.2 300 200
150x125 7.8 75 400 200
150x150 7.8 78 400 250
200x80 8,4 7.0 300 225
200x100 8,4 7,2 400 225
200x125 8,4 7,5 400 225
200x150 8,4 78 400 225
200x200 8,4 8,4 500 300 H
250x80 9,0 7.0 300 250
250x100 9,0 7.2 400 250
250x150 9,0 78 400 250
250x200 9,0 8,4 500 275
250x250 9,0 9,0 500 300 L
300x80 9,6 7.0 300 275
300x100 9,6 7.2 400 275
300x150 9,6 78 400 275
300x200 9,6 8,4 500 300
300x250 9,6 9,0 500 300
300x300 9,6 9,6 600 300

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 ra
600x200 13,2 8,4 500 450 N7 o
600x400 | 132 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 | 144 14.4 1100 600 G
800x200 | 15,6 8,4 600 550 g >
800x400 | 15,6 10,8 800 575 o 11
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
TPOMHUWK ®JAHIEBBIN (1SO)
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 o
125x100 75 7,2 400 195 '33
125x125 75 75 400 200 R
150x80 7,2 7,0 440 205
150x100 7.8 7,2 380 205
150x125 7.8 75 440 215
150x150 7.8 7.8 440 220
200x80 8,4 7,0 520 235
200x100 8,4 7,2 520 240
200x125 8,4 75 520 240
200x150 8,4 7.8 520 250 { ﬁﬁ
200x200 8,4 8,4 520 260 11
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 7,2 800 300
300x150 9,6 7,8 800 310
300x200 9,6 8,4 800 350
300x250 9,6 9,0 800 375
300x300 9,6 9,6 800 400
350x100 10,2 7,2 850 325
350x150 10,2 7.8 530 340
350x200 10,2 8,4 850 325
350x250 10,2 9,0 645 360
350x350 10,2 10,2 850 425
400x100 10,8 7,2 900 350
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 7,2 1000 400
500x200 12,0 8,4 1000 400
500x400 12,0 10,8 1000 500
500x500 12,0 12,0 1000 500
600x200 13,2 8,4 1100 450
600x400 13,2 10,8 1100 550
600x600 13,2 13,2 1100 550
700x200 14,4 8,4 650 525
700x400 14,4 10,8 870 555
700x700 14,4 14,4 1200 600
800x200 15,6 8,4 690 585
800x400 15,6 10,8 910 615
800x600 15,6 13,2 1350 645
800x800 15,6 15,6 1350 675
900x200 16,8 8,4 730 645
900x400 16,8 10,8 950 675
900x600 16,8 13,2 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
TPOVHUK ®JAHIEBBIA ('OCT)

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

100x100 7.2 7.2 400 200
125x80 75 7,0 450 175

125x100 75 7,2 450 175

125x125 75 7,5 450 225
150x80 7,8 7,0 500 200

iz

i
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ks j

150x100 78 7.2 500 200
150x125 78 75 500 200
150x150 78 7.8 500 250
200x80 8,4 7.0 600 225
200x100 8,4 7.2 600 225
200x125 8,4 75 600 225
200x150 8,4 78 600 225
200x200 8,4 8,4 600 300
250x100 9,0 7.2 600 250
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 7.2 600 275
300x150 9,6 7.8 600 275
300x200 96 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 7.2 600 325 N
400x150 | 10,8 78 600 325
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 | 13,2 8,4 600 450
600x400 | 13,2 10,8 800 475
600x600 | 13,2 13,2 1100 550
700x200 | 144 8,4 800 500
700x400 | 144 10,8 1000 525
700x700 | 14,4 14.4 1200 600
800x200 | 156 8,4 800 550
800x400 | 156 10,8 1000 575
800x600 | 156 13,2 1400 625
800x800 | 156 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 | 18,0 132 1400 725
1000x1000| 18,0 18,0 1600 800

i1
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Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

JIBOVMTHOM PACTPYB
DN S L(I1SO) | L(ocT)
80 7,0 160 20
100 7.2 160 20
125 75 165 20
150 78 165 20
200 8.4 170 20 e N B {
250 9,0 1755 20 ! 1
300 9,6 180 20 | ._._._._:. ....... A4 1 o
350 10,2 185 20 :
400 10,8 190 20 ISy v
500 12,0 200 30 e SO . B S e |
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 : >
NTBOMHOMN PACTPYB KOMIIEHCALIMOHHBIN [ 1 >
(TOCT) ofyo S
DN L L1 D DE
100 320 200 180 118 | p
150 340 210 240 170 | | —|—. U P SO IO S
200 340 210 295 222 DE | DN DE
250 350 220 350 274
300 350 220 402 326
KPECT PACTPYE — ®JIAHEIL (IOCT)
DN x dn S L s1 L1
100x80 7.2 125 7,0 175
100100 | 7,2 150 7,2 200
125100 | 7,5 150 7,2 175
150x100 | 7,8 150 7,2 200
150x150 | 7.8 200 7.8 250
200x100 | 84 200 72 225 |11
200x150 | 84 200 7.8 225
200x200 | 84 250 8,4 300 .Y,
250x100 | 9,0 200 7,2 250
250x150 9,0 200 7,8 250 |1
250x200 | 9,0 250 8,4 275
250x250 | 9,0 250 9,0 300
300x100 | 96 200 7,2 275
300x150 | 96 200 7,8 275
300x200 | 96 250 8,4 300
300x250 | 96 250 9,0 300
300x300 | 96 300 9,6 300
350x100 | 10,2 200 7,2 300
350x200 | 10,2 250 8,4 300

350x300 10,2 300 9,6 325
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350%350 10,2 300 10,2 350
400%200 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
500x500 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
700x500 14,4 400 12,0 550
700600 14,4 500 13,2 550
700x700 14,4 550 14,4 600
800x600 15,6 500 13,2 625
800x700 15,6 600 14,4 625
800x800 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
100x100 7,2 150 7,2 150
125%100 7,5 150 7,2 150
150100 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 7,2 200
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
400%200 10,8 250 8,4 300
400300 10,8 300 9,0 300
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400x400 | 10,8 | 300 10,8 350

500200 | 12,0 | 250 8.4 350

500400 | 12,0 | 400 10,8 400

500500 | 12,0 | 400 12,0 400

600x400 | 132 | 400 10,8 450

600x500 | 132 | 400 12,0 450

600x600 | 132 | 450 13,2 450 L1
700500 | 14,4 | 400 12,0 500 1.-
700600 | 14,4 | 500 13,2 500 L1
700x700 | 144 | 550 14.4 550

800x600 | 15,6 | 500 13,2 550

800x700 | 15,6 | 600 14.4 550

800x800 | 15,6 | 600 15,6 600 :

900700 | 16,8 | 600 144 600 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 | 600 156 700

1000x900 | 18,0 | 700 16,8 700
1000x1000 | 18,0 | 700 18,0 700

KPECT ®JIAHIIEBBII (TOCT)

DN x dn S L s1 L1

100x80 7.2 200 7.0 175

100x100 7.2 200 7.2 200 dn

125100 | 75 225 7.2 175 ,

150x100 | 7.8 250 72 200 i

150150 | 7.8 250 7.8 250 i

200x100 | 84 | 300 7,2 225 L1 P

200x150 | 84 300 78 225 ~— —
200x200 | 84 300 8.4 300 Nl e _|on
250x100 | 9.0 | 300 7,2 250 A~

250x150 | 9,0 300 78 250 L1 £

250x200 | 9,0 300 8.4 275 i B
250x250 | 9,0 300 9,0 300 i

300x100 | 9,6 300 7.2 275 :

300x150 | 9,6 300 78 275 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 72 300

350x200 | 10,2 | 300 8.4 300

350x300 | 10,2 | 350 9,6 325

350x350 | 10,2 | 350 10,2 350

400200 | 108 | 300 8.4 350

00x300 | 10,8 | 400 9,0 350

400x400 | 108 | 400 10,8 400

500x200 | 12,0 | 300 8.4 400

500x400 | 12,0 | 400 10,8 425




&

000 «JITK «CB0OOOIHBII COKOIDY

Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

ctp. 44 u3 140

500x500 | 12,0 | 500 12,0 500 dn
600x400 | 132 | 400 10,8 475
600x500 | 132 | 500 12,0 500 — 7
600x600 | 13,2 550 13,2 550 {/5
700500 | 144 | 500 12,0 550 L1 q
700600 | 144 | 600 132 550 , B
700700 | 144 | 600 14.4 600 oN
800x600 | 156 | 700 132 625 '\
800x700 | 156 | 700 14.4 625 L 7 —
800x800 | 156 | 700 15,6 700 /
900x700 | 16,8 | 700 14.4 675 A
900x800 | 16,8 | 700 156 700 T
900900 | 16,8 | 750 16,8 750 '
1000x700 | 18,0 | 700 14.4 750
1000x800 | 18,0 | 700 15,6 800
1000x900 | 18,0 | 800 16,8 800
1000x1000 | 180 | 800 18,0 800
MY®TA HAJIBUKHASI (1SO)

DN D S L1

80 109 7.0 160

100 130 7.2 160

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

800 865 156 230 HI T

900 970 16,8 240

1000 1075 18,0 250 N 11 _

MY®TA HAJBUKHAS (TOCT)

DN D S L2 5|1 -

80 116 7,0 260 =

100 137 7.2 265 <

125 163 75 265 p

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
HOXKAPHASA ITIOACTABKA ®JIAHLHEBAS
(TOCT)
DN DE S L L1
100 118 8,4 225 200
150 170 91 250 250
200 202 9,8 275 300 . :
250 274 10,5 300 300 Wﬂ A TS A AT T ELILLH S ?f%
300 326 11,2 325 300 % : ﬁ
400 429 12,6 350 400
500 532 14,0 450 500
600 635 15,4 500 550
BATJTYHIKA ®JAHIEBAS (1SO)
DN D1 D2 b d n, Wr.
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 d
900 1050 1115 32,5 34 28 !
1000 1160 | 1230 35 37 28 gﬂ%///////////////////////////// "
SALJIYIIKA ®JAHLEBAS (TOCT) 7 %
DN D1 D2 b d | nwr [ L >
80 160 200 19 18 4 j | D2
100 180 220 19,5 18 4 [ : g
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 /\_l_/\
100 118 180 250 M16 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
L
S FHEEH—8

MY®TA PEMOHTHAS HAJIBUKHAS L1 3
DN D L L1 d n o) - %
100 120 250 150 M16 4 t i
150 174 314 183 M20 4

IR,
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2.9 YI10THUTEIbHBIE KOJIbIIA

HazHayeHneMm YIUIOTHUTENBHBIX KOJEIl, UCIOJIb3YEMBIX B PACTPyOHBIX COECIUHEHUSX TpYO,
SIBIISIETCSl OOECTIICUeHNE TapaHTHH TOTO, YTO YIUIOTHEHHE Oy/IeT MOJTHOCTHI0 TEPMETHYHO BO BpEeMs
BCEro CpoKa CIIyk0bl TpyOOIIpoBOIa.

2.9.1  Cmapenue pesunui.

M3MeHeHne MEXaHUYeCKUX CBOMCTB YIUIOTHUTENIBHBIX KOJICI] CO BPDEMEHEM MOKET ObITh 00b-
SICHEHO JIBYyMsI IPHYNHAMH:

- TeKy4eCTh BO BPEMEHH — MOJ3y4YeCThIO (YBeIUYHBAIOMUECS Ae(opMauy Mpy MOCTOSHHON
Harpyske); X

- penakcanus (penaKcamnus C)KaTus MPH MOCTOSTHHOH edopMaryn).

B citydae pacTpyOHBIX COCIMHEHUH, YILIOTHEHUE IOCTUTACTCS] KOHTAKTHBIM JIaBJICHHUEM MEX-
Iy METAJUIOM U PE3HMHOBBIM KOJIBLIOM. JlehopMarusi yIUIOTHUTENBHBIX KOJIell, IOJy4YeHHas! B MPO-
[[ECCe COeTUHEHMS, OCTaeTCsl MOCTOSTHHOM. ClieIoBaTeIbHO, SBICHUE PEllaKCallui — €IMHCTBEHHOE,
NpeCTaBIISIOIIee HHTEPEC.

2.9.2  HUzmepenue peraxcayuu

F f-/ F i |
10t~ Pesakcanust mpu okpyskamomei
~— "'“'--....__‘-. TeMImepaType
09 [ - gy,
~ —y, -y,
08 -~ . Ft/FO — ckopocTh penakcaly B MOMEHT t ipu
_ -~ ~ 25% koaddunmenTe penakcanuu
a7 ~
Jet Ft — cuma peakuu yIiOTHUTETBHOTO KOJIBIIA
B MOMEHT BpeMeHH t
05¢ P
041 FO — HayanpHas cuina peakuuy YIUIOTHUTEIb-
3% HOT'O KOJIbLIa
021
o1t

/L T AN T A
. BEOARHOCTE OOMEKCHLT,
e e 103000 EPOM G057 B0t
- = mnatobanus IS0

Penakcamusi yrmiOTHUTENBHBIX KOJIEI[ ONPEACNIeTCS U3MEPEHHUEM BO BPEMEHHU CHUIIBI, Tpelye-
MO, 9TOOBI CkaTh 0Opa3zel A0 GUKCUPOBAHHOM aedopmarium.

HuarpamMma BBEpXy IMOKa3bIBaeT peiakcauvto pe3nHsl EPDM mpu okpykaromieid Temmneparype,
HCTIONIb3YeMOH B TPyOOTIPOBOJAx /sl MUTHEBOM BOBI M KaHATU3ALIUH.

*
Penakcanus — npouecc caMONPOU3BOJIBLHOTO YMEHBIICHNS BHYTPEHHETO HAPSHKEHUSI MaTepualia ¢ TeUeHUEM BpeMe-
HU MIPH HEU3MECHHOU AedopmMarum.
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2.9.3  Koumaxmnoe dasneHue

KonrakTHOE JaBJICHUC
A

besomacHocT
KourakTHOE naBsieHue

KonrakTHOE naBineHNe

ﬂaBJ’IeHHe KHUJIKOCTH

E T

O aGaaa00: RONGaa0a +

_> KoHTakTHOE 1aBICHH
O S -|._ ROHTAKTHOC IaBJICE L ) Hauansroe
CXKaTue
I[aBJ'IeHI/Ie KHIKOCTH |
JlaBreHue KUAKOCTH
Pucynox 2.16 KoHnTakTHOE naBieHue.

PactpyOHBIe coequHeHMsST TPYO BBITIONHSIOTCS TAaKUM 00pa3oM, 4TO 32 CUYET KOHTAKTHOTO
naBieHus (cM. puc. 2.16) MeX1y YIJIOTHHTEIBHBIM KOJIBIIOM W METAJIOM TPYObI, a TaKKe JaB-

JICHUS BOJIBI, TAPAHTUPYETCs a0COIOTHAS TUIOTHOCTh TPYOOIPOBO/Ia B TESYCHHUE BCETO CPOKA CITYXK-
OBL.

2.9.4  Bwibop mamepuana yniomuumensHvix Kojiey

[Tpu ucrionb30BaHUK TPYO IS PA3IMYHBIX 00JIaCTEH IPUMEHEHHUST CTAHOBHUTCS aKTYaJIbHBIM H
BBIOOp MaTepuana YIIOTHUTENbHBIX KOJEll, UCIIONb3YEMBIX JUIsSl CTHIKOBKH Tpy0. OO1re peKoMeH-
JAITUH TI0 WCIOJIb30BAHUIO YIUIOTHUTEIBHBIX KOJICI M3 PAa3IMIHBIX MATePUAIOB IS TPYOOIPOBO-
JIOB Pa3MTUYHOTO Ha3HAYEHUS MIPUBEACHBI B Ta0uIe 2.16.

Tabnuna 2.16 OO6mre peKoOMeHJAIUH 10 TPUMEHEHUI0 MaTepPHUaoB
VIUTOTHATEIHHBIX PE3HHOBBIX KOJICI B Pa3IMYHBIX Cpe/ax.

MaxkcumanbHas N
O6o3HaueHue pe3uH, TEMIICPATYDA CrolKoCTh B cpefax,
XUMHYECKOe Ha3BaHUE o 00nacTh MPUMEHEHUS

sKcruryaranuu, °C

HeapOMaTI/I‘-ICCKI/IC YIJIICBOAOPOJAbI

NBR Hedts
(HUTpUII, pe3rHa Ha OCHOBE OyTajleH- I'oprouee
65
HuTpribHOro kayuyka CKH, akpuio- Cwma3ska
HUTPUIOBBIN OyTaleH) XKupsl, macna

[Ipecnas Boga (B T.4. TUThEBAas)

[Ipecnas Boga (B T.4. TUTHEBAsA)
Mopckas Boja

briToBas kananuzanus

lNopsiuas Boga

[IpompbliieHHas KaHATU3AUS
Pa30aBneHHbIe KUCTOTHI U LIEIOYH
PacturenbHbie Maciia

CnupThl

EPDM
(pe3uHa Ha OCHOBE ATUJICHIIPOIUIICHO- 115
Boro kayuyka CKOII, CK3IIT)

XuMHu4ecKasi CTOMKOCTh HanboJiee pacnpocTpaHeHHbIX Mapok pe3ud (EPDM u NBR) npuse-
neHa B Tabmmie 2.17.
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Tabmuua 2.17

B Bojie s pesudn EPDM u NBR.

MakcuMansHO J0IIyCTUMAasl KOHLICHTpalusA pa3JIMYHbIX BEIICCTB

Xumuueckoe Pe3unbl
BelecTBO EPDM NBR
CnupTthbl
OTUIIOBBIM He orpannueno He orpannueno
MeTuinoBslii He orpanuyeno He orpanuueno
OTHUJICHTJIUKOIIb He orpanuyeno He orpanuueno

Aundaruyeckue yriieBogopoabl

YaiT-cnuput

He npumensercs

He orpanuueno

JwnzenpHOE TOTUIMBO, O€H3MH, He(PTH

He npumensiercs

He orpanunueno

Kepocun

He npumensiercs

He orpanunueno

ApoMaTHyecKue yriieBOAOPOIbI

Kcuon, xcunon

He npumensiercs

He orpanunueno

Bensoun, ctupon, nturponH

He npumensiercs

He npumensiercs

Macia

CmasKu, ra3oJvH, IPOU3BOIHbIE He npumensiercs He orpanunueno
Opranuydeckue He npumensiercs He orpanunueno
Bona

IIpecHas Boza (B T.4. MUTHEBast)

He orpanuyeno

He orpanunueno

ConeBoil pacTBop

He orpanuueno

He orpanunueno

I[I/ICTI/IJ'IJ'II/IPOBaHHaSI BOJa

He orpanuueno

He orpanuueno

XJ0pupoBaHHas BOJA

He orpanunueno

He orpanuueno

XﬂOpHpOBaHHLIe PACTBOPUTEIH

TpuxnopsTuiieH

He npumensiercs

He npumensiercs

Xnopodopm He npumensiercs He npumensiercs
Kuciorsi

YKcycHast He orpanngeno He orpanunueno
XpomoBast He orpannueno He orpannueno
JlumonHas He orpannueno He orpannueno
ConstHas He orpanuyeno He orpanunueno
Monoynas He orpanuueno He orpanuueno
A3oTHas He orpannyeno He orpannyeno
II1aBeneBas He orpannyeno He orpannyeno
DochopHas He orpanunueno He orpannueno
Cepnast He orpanngeno He orpanndeno
JyOunbHas He orpannueno He orpanunueno
Bunnas He orpannyeno He orpannyeno
Ilenoun

AMMHak He orpannyeno He orpannyeno
AHUITIH He orpanuueno He orpannueno
JumeTunaMux He orpannueno He orpannueno

DeHoJ1, Kpe3od

He orpannueno

He orpannyeno

FI/I,I[IJOKCI/I}_'[ KaJus

He orpanngeno

He orpannyeno

ITupunun He orpannyeno He orpannyeno
XUHOIUH He orpanuueno He orpanuueno
T'uapoxcun HaTpus He orpanuueno He orpannueno
TpumeruiaMuu He orpannueno He orpannueno
Coun

Xnopun HaTpus

He orpannyeno

He orpannyeno

Xnopun kanust

He orpannyeno

He orpannyeno

CynbdhaTr aMMOHHS

He orpannyeno

He orpannyeno

ctp. 49 u3 140
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2.9.5
000 WITK «CB0OOAHBII COKOJI» MOCTABISET YIUIOTHUTEIbHBIE KOJbIlA, U3TOTOBJICHHbBIE U3

Duszuro-xumuyeckue ceoucmaa PE3UH

pe3unbl EPDM. /lnana3zoH uCnosib3yeMbIX TeMIEpaTyp AJIsl YIUDIOTHUTEIbHBIX KOJEI: OT MUHYC 20
1o witoc 150 °C. B tpyOax ¢ pacTpyOHBIMU COEMHEHUSMH UCIIOJIB3YIOTCSl YIUIOTHUTEIbHbBIE KOJIb-
11a, U3TOTOBJICHHBIE U3 PE3UH OJHUX M TEX K€ MApOK: JJIS YAaCTH KOJIbla, KOHTAKTUPYIOLIEH C BO-
JIOM — TpyIIa pe3uHsl 1, IUIsl 4aCTH KOJIbLia, HE KOHTAKTHUPYIOLIEH ¢ BOJIOM — rpynna pe3uHsl 2. Ou-
3MKO-XHMHYECKHE CBOMCTBA pe3UH Ipynnbl | 12 yka3aHbl B TabauIe 2.18.

Tabnuua 2.18

DU3NKO-XUMHUUYECKUE CBOMCTBA PE3UH.

Ne 3HaYeHUE IS TPYIIIBI
HanmeHnoBaHue nokazaresst
/1 1 2
Tsepaocts mo [lopy A, ex. [llopa A 507 807
2 VYcnoBHas npoyHOCTh pH pacTsikenuu, MIla, He meHee 9 9
3 | OTHOcHTENBHOE Y/UTMHCHHE TIPH pa3pbiBe, %, HE MCHEE 300 125
OTHOCHTENbHASL OCTATOYHAsS ehopMaITHs IOCIIe CTapeHUs
Ha Bo3ayxe rpu cxxkatuu 20%, % , He 6omee
4 | TPM Temmeparype 23 °C B Teuenue 72 4 12 15
npu Temneparype 70° C B Teuenue 24 u 20 20
npu temreparype Munyc 10 °C B Teuenue 72 4 50 60
V3MeHeHne TBEpAOCTH MOCJE CTApEHMsI Ha BO3JyXe MpHU
5 | Temmeparype 70 °C B Teuenue 7 cyTox, ex. [llopa A oT +8 710 -5 oT +8 710 -5
6 V3MeHeHMe yCI0BHONW MPOYHOCTH IPU PACTSHKEHUH MOCTIe
crapeHus Ha Bo3ayxe rpu Temreparype 70 °C B TedeHne -20 -20
7 cyToK, %, He Ooiee
V3MeHeHne OTHOCUTENBEHOTO Y/UTMHEHUS TI0CIIe CTapeHUs or +10
7 o os | OT +10 10 -30
Ha Bo3nyxe npu temneparype 70 °C B TeueHue 7 cyTok, % 1o -40
Penakcanus nHanpsoxenust npu temneparype 23 °C B Te-
8 0 15 17
yeHue 7 cyTok, %, He Oosee
N3menenue oobema B Bone mpu Temmepatype 70 °C B
9 0 Aie Tip patyp or +8 o -1 or +8 o -1
TedyeHue 7 cyTok, %
CTOMKOCTb K 030HHOMY CTAapPEHUIO IIPU 0OBEMHOM J0I1e
10 | o30ma (5,0+0,5)10° %, Temmeparype 40 °C u nedopma- TpELLHHEL HE XOIMYCKAKTCS

uuu pactsoxeHus 20 %
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3 YnakoBka, Norpy3ka, TpaHCIIOPTHPOBaHUE, CKJIATUPOBAHNE

3.1 YnakoBka Tpy0

TpyOsl moa pacTpyOHBIC COeAMHEHUS C YCIOBHBIM quamerpoM oT 80 1m0 300 MM xpaHsATCS U
nocrapisitorest [lorpedburento B makerax. [lakersl chopMupoBaHBI TaKMM 00pa3oM, YTOOBI YIIpo-
CTUTbh M YCKOPUTH OINEpalUu MOrpy3ku. TpyOsl ¢ pacTpyOHbIM coennHenrneM cBbiie DN300 mm
noctapisitores [loTpedurento 6e3 TpaHCIOPTHBIX MAKETOB.

Buemnuii Bua nakera TpyO mokaszaH Ha pucyHke 3.1, pasmepsl makera U ero TEXHHYECKUE
XapaKTepUCTUKHU — B Tabmuie 3.1.

h

Pucynok 3.1 [Taker TpyO.
Tabnuna 3.1 TexHuveckue XxapakTepUCTUKH MTaKETOB TPYO.
VY cnoBHBIN NPOXOI, MM
AapaKTepuCTHI 80 | 100 | 125 | 150 | 200 | 250 | 300

L, MM 6200*% | 6200 | 6200*% | 6200%° | 6200*% | 6200%° | 6200*%°
l, MM 446 | 547*° | 492 | 581** | 746™ | 623*% | 726
h, MM 524 | 468 | 538 | 427 | 540 | 646 | 749
KomuuectBo Tpy6 B makere 16 12 9 6 6 4 4
KonnuecTBo npoknagok u3 aepe- 12 8 8 4 4 4 4

Ba TBEPAbIX nopo (30x100x659)

KonnyectBO 0OOBSI30B — JIEHTA Me-

tasmnyeckas 0,8 x 32 (mo 'OCT 4 4 4 4 4 4 4
3560-73)

Maxcumanpras macca 973 | 1310 | 151,7 | 2062 | 2684 | 3335 | 4191
OJIHO TPYyOBI, KT

Makcumabras macca 1578.9 | 1583,0 | 1380.0 | 12482 | 1621,4 | 13450 | 1687.4

nakera Tpyo, Kr

3.2  Tlorpy3ka — pa3rpy3ka Tpy0

[Ipu morpy3ke u pasrpy3ke Tpydo He0OX0AMMO COOII0aTh HECKOJIBKO AJIEMEHTAPHBIX TIPABHUII
MPEIOCTOPOKHOCTH:

- UCIIOJI3YHTE MOJBEMHOE YCTPOMCTBO JOCTATOYHON MOIIHOCTH;

- HaIIpaBJISTTE HAYAJIO U KOHEI] MpoIiecca MoIbeMa;

- IPOU3BOIUTE MAHEBPHI IJIABHO;
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- n3beraiTe packaunMBaHUs, YIapOB WJIH TPEHUS TPYO O JIpyrue TpyObl, 3eMIII0, OIOPHI TPEHi-
Jepa, Wi OopTa BaroHa.

[Torpy3ka M BBITpy3Ka MaKETOB JOHKHA OCYIIECTBIISITHCS MPUCIIOCOOJICHUSIMH, OOECIIeqH-
BAIOIIMMH COXPAHHOCTh TPYO M LEIOCTHOCTH makeToB. Kak npaBuiio, s nepeMenieHus mpuMeH s-
IOTCSI IPUCTIOCOOJICHUSI C UCTIOJIb30BaHUEM HEHJIOHOBBIX KaHATOB MJIM PEMHEH ¢ 4-X KpaTHBIM 3ara-
COM I10 TPY30M0JbEMHOCTH.

[Ipu mepeBo3Ke M MOrPY30YHO-PA3TPY30YHBIX padOTax 3ampemniacTcs cOpachiBaTh IMAKETHI,
POHSTH M MOJIBEpraTh UX YAapHBIM Harpy3KaMm.

[Torpy3ka u pasrpy3ka makeToB JIOJDKHA MPOU3BOIUTHCS COTIACHO cXeMe, 00eCIIeuynBaroIICH
3aXBaT BCEro MakeTa. 3ampeniaeTcs 3aXBar Makera 3a oJIHy Tpyoy.

[Torpy3ka makeToB OOBIYHO OCYIIECTBISICTCS MPU MOMOIIM BHJIBYATOrO MOTPYy3YMKa WIH Te-
PEIBMKHOTO MOCTOBOTO KpaHa. B xauecTBe cTpon MCMHOIb3YIOTCS HEMJIOHOBBIE KAHATHI ~ WJIM HEW-
JIOHOBBIC PEMHH.

[Ipu pa3rpyske MakeToB U3 KOHTEMHEPOB UCIIOIB3YIOT JIBA BUJIBYATHIX MOTPY34YHKA UITU COYe-
TaHUE BWJIHYATOrO MOTPY34YHMKa U MEPEABIKHOTO KpaHa C HEUJIOHOBBIM PEMHEM B KayecTBE CTPO-
IBL.

s obecriedennst 6e30macHON pa3rpy3Ku yroil CTPOIbI He AOJKeH mpesbimars 20 °.

JIisi HeMaKeTUPOBAHHBIX TPYO HUCIOJB3YIOTCS KPIOKH C 3JIACTHYHBIM TIOKPBITHEM, HO IIPH
9TOM Ba)KHO HE JOMYCKaTh KOHTAKTa METaJUla ¢ BHYTPEHHUM MOKPBITHEM BO U30€XaHUE ero mo-
BPEXKICHHUS.

[Tocne pa3rpys3ku, €ciiy He OIMpeielIeHO MO-APYyroMy, TO TPYObl HEOOXOAUMO PACKIIAIbIBATh B
PAIl BIOJIb TPAHILICH, Ha TOM €€ CTOPOHE, T/I€ HET BEIOPAHHOTO TPYHTA, pacTpyOaMu B HaIlpaBICHUHU
YKJIaIKH (TTIaJKUN KOHEI YKa3bIBaeT Ha HaYallbHYIO TOUKY YKIIAJKH).

N36eraiire:

- BOJIOYEHHSI TPYO MO 3eMJie, TaK KaK 3TO MOKET MOBPEAUTH BHEIITHEE MOKPBITHE;

- Opocanus TpyO Ha 3eMITIO, Ja’Ke Ha aBTOMOOMJIbHBIC IITUHBI WJTH TIECOK;

- packiaJiku TpyO B OMACHBIX 30HaX, HAIPUMED, T/I€ YaCcTO MPOE3KAIOT MAIIUHBI.

3.3 TpancnoprupoBanue Tpyo

TpyOBI OTrpyKalOTCs B IMaKeTaxX WA HABAJIOM aBTOTPAHCIIOPTOM, B KOHTEHHEpaX WM Cylax
B 3aBUCUMOCTH OT pekoMeHaauui [Totpedburens:

- 00BIYHO HEMAKETUPOBAHHBIE TPYOBI TPY3SIT APYCaMH, TPOKIIAIBIBAS MEXKIY SIPyCaMH TTOJTH-
3CTEp WIM MPOPE3UHEHHOE BOJIOKHO, a TAKXKE pa3esuTeNIbHble OPYCKU M BOJIOKHA, €CIIM TpeOyeTcst
N30eKaTh COMPUKOCHOBEHHS MEXTY SPYCaMH.

- MaKeThl JenarTcs st TpyO auamerpoM A0 300 MM ¢ pa3IenuTeNbHBIME MPOKIaIKaMU
MEXIY SPYCaMH.

- 10 crnienuanbHoMy TpeboBanuio [loTpeduTerns TpyObl MOCTABIAIOTCS C MJIACTUKOBBIMU 3a-
TIIyIIKaMH Ha pacTpyOe M IITaKoM KOHIIE IS IPEAOTBPAIICHHUS TIOTIaaHus TIBUTA M HHOPOTHBIX
YacTHUIl BHYTPb TPYOBHIL.

TpaHCcTIOpTHBIE CPECTBA TOJKHBI OBITh TOAXOISMIIAMU ISl IEPEBO3KH, TIOTPY3KU U Pa3TPy3-
Ku TpyO. JI71s yMEHbIIIEHUS prcKa aBapuid BO BpeMsl TPAaHCIOPTHUPOBKH JIOJIKHBI COOIIOIATHCS Clie-
TYIOIIHE TTPpaBUJIa:

- HE JIOMYCKaTh MPSMOTO KOHTAaKTa TPyO C JHOM TPAHCIOPTHOTO CpeAcTBa (pacroaraiite
TpyObI TOPU3OHTAIBHO, HA ABYX MapaJUIeIbHBIX IEPEBIHHBIX OPYCHIX);

- IPU TPAHCTIOPTHPOBKE UCIIOIB30BaTh OOKOBEIE MOAIEPKKH (YIIOPHI), B LIETSAX CTA0MIN3AINN
Ipysa;

- 3aKPEIUISATH TPY3 MPU TOMOIIH TEKCTUIIHHBIX PEMHEN U HATATHBAIOIINX YCTPOUCTB;

- B TIPOIIECCE TPAHCIIOPTUPOBKHU MPOBEPATH, YTOOBI IPy3 HAXOAWIICS B 3aKPEIIIEHHOM COCTOSI-
HUH,

- TIpY TIEpPEeBO3KE TPYO aBTOTPAHCIOPTOM JUIMHA CBUCAIOIIUX KOHIIOB HE JOJDKHA MPEBBIIIATH
25 % OT JUHBI TPYOBI.
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3.4  CxiagupoBaHue U XpaHeHUe TPYO

TpyOBl MOTYT XpaHUTHCS B TIAKETaX MJIM HABAJIOM B CKJIaJaX. XpaHEHHE OCYIIECTBISIETCS Ha
TBEP/IOH MOBEPXHOCTU C COOTBETCTBYIOLIUM MOIBE3IHBIM IyTEM, IPOCTPAHCTBOM U 000PYIOBaHU-
€M JUIS TOTPY3KH-Pa3TPY3KH.

CxnagupoBanue TpyO Ha MeECTe YKJIAJIKH JOJDKHO OOECHeurBaTh BO3MOXKHOCTH KOHTPOJIS U
NpOBEICHUS] PEMOHTHBIX paboT. Eciu Ha TpyOax oOHapy>KeHBI MOBPEXKACHUS (HAapuMep, MOBPEXK-
JIEHUE BHYTPEHHETO WJIM BHEIIHETrO MOKPBITHUS), OHU JIOJKHBI OBITh YCTPaHEHBI Mepes CKIaIupoBa-
HUEM.

OcHOBHbBIE UHCTPYKIIUH:

- MECTO CKJIAJIMPOBAHUS JIOJDKHO OBITh TOPU30HTAIBHBIM;

- n3beraiite ~ OOJIOTUCTON MOYBBI, IEPEMEIIAIOLIUXCS [10YB, KOPPO3UOHHBIX MTOYB;

- YKJIQJBIBaliTe TPYOBl B OJHOPOJHBIC (OJHOTO JAWaMeTpa) mTadessi, UCXOAsS U3 palioHaTb-
HBIX COOOpaXKeHMI CKIIAANPOBAHUS, TO K€ caMoe KacaeTcsl M (JaCOHHBIX YacTel;

- MICTIOJIB3YITE TOCTaTOYHO MPOYHBIE U BHICOKOKAYECTBEHHBIE COPTa JIPEBECUHBI (17151 OpyCh-
€B KIINHBCB);

- BCET/1a JKEJIATEIbHO KaK MOXKHO B OOJIBbIIICH CTENIEHN COKPATUTh BPeMs XpaHCHHUS;

- CHeIUAIbHBIE MEPBI MIPETOCTOPOKHOCTU HEOOXOAUMO MPUHSATH AJS TPYO CO CHelHalbHBIM
MOKPBITHEM.

3.4.1 llImabenuposanue mpyod HABAIOM.

[IITabenmupoBaHUe HEIMTAKSTHPOBAHHBIX TPYO HA CKJIAJaX U CTPOUTENBHBIX TUIOMIAIKAX JIOJIK-
HO TPOM3BOAUTHCS HA POBHBIX MPOYHBIX OCHOBaHUX. Psibl TpyO B mtabene JOMKHBI OBITH YIIOXKe-
HBI Ha IPOKJIAAKH. [Ipr 3TOM HE00X0UMO TIpeyCMaTpUBaTh OOKOBEIC OIOPHI, ITPEIOTBPAIIAIOIIHE
CaMOIIPOU3BOJILHOE pacKaThIBaHHE TPYO.

Bapuantsl mradeanpoBanus Tpyo.

Bapuanr 1 [tabens B Buae NUpaMuabl: pacTpyO K riaKoMy KOHILY

Ha npaktuke 3TOT BapuaHT sBIsieTCs HauOojee MHTEPECHBIM C
TOUYKH 3pEeHHUs 0€30IaCHOCTH, CTOMMOCTU MaTepuaa Mo JaepKKU
Y OTHOIIEHMS KOJIWYECTBa CKIAJUPYyEMbIX TpyO K 00beMy IuTa-
Oens.

OpHako Juig 3TOro BapuaHTa TpyObl HEOOXOIUMO MOAHUMATh 3
KOHIIBI MIPU MTOMOIIYU KPIOKOB, HCIIOJIb30BAaHUE HECKOJIBKUX KPIO-
KOB T03BOJISIET OJHUMATh HECKOJIBKO TPYO OJTHOBPEMEHHO.
HwxHuii cnoii: HI>KHUM CITON KIaAeTCs Ha 2 IapajuleIbHbIX
Opyca, OIMH U3 KOTOPbIX HAXOIUTCA Ha paccTostHUU 1 M OT pac-
TpyOa, B TO BpeMs KaK JIpyroi Ha pacCTOSIHUM 1 M OT IJ1aJKoro
KoHIIa Tpy0. TpyOs! pacnonaratoTcst mapaienbHO IpyT APYTY.
Pactpy0sl conpukacaroTcs Apyr ¢ APYrom, HO HE KOHTAKTUPYIOT
C 3eMJIEH.

TpyOsl ¢ nBYX CTOpOH IITa0eNs 3aKpervIsioTcs y pacTpyda u
IJIQJIKOTO KOHIA TIPU MOMOIIU OOJIBIINX JE€PEBSIHHBIX KIMHBEB,
npUOUTHIX K OpychsaiMm. [IpomexxyTouHble TpyObl 3aKperIsioTcs
TOJIBKO CO CTOPOHBI TJaJKOro KOHIA IPHU TOMOIIM KIMHBEB
MEHBILIEro pazMepa.

BepxHue ciou: BepXHHE CIIOM COCTOST U3 TPYO, YIOKEHHBIX C
YepeoBaHUEM pacTpyOa U TJIaIKoro KOHIla TpyObl, TaKUM 00pa-
30M, BC€ pacTpyObl OJTHOTO Spyca BBHICTYNAIOT HAJ INIAAKUMHU
KOHIIAMHU sIpyca, HaXOJSIIErocst HUXKe, Ha BETUYUHY JJTHMHbI
pactpyb6a, umtoc 10 cM (1 HenonmyuieHus aegopMaluy ria-
Koro koHua). Llunmmuape! TpyO ABYX Mociae10BaTEIbHBIX PYCOB
COIIPUKACAIOTCS.
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Bapuant 2

EnunooOpa3zHelii mradens: pacTpyObl ¢ OTHOW CTOPOHBI

HwxHuii cnoit Tak ke, Kak B IEPBOM BapHaHTE.

Bepxnue ciou: TpyObl BRBIpOBHEHBI BEPTUKAIBHO B JinHUIO. Ka-
KJIBIHA SIPYC OT/AEJIEH OT NPEABIAYIIEro OpyChsIMH, TOJIIMHA KO-
TOPBIX HEMHOTO OOJIBIIIE, YEM pa3HUlla B 1uaMeTpe (pacTpyo-
LHWIAHAP TPYOBI).

TpyOsbI ¢ 1ByX cTOpOH mITabess 3aKpeIuIIioTCs y pacTpyoa u
TJIAJIKOTO KOHIIA ITPH MOMOIIH ICPEBSIHHBIX KJIMHBEB, IPUOUTHIX
K OpyChsIM. TOT METO/]I IO3BOJIIET UCTIOIH30BATh JIFOOBIE METO/IbI
nmoabeMa (Ipu OMOIIH KPIOKOB, TPY30MOAbEMHBIX METEb BOKPYT]
TpyOBbl, aBTOMOOUIIU C TPY30MIOAbEMHBIMA MEXaHH3MaMHU ).

KBanpartasie mrabenn

HwxHuit cnoii: opMupoBaHue U YKpEIJIeHUE HIXKHETO CI10s
TaKue, Kak B IEPBOM BapHAHTE, HO TPYOBI pacIONararoTcs: pac-
TPYO-TIa KUl KOHEll; UX HMINHAPUYECKUE YACTHU COITPUKACAIOT-
csi. B nononmHenue, pacTpyObl BBICTYIAIOT 32 IJIaJKAE KOHIIBI
COCe/IHUX TPYO Ha BCIO JUIMHY pacTpy0a, mioc 5 cM. TpyOsl ¢
YCIOBHBIM 1poxooM 150 MM 1 Gosee CKIIagupyroTcs Ha Tpex
Opychbsix (BMecTO 2).

Bepxuue ciou: kaxaplid Ipyc COCTOUT U3 TPYO, CIIOKEHHBIX 10
MPUHLUITY pacTpyO-TIaJKUi KOHEIl, TAK)Ke KaK U B HUKHEM
cioe. TpyObl 0IHOTO sIpyca pacnoJiaratoTcst Mo MpsIMbIM YIJIOM
K TpyOaM sipyca, pacrojoxeHHOro Huxe. KoH1bl TpyO cooTBeT-
CTBEHHO MMEIOT €CTECTBEHHYIO OOKOBYIO IOJIEPKKY B BUJIE
pacTpy060B TpyO sipyca, paclojIoKEHHOTO HUXKe. ITOT METO/ 0-
3BOJISI€T MCII0JIb30BaTh MUHUMYM YIIAaKOBOYHOT'O MaTepuaa, HO
TpeOyeT crenuagbHoro crnocoda noabema Tpyo u3-3a cneuudu-
YECKOM CTPYKTYpBHI IITA0EIs.

PexomeHn1yemMoe 4 CIIO SIPYCOB.

(HemakeTHpOBaHHBIE TPYOHI)

Bricora mrabenupoBanust
Paswep (DN) (MaKc. K0I-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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[Tpu mtabenupoBanuu TpyO Ha OCHOBaHME HEOOXOIMMO YIIOKUTH JEPEBSIHHbIE OPYCKH TaK,
9TOOBI pacTpyO, TIaJKUN KOHEIl W IeHTpajdbHas 4acTh HE Kacaluch 3emMiid. Pa3mep JepeBsSHHBIX
OpycKOB JT0JDKEH ObITh HE MeHee 100 MM BBICOTOM M 225 MM ITUPUHOM.

3.4.2 llmabenuposanue mpyb 6 nakemax.

MecTo, HCTIoNIb3yeMoe ISl ITa0eTUPOBaHHS TOJDKHO UMETh TBEPI0€ OCHOBAHUE C COOTBET-
CTBYIOIIMM IOJIBE3IHBIM ITyTEM JIJIsl TPAHCIIOPTHBIX CPEICTB, OTPY3YUKOB U T.]I.

[TakeTsl TpyO MOTYT OBITH CIIOKEHBI B IITa0ENb, HA Opychsx pazmepoM 80 x 80 x 2600 mm, 1o
3 win 4 makeTa B KaXJIOM PsLy, IPU 3TOM OCH TPYO JOJDKHBI OBITh MapalIeIbHbI.

Kaxaplii mocneayromuil sspyc MakeToB OTACTSAETCS OT MPEABIAYIIET0 OpYChsMU, TOJIIMHA
KOTOPBIX HEMHOTO OOJIbIIE, YeM pa3HUIla B quamerpe (pactpyO-mumusap tpyosr), Ilepuomudecku
HE00XO0IMMO MTPOBEPATH COCTOSHUE MTAKETOB, a TAK)KE OOIIYI0 CTAOMIBLHOCTH ITA0EIIS.

Pexomenayemasi BbICOTA 1ITA0e s TPYO B MaKeTax.
(makeTHpoBaHHBIE TPYOHI)

BricoTa mrabenupoBaHus

Paswep (DN) (Makc. KoJ-BO ﬂpyEOB TpyO)
80 20
100, 125 18
150, 200 14
250, 300 10

3.43  Xpawnenue mpyo

Jliis mpeioTBpallieHus MOBPEX/ICHHUS BHEIIHETO MOKPBITHS TPYO NMPH UX JAJIUTEIHLHOM XpaHe-
HUU Ha OTKPBITHIX IUIOIIAJKAaX OHU JIOJKHBI OBITH 3aIMILEHBI OT MOMAJaHUs OCAJKOB M MPSMBIX
COJIHEUHBIX Jy4ed. B kauecTBe 3allUTHI MOKHO HCIIOJIB30BaTh IMOJMITUICHOBYIO HEIPO3PAYHYIO
IUIEHKY, OpE€3€HT, WK APYroi BIaroHENpOHUIIAeMbI MaTepual.

3.5 TpancnopTupoBaHue U XpaHeHNUe YIVIOTHUTEJIbHbBIX KoJIel

Kosblia TpaHCHOPTUPYIOT JHOOBIM TPAHCHOPTOM C COOIIOAEHUEM IPaBUI IEPEBO30K, YCTa-
HOBJICHHBIX JUIS JaHHOT'O BHUJIa TPAHCIIOPTA.

Konbla A0MKHBI XpaHUTHCSI B 3aKPHITOM MOMEIEHUH, B YCIOBUAX, UCKIIOYAIOMINX Jedop-
MAaIuIo U NoBpexAcHUs, mpu temreparype oT 0 1o 35 °C u HaxoAauTCd Ha PacCTOSTHUM HE MEHEe
OJIHOTO METpa OT OTOIHUTENIBbHBIX MPUOOPOB, a TAK)KE HE MOJBEPraThCsi BO3JAEHCTBUIO COJHEUHBIX
JIy4el U BEILECTB pa3pylIAOIUX PE3UHY.

Kak uckiroueHune, 10MyCcKaeTcs XpaHEHUE KOJIEIl HA HEOTAIUIMBAEMBIX CKJIaJax IpPH TEMIIe-
parype He Huxe MuHyc 25 °C, HO ITpH 3TOM 3aIpeliaeTcs MoABepraTth X Kakoi-nmuoo nedpopmaruu
U ylapHbIM Harpys3kam.

Konbna nocne TpancmopTupoBaHMsl WM XpaHeHMs] npu TemmepaType Huxke 0 °C, mepen
MOHTa)KOM JIOJKHBI OBITH BbIIEpKaHb ipu Temneparype (2015) °C B Teuenue 24 u.

["apaHTuitHBIN CPOK XpaHEHMs KoJIell — 2 rofla CO JHsS M3TOTOBJIEHUS, IPU YCIOBUHU COOIIO-
JICHUS MIPAaBUJI TPAHCIIOPTUPOBAHUS U XPAHEHUS.



\-'/ 000 WITK «CB0oOOHBII COKOI»
C ctp. 56 u3 140

- Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

4 3ammuTHBIE NOKPBITHSA

4.1 ArpeccMBHOCTb BObI

Bona, TpancnoptupyemMas o TpyoonpoBoay, MOKET UMETh pa3iuyHble (PU3NKO-XUMUUYECKHUE
CBOMCTBA.

Bona moxer ObITh OXapakTepu30BaHa CBOEH KOPPO3MOHHOCTBIO (CBOMCTBOM pa3zbe/iaTh He-
3allMIIEHHBIA METAJUT) U CBOEH arpeCCUBHOCTBIO (110 OTHOILIEHUIO K BHYTPEHHEMY LIEMEHTHOMY
MOKPBITHIO).

IToBeneHre BO/IbI B OTHOILIEHUY YEPHBIX METAJUIOB U MaT€pUaAJIOB HA IIEMEHTHOI OCHOBE 3a-
BUCHT OT psiia GaKTOPOB: COJEPKAHUS MUHEPAIIBHBIX COJIEH M KUCIOPOAA, SJIEKTPOIPOBOJHOCTH,
pH, paBHOBeCHS YIJIEKHCIIOTO KaJbLMs, TEMIEPATYpPHl U T.J.

Crnenyer paccMaTpuBath JBa TUIA BOABIL:

- KOPPO3HOHHAs BOJA, CIIOCOOHAs pa3beaTh HE3aIUUIIEHHbIH METaILI;

- arpeccuBHas BO/1a, CIOCOOHAs pa3pyllaTh MaTepralibl HA OCHOBE LIEMEHTA.

411 Kopposuounas eooa

Koppo3uonHas Bosia pa3beiaeT He3alUILEHHbIE BHYTPU METaJIIMUecKue Tpyosl. B GonbiinH-
CTBE CJIy4aeB IPUYMHON KOPPO3UOHHOCTH SBIISIETCS COJEPKAILUICS B BOJIE KUCIOpoA. B pe3ynbra-
T€ XUMHUYECKOW peaklUy BO3HUKAET THPO3aKUCh, 3aTE€M THAPOOKHUCH Kelle3a, POpMUPYsl HApOCTHI
1 Oyrpbl, KOTOPBIE MOTYT 3HAYUTEIHHO YMEHBIIUTH CEYCHUE TPYOBI M YBEIIMYUTH TIOTEPU HATIOPA.

Taxoe siBleHue HaOJIIOJAaeTCs B CTApbIX TPYOONPOBOJaX, HE UMEIOIIUX BHYTPEHHETO [[EMEHT-
HOTO NMOKphITHA. COBpeMEeHHbIE TPYOOPOBO/IbI MOHTUPYIOTCS U3 TPYO, 3aIIUIIEHHBIX BHYTPHU CJIO-
€M IIEMEHTa, KOTOPBIN IPENATCTBYET KOPPO3UH METAILIA.

412  Aepeccusnas 600a

ATpeccHBHOCTb BOJIBI ONPEAEIIETCS €€ CHOCOOHOCTBIO pa3pyllaTh BEIIECTBA, COJEpIKaIIne
KaJblIMH (HarpuMep, LIEMEHT). B 3aBUCMMOCTH OT XMMHYECKOT0 aHaIN3a, COJIepKaHUs MUHEPAJIOB,
pH 1 TemmepaTypsl BOIBI, MOKHO PAa3JIMYUTh 3 CITydasi:

- cTa0uibHas BOJIA C PaBHOBECHBIMU KOHLIEHTPAIMSIMU COEJMHEHUIN YIIIEKUCIIOTHI, Hearpec-
CHBHAsl M HE BBI3BIBAIOIIAst KAPOOHATHBIX OTIOKECHUH;

- HecTaOMIIbHAs BOJIa UMEET TEHICHIIMIO K OTJIOKEHHIO CoJlel Kanblins (KapOOHAThl) HA BHYT-
pEHHEH MOBEPXHOCTHU TPYOBI;

- arpeccuBHasi BOJIa MOKET Pa3pyllaTh OINpEesIEHHbIE COCTABIAIONINE [IEMEHTHBIX PacTBO-
POB, CoJepXKalX Kb (M3BECTh, YIICKUCIBIA KaTbIMHi, CHIMKAT KaJbIMs, aTIOMUHAT KpEM-
HUs).

OmnpeneneHye arpecCCUBHOCTH OCHOBBIBACTCS Ha aHalIM3€ BOJIBI, OO Mpu momoum rpadu-
KOB, KOTOPhIE OTOOPAKaIOT PACIIONIOKEHHUE MCCIIEAYEeMON BOJBI OTHOCHUTEIHHO PABHOBECHOHN KpH-
BOM.

PexomeHmanmu 1mo KadecTBY BOJBI HANPaBJICHBI TJIABHBIM 00pa3oM Ha TO, YTOOBI TPaHCIIOP-
TUpyeMasi 10 TpyOOIpoBOAY BoJa He Obl1a KOPPO3UOHHOM U arpecCUBHOM.

OpHako, cpeau OOJBIIOr0 KOJMYECTBA THIIOB NIEPEeKaYrnBaeMON BOJIbI, HEKOTOPHIE U3 HUX
UMEIOT HU3KOE CO/Iep)KaHue MUHEPaIoB (MsArkas Boja). Takas BoJla MOXKET BbI3BaTh pa3pylleHUe
HEKOTOPBIX MaTepHajIoB, MOJ00HO KOPPO3SHOHHOW H/MIIH arpecCUBHOM BOJIE.

4.2 BHyTpeHHee 3alIMTHOE MOKPbITHE

Ha3naueHune BHyTpEHHEr 0 IOKPBITUSL COCTOUT B TOM, UTOOBI:

- TApaHTHUPOBATh, YTO TUAPABINYECKHE XaPAKTEPUCTUKH OYAYT OCTaBaThCs OCTOSHHBIMU B
TE€4YECHHE JOJITOr0 BPEMEHH;

- IPEJOTBPATUThH PUCK KOPPO3UHU TPYOBI BCIICACTBHE B3aUMOJCHCTBHUS C BOJOH.
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Bayrpennee nokpeitue Tpyd OOO «JITK «CBoOOAHBIN COKOI» COCTOUT U3 TTOKPHITUS 11€-
MEHTHBIM PACTBOPOM. ITO MOKPBITUE MPEIOCTABIISAET:

- IPEBOCXO/IHbIE THAPABINYECKHUE YCIOBUS AJISl IOTOKA;

- 3¢ (EKTUBHYIO 3aIIUTY IPOTUB arpecCUBHON BOJIBI.

4.2.1  Hanecenue

LlemMeHTHO-TIECUaHBII pacTBOP HAHOCUTCS HEHTPOOEKHBIM MeToJoM. COTrIacHO JaHHOMY Me-
TOJY, IEMEHTHBIN PacTBOP BBOAUTCS B TpyOy, a 3aTeM TpyOa OBICTPO BpalIaeTcs, YTO CIIOCOOCTBY-
€T XOpOoILIEMY YIUIOTHEHHUIO MOKPBITUA. 3aT€M MOKPBHITUE CYIIUTCS MPHU 3aJlaHHON TeMmIeparype u
BIIQXKHOCTH, YTO MPHUAAET eMy HEOOXOIUMYIO MPOYHOCTh. [IpenMyIecTBO EHTPOOESIKHOTO METOIa
3aKJIF0YAETCsl B TOM, UTO MPH 3TOM IOJIy4aeTcs TIaJKasi BHYTPEHHSSI MOBEPXHOCTh, COCTOAIIAS U3
MEJIKUX YacTHI] (LIEeMEHTHOE MOJIOKO). [Tpoliecc npugaeT moKphITUIO CIEAYIONME CBONCTBA:

- BBICOKYIO IIJIOTHOCTH IIEMEHTA;

- MaJIyIO IEPOXOBATOCTH;

- XOpollee Ka4eCTBO [IEMEHTHOT'O TOKPBITHSL.

4.2.2 Teuenue (0sudiceHue 600vl) — 2udpasiuiecKue ceoluUcmad

LleMeHTHBII pacTBOp UMEET OYCHb TJIAJIKYI0 TOBEPXHOCTh, KOTOpast OJaronpusITCTBYET TeUe-
HUIO BOJIbI, CHI)KAET TMOTEPU NPU TPAHCIIOPTUPOBAHUHM M FapaHTHPYET JOJITOBPEMEHHYIO THPaB-
mnaeckyo ¢ dektuBHOCTE. KoadduimenT mepoxoBaroctTu TpPyd C BHYTPCHHHM I[IEMEHTHO-
necyaHbIM OKpbITHEM TipuHUMaeTcs paBHbIM 0,03. UToObI yuecTh HENpeIBUICHHBIC IOTEPH HAIIO-
pa, Ans MPOEKTUPOBAHHS CHCTEM TPYOONPOBOJIOB PEKOMEHAYETCS HCIOJIb30BaTh KOd(QHIIMEHT
niepoxoBatocT paBHblit 0,1.

4.2.3  Mexanuszm 3awumol

[TokpeITHE M3 IEMEHTHOTO PacTBOpa SBISIETCS aKTUBHBIM. OHO SBIJISIETCSI HE TIPOCTO 3aIUT-
HBIM TIOKPBITHEM, HO U MPEIOCTABIAET XUMUYECKYIO 3alIUTy, Omarogaps >PQexTy maccuBUpOBa-
Husa. Korga tpy0a 3amosiHeHa BOJI0#, pacTBOP MOCTENIEHHO BIMTHIBAET BOJY, KOTOpasi CTAHOBUTCS
o0oraieHHO! MIeTOYHBIMH BEIIECTBAMH; B KOHIIE KOHIIOB, MO JOCTHKEHUH METaNTNYECKON CTEHKU
TpyOBI BO/Ia CTAHOBUTCSI HE KOPPO3UOHHOM.

3aTsiruBaHue TPEUIUH

BonocsiHbie TpemuHbl (M3-3a YChIXaHUs) U, BOOOIIE, paCTPECKUBAHUS, MOSBIISIONINECS B IPO-
11ecce TPAHCIIOPTHPOBKH, XPAHCHHS WJIU 3aKJAIKH, 3aTATUBAIOTCS BCIICJICTBHE BO3JICUCTBHS JIBYX
peaKkuuii:

- OpIcTpOE pa30yxaHHe IEMEHTHOIO MOKPBITUS B BOJIE;

- MeJUICHHAs THIPATallis [IEMEHTHBIX COCTABJISIFOIIHX.

424  Mexanuueckue ceoticmea

KoadduimeHTs TeMnepaTypHOro paciidpeHusi MeMeHTHO-TiecyaHnoro mokpeitus (12 x 10
M/M/°C) 1 BBICOKONIPOYHOTO Yyr'yHa C IIapoBUAHBIM rpadutom (11 x 10"® M/M/°C) comocTaBmMbl
MEXy cO00i, YTO, COOTBETCTBEHHO, YCTPaHSAET PUCK PACTPECKUBAHUS IMOKPHITHS B MPOLIECCE DKC-
IUTyaTaluu Tpyo.

MexaHuueckue UCHBITAaHUSA TMOKPBITHS U3 LIEMEHTHOTO PAacTBOpa Ha MPOAOJIbHBIN H3rH0,
IIPOBE/IEHHbIE Ha Tpy0ax Majoro AMaMeTpa, MOKa3ajlH, YTO LIEMEHTHOE MOKPBITUE MOXKET BbIIEp-
KHUBATh ONpECICHHbIC TUaMeTpalibHble OTKJIOHEHUs TpyOsl. [y Tpy® OonbIIoro Auamerpa, KoTo-
pble B OONIBIICH CTENEHH MMOABEPKEHBI IPPEKTY «OBaTM3ALMN», UCIIBITAHUS, IPOBEACHHBIE HA KYyC-
K€ TpyObl, IOATBEPAUIN IPEBOCXOIHBIE IKCIUTYaTallMOHHBIE KaueCTBa MOKPBITUS U3 IIEMEHTHOTO
pacTBopa 1oj Bo3JelcTBUEM OOJIBIINX BHEIIHUX HArpy30K.

-6



\-'// 000 WITK «CB0oOOHBII COKOI»
C ctp. 58 u3 140

- Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

425  Cmotikocmb yemeHmHO-necuano20 NOKpulmus 8 3a8UCUMOCIU OM A2PecCU8HOCMU
mpancnopmupyemoii cpeosvl

B 3aBucuMocTu OT ycioBHH 3KCIUTyaTaluu TpyOONpOBOAA M TPAHCIOPTUPYEMOH cpeibl Ha
BHYTPEHHIOIO MOBEPXHOCTh TPYO MOXKET ObITh HAHECEHO LEMEHTHO-TIECYaHOE MOKPBITHE, COMAEP-
JKallee MOPTIaHILIEMEHT, Cylb()aToCTOMKII WM TJIMHO3eMUCTbIM 1ieMeHT. [lokpbITHE LIeMEHTHO-
IECYaHBIM PACTBOPOM CO3/aeT INEIOYHYIO Cpelly Ha BHYTPEHHEH MOBEPXHOCTU TPYO, TEM CaMBbIM,
IIPEeIOXpaHssA X OT BOSHUKHOBEHHUS KOPPO3HHU.

Kak npaBuiio, mopTIaHALEMEHT U CyIb(PaTOCTONKUI [IEeMEHT PEKOMEHyeTCsl IPUMEHSATH IS
HAHECEHUs] BHYTPEHHET0 MOKPBITUS Ha TPYObl, UCIOIb3yeMbI€ Ui TPAHCIOPTUPOBKU CTOYHBIX BOJL
0€3 BO3MOKHOCTH 00pa30BaHMs CEPOBOJOPOIA.

['MTMHO3EMUCTBIN HEMEHT PEKOMEHAYETCSI IPUMEHSATD Il HAHECEHUS! BHYTPEHHETO TIOKPBITHUS
Ha TPYObI, UCIOJB3YEMBIE /ISl TPAHCIIOPTUPOBKU 0OJIEE arpeCCUBHBIX CPEJl C BHICOKUMHU KHCIOT-
HBIMH WJIH IIEJIOYHBIMHM CBOMCTBAMM, @ UIMEHHO: KaHAJIU3aLMOHHBIE CTOUYHBIE BOJBI C CEPOBOIOPO-
JIOM, Pa3JIMYHbIE KUCIOTHI U LIEJIOUH.

Vcnonb30BaHue INIMHO3EMHUCTOIO LEMEHTA TakXKe IMOKa3aHO AJIs 00ecredeHus] H3HOCOCTOM-
KOCTH BHYTPEHHEH MOBEPXHOCTH TPYO. DTO aKTyaabHO IPU HCIIONB30BaHUHM TPYOONPOBOJA LIS
TPAHCIIOPTUPOBKU CTOYHBIX BOJ, UMEIOIIMX BBICOKYIO KOHLEHTPALMIO TBEPABIX YACTHIL, a TAKXKE
IpU KPYTHIX HaKJIOHaX TpyOOIpOBOAA, NMPUBOJAIIMX K BBICOKOH CKOPOCTH TPaHCHOPTHUPYEMOMH
KUJKOCTH.

MakcumanbHas TeMiiepaTypa TPaHCIOPTUPYEMOW Cpeabl [UIsl BHYTPEHHHUX ITOKPBITHM HA OC-
HOBE BceX BUIIOB IleMeHTa cocTasirsteT 65 °C.

B o6mem cirydae BBIOOp IIEeMEHTA, UCIIOJIB3YEMOT0 IS TIOKPBITUS. BHYTPEHHEH MMOBEPXHOCTH
TpyO, MOXKET ObITh ClieNaH Ha ocHOBaHUM Tabmuuel 4.1. [IpenenbHo 1omycTHMble KOHIEHTpAUU
Pa3IUYHBIX XMMHUYECKHUX BEIIECTB B TPAHCIOPTHPYEMOM >KMJIKOCTH MPU UCHOIb30BAaHUU TIIMHO3E-
MHCTOTO LIEMEHTa, KaKk HanboJiee CTOMKOIo K arpecCUBHBIM Cpe/iaM, YKa3aHbl B Tabmuie 4.2,

ITo 3aka3y [Torpeburens Ha Tpyos! u3 BULIIL', npoussenennsie OO0 «JITK «CBoOonHsIil co-
KOJI», MOXET OBbITh HAHECEHO BHYTPEHHEE 3alllUTHOE MOKPHITHE, cojepikaliee J000i 13 BbIlIene-
pEUMCICHHBIX TUIIOB LIEMEHTA.

Tabnuma 4.1 Br16op Tuma nemenra.
XapakTepucTuka Ioptnana- | CynegpatocToit- | ['muHO3eMHUCTHIN
Cpenbl LEMEHT KU IEMEHT LIEMEHT
MuHrManeHOE cozepKaHue
AeP 6 5,5 4

g PH
MakcuMalibHOE COJIepKaHue
(Mr/m) st
- arpeccuBHorO CO> 7 15 HEOTPaHUYEHHO
- cyabdara(SO4--) 400 3000 HEOrPaHUYEHHO
- maraus (Mg™") 100 500 HEOrpaHUYEHHO
- ammonust (NHy) 30 30 HEOrPaHUYECHHO
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Tabmuma 4.2  TlpenenabHO TOMyCTHMOE COAEP)KaHNE XUMUUYECKHUX BEIIECTB B TPAHCIIOPTH-
PYEMOM KUJIKOCTH ISl IOKPHITUS U3 BBICOKOTJIMHO3EMHUCTOTO [IEMEHTA.

XuMHuyecKoe T'1uHo3eMHuCThIi
BellecTBO EeMEHT
OTHIIOBBIA 50 %
MeTHunoBsIit 50 %
DTUIIEHTTIHKOIb He orpannyeno

AJmdaTHyecKue yrieBoaopoabl

YalT-cuupur

He orpanuueno

Jn3zenpHOE TOIINBO, OCH3MH, He(DThH

He orpannueno

Kepocun

He orpanunueno

ApoMaTHyecKue yriieBoA0POabl

Kcuon, xcunon

He orpanuueno

Bensoun, ctupon, Turpous

He orpanuueno

Macna

Cwmasku, ra3oyuH, IPOU3BOIHbIE He orpanunueno
Opranuyeckue He orpanunueno
Bopa

IIpecHas Boga

He orpanunueno

ConeBoil pacTBop

He orpanunueno

JuctrimupoBaHHas Boaa

He orpanunueno

XJiopupoBaHHasl BOAA

He orpannueno

X.TlOpPlpOBaHHBIe PACTBOPUTEIH

TpuxnopsTusiexH He orpanuueno
Xopodopm He orpanunueno
Kucaorsi

YKcycHast 40 mr/n
XpomoBast 10 mr/n
JlumoHHas 20 mr/n
ConsiHas 3 Mr/n
MoJtouHas 15 mr/n
A3zoTHas 6 Mr/n
IlaBeneBas 12 mr/n
Docdopras 10 mr/n
Cepnas 10 mr/n
JyounbHas 200 mr/n
Bunnas 50 mr/n
Hleaoun

AmMMuak 18 %
AHUITIH He orpannueno
JnmernnamMuH 0,6 %
DeHoJ1, Kpe3ol He orpannueno
T'uapokcun kamus 560 mr/n

[Tupunun He orpannyeno
XWHOJIMH He orpannueno
I'unpokcu HaTpust 400 mr/n
TpumeTnnaMmux He orpanuueno
Coau

Xnopun HaTpus 25%
Xyopua Kaaus 25 %
Cynbdhar aMMOHHUS 5%

[To cneunansHoMy TpeboBanuio [Torpedburens nosepx LI HaHOCUTCA CIIOH M30IALMOHHO-
IO MOKPBITUS HA OCHOBE SMOKCUAHON CUHTETUYECKOU CMOJIBI.
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4.3 Koppo3unoHHOCTH MOYBBI

VioxeHHble B TPYHT TpyObl IIOJIBEP>KEHBI Pa3JINYHBbIM BIUSHUSAM, B TOM YHCJIE KOPPO3HOH-
HOMY BJIMSIHUIO TIOYBBI U 3ACBIIIKH.

[ToaToMy BO3HHMKAeT HEOOXOAMMOCTh BHHUMATEIBHOI'O H3YYEHMsSI MECTHOCTH, IO KOTOPOM
npearnonaraeTcs Npokiiaaka oyayuero TpyoonpoBoaa. AHanu3 KOPPO3MOHHOCTH MOYBBI 1aET BO3-
MOYKHOCTh OILICHHTBH CTETeHb €€ Bo3aelcTBUs Ha marepuai TpyO (BUILI') u mpaBuibHO BHIOpATH
THUII BHEIIHETO 3aIlUTHOTO MOKPBITHUS.

Kpurepusimu onacHocT koppo3uu Tpyd uz BULLI™ MoryT city>kuTh:

— BEJIMYMHA YJIeIbHOTO 3JIEKTPUUECKOr0 CONPOTUBIIEHUS TPYHTA p MeHblIe 25 OM'M;

— BenuuuHa pH meHb1e 6;

— 3arpsA3HEHUE TOPOJCKUMHU U IIPOU3BOJCTBEHHBIMU CTOYHBIMU BOJAMM, a TAK)KE OpraHU4e-
CKHMMH BEUIECTBAMM, TOCTYIUBIIMMHU C IPOMBIIIIIEHHBIMU BBIOpOCAMU;

— HaJM4Kh€ KOPPO3MOHHBIX 3JIEMEHTOB M3-3a CBSI3U C HApY)KHBIMU METAJUINYECKUMHU KOHCT-
PYKLUSAMU, CTIIOCOOCTBYIOIIMMH MOSIBJICHUIO MAKpOIap.

Baxxnelmm 13 nepeuncieHHbIX KPUTEpPUEB OMacHOCTH Kopposuu Tpyo uz BUILI sensiercs Be-
JMYMHA YIEIBHOIO JJIEKTPUYECKOIO COIPOTUBIICHUS IpyHTa. DAaKTUUECKH OH ONpENEIsieT BCE IPYrue
(akTOphl, CHOCOOCTBYIOLIME KOPPO3HH.

[TonHBINM aHaTU3 KOPPO3UOHHOCTHU MOYBBI (€CIIM 3TO CUUTAETCS HEOOXOIUMBIM) IPOBOAUTCS B
3 srana:

- TororpadpuyecKuii aHams;

- FE0JIOTHYECKOE U3YUECHUE;

- OCMOTP MECTHOCTH.

43.1 Tonoepagpuueckuil ananus.

OO01mure moka3aTe i KOPPO3NOHHOCTH OIPEICIISIOTCS TIPU TTOMOIIIH JETATEHOM KapThl, KOTO-
pasi 1aeT HHpOpMaIHIO:

- 0 KOHTYPax MECTHOCTH (BBICOKHE MECTa CYIIE U Jy4Ille adpUPYIOTCS U, TAKUM 00pa3oM, Me-
Hee KOPPO3HOHHBIE; HU3KUE MECTa — ChIPBIE M HE adpUPYIOTCA, TOITOMY, BEPOSATHO, OoJiee Koppo-
3HOHHBIE);

- 0 BOJHBIX IIperpagax, KOTOpble HEOOXOIUMO Mepecedb, ChIPBIX YUaCTKAX;

- 0 IpyIax, 00JI0Tax, o3epax, TOPMSIHBIX yJaCTKaX U JPYTUX HU3KUX MECTaX, a TAKIKE O0BIU-
HO 3aCOPEHHBIX MECTaXx;

- 00 YCTBhEBBIX yJacTKaX, 3aTOIUICHHBIX MECTaX, COJICHBIX 00JIOTAaX M COJITHBIX MTOYBAX, Ipa-
HUYAIUX C MOPEM.

Hcnonms3yst KapThl MOYKHO ONIPEJICITUTD 3arpsi3HEHUS U crien(UIecKre TToKa3aTelln KOppo3u-
OHHOCTH:

- IJIOMIA/IH, 3arPSI3HEHHBIC PA3IMIHBIMA CTOKAMHM, TAKUMH KaK JKUJKHAC yI0OPCHUS, CTOKH
CIIUPTOBOJIOYHBIX 3aBOJIOB, MOJIOYHOTO TIPOU3BOJICTBA, OTXOI0B OYMaKHO-IEJLTIOI03HOTO MPOU3-
BOJICTBA U T.JI., WJIM KaHAJIM3aluel (B OCHOBHOM OT BIIAJICNIBIIEB JOMOB);

- MecTa BBIOpPOCa MPOMBIIIUICHHBIX OTXO0/I0B (IILTaK, KIIMHKEP U T.1.);

- OJIM30CTh IPOMBINIIICHHBIX TPYOOIIPOBOIOB, UMEIOIINX YTCUKH TPAHCIIOPTHPYEMBIX HKHJIKO-
CTel;

- IPOMBIIIJICHHBIC TIPEITPHUSATHS, TOTPEOJIIOIINE IIEKTPUICCKII TOK TOCTOSTHHOTO HAIIPsI-
JKEHUS.

4.3.2  Teonocuueckoe usyuerue.

DT0 M3ydeHHE TIOKA3BIBACT PA3IIUYHBIC TIEPEMEIICHHS CIIOCB U MPEIOCTABISIET HHPOPMAITUIO
0 MPUPOJIE MOYBBI U €€ MIPUPOTHON KOPPOIHOHHOCTH.

B pe3ynbrate nepBoHavaIbHOTO aHAIHM3a MOYKHO PA3JIMYUTh CIIEAYIOIIAE THITHI TOYBHI:

C MaJIbIM PUCKOM: TI€CKH M I'PaBHii; KAMEHHCThIC MAaTEPHUAIIb, U3BECTHSK.

C BBICOKHM PHCKOM: HM3BECTKOBAs IJIMHA; - TJINHBL
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C OYCHb BBICOKHMM PHCKOM: THIIC; MUPUTHI (3KEJIE3HBIC U MEIHBIC); COJIU, HCIOJIb3yEMbIC B
XUMHUYECKON MPOMBIIIIICHHOCTH (XJIOPU HATPUs, Cyab(haT KalbIKsl); TOPIOYUE UCKOTIaeMbIe Belle-
ctBa (OypsIit yroib, Topd, OUTYM).

Heob6xonuMo mpuHUMATh BO BHUMAHUE MTOKA3aHUS TPUCYTCTBUS B MOYBE TOPIOYMX HCKOIAe-
MBIX, 0COOEHHO aMMOHHWTOBBIX NMHUPHUTOB (CYIb(HI Keye3a), KOTOPhIe YKa3bIBAIOT HA BBICOKYIO
KOPPO3UOHHOCTH ITOYBHI.

Eme ogauM (akTopoM, BIHSIONIMM HAa KOPPO3UOHHOCTH TIOYBBI, SIBJISIETCSI BJIAKHOCTH.

['unporeonornveckoe M3y4eHHE HACHTU(OUIUPYET BOAOHEMPOHHUIIAEMBIC IMOYBBI, KOTOPHIC
YIEPKUBAIOT BOIY, a TAK)KE HAIMYKHE BOAOYJICPKHUBAIOIIUX CIIOEB. [ paHMIIBI 3TUX CJI0EB OOBIYHO
OTMEUEHBI MPUCYTCTBUEM POJTHUKOB. DTH TPAHHIIBI TPEOYIOT 0COOOT0 BHUMAHUS: KOPPO3ZHOHHOCTh
BOJIOHETIPOHUIIAEMBIX CJIIOCB MOXET ObITh O4YEHb BBICOKOM. T0 k€ KacaeTcsi U BOJOYICPIKUBAIOIINX
CJIOEB, €CII OHM OCYIIAIOT OKPYIKAIOIINEe TPYHTHI, COAEPIKAINEe PACTBOPUMBIE MUHEPAIBHBIE COJU
(x7opua HaTpusl, Cyab(haT Kaablus U T.1.).

4.3.3  Ocmomp mecmuocmu.

C momoIIpi0 BU3yaabHOTO HAOJIOICHUS, U3MEPCHHUI COTIPOTHBIICHUS U aHAIN30B (00pa3IoB
IPYHTa), OCMOTP MECTHOCTH IOMOTAeT MOJATBEPAUTh U JOMOJHHUTH 3aKIIOYCHUS, CJCJIaHHBIC MPU
MTOMOIIM TONOTPAPHIECKOTO U Ie0JIOTHISCKOTO aHATH30B.

ConpoTuBieHne TpyHTa AaeT HHPOPMAIUIO O BO3MOKHOCTH MPOSBICHUS B TPYHTE AJIEKTPO-
XUMHUYECKOH KOPPO3UHU MeTalia. ITO OCOOSHHO BaXKHBIN MapameTp, IOTOMY 4TO:

- OH (haKTUYECKH OIPEILIIAET BCE MapaMeTPhl, CIIOCOOCTBYIOIINE KOPPO3HH (HAITMYKHE COJICH,
BOJIBI U T.11.);

- €r0 OUEHB JIETKO 3aMEPUTDH HA MECTE.

V3mepeHus: pOBOIATCS BIOJb MPEIIIOIaraeMoro MapiipyTa 3aKjIaki TPyOOIpoBoa depe3
WHTEPBAJIbL, TPOJUKTOBAHHBIE TOMOJIOTHEH MECTHOCTH M Pe3yJbTaTaMu U3MEPEHHIA.

UeMm MeHBIIIE COTPOTHBIICHHE, TeM OO0JIbIIIe KOPPO3UOHHOCTH MOYBHI. B MecTax, e u3mepe-
HUSl COMPOTHBIICHUS JAIOT pe3ynbTaT MeHblne 25 OM-M, KeJaTenbHO B3ATh 0Opasell 'pyHTa Ha
TIIyOMHE YKJTaJIKU U TPOU3BECTH U3MEPEHHE €T0 COMPOTHBICHUS B Ta00PAaTOPHBIX YCIOBHUSX.

4.4 BHelHee 3alIIUTHOE MOKPBITHE

JL1s 3a1u Tl OT KOPPO3UHU MOI3EMHBIX TpyOorpoBooB u3 BUIII B 3aBucumoctu ot ycinoBuit
HKCIUTyaTaly (KOPPO3UOHHOM arpeCCUBHOCTU TPYHTOB M HAJIMUUs ONY)XKJIAIOIIUX TOKOB) HCIIOJIb-
3YIOTCSI:

— 3aIIUTHBIE MOKPBITH (KaK U30JIALUOHHBIE, TAK U IPOTEKTOPHOT'O TUIIA);

— CIlelualIbHas MMOCTeNb MO/ TPYOOIPOBO/ U 3aChIIIKa TPYHTOM, KaK MpPaBUIIO, IECKOM B Iie-
JISIX CHUKEHMSI KOPPO3HMOHHOW arpeCCUBHOCTH I'PyHTA.

CornacHo MexayHapogHoMy cTanaapTy 1SO 2531 B 3aBHCHMOCTH OT BHEIITHUX YCIIOBUH JKC-
tyatauu TpyoornposozoB u3 BUIIID u ¢ yueToMm IeHCTBYIOMMX HAIIMOHAIBHBIX CTaHIAPTOB MO-
T'YT UCIOJIB30BATHCS 3alIUTHBIE HAPY>KHBIE MOKPBITUS U3 CIEYIOMINX MaTepUaoB:

— METAUIMYECKUH [IUHK C OTAEJIOUHBIM CI0eM B cooTBeTcTBUU ¢ 1ISO 8179-1;

— oboraieHHas IMHKOM (IIMHKOHAMOIHEHHAas) Kpacka C OTAEIOUYHBIM CJIOE€M B COOTBETCTBUH
¢ 1SO 8179 - 2;

—TMOJNYpPETaH;

— MONMUATUIICHOBBIN pykas o 1SO 8180;

KJIEHIKHE JIEHTHI;
KpacKa Ha OCHOBE CUHTETUYECKON CMOJIBL;
SMOKCHUHASA CMOJIA.

Cornacno Esponeiickomy crannapty EN 545 B xadecTBe HapyXHbBIX MOKPBITUH MOTYT HC-
10JIb30BAThC:

— TIOKPBITHE KPACKOH ¢ OOIBIIUM COiep)KaHUeM IMHKA, MUHUMAJbHOM Maccoi 220 /™M i 0T1-
JICJIOYHBIM CIIOEM;

— IOJIMATUIICHOBBIN PyKaB (B JONOJHEHUE [IMHKOBOMY ITOKPBITHIO C OTJIEIOYHBIM CIIOEM);

|

|
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— CIUIaB UHKA C aJIIOMUHUEM C UCIIOJIb30BAHUEM WJIM 0€3 MCIOJIb30BaHUS APYTUX METAIIOB,
C MUHHMANBHOI Maccoii 400 1/M° ¥ OTIEN0UHbIM clIoeM;

— BKCTPYJIUPOBAHHOE MOJUAITHUICHOBOE MOKPHITUE B cOOTBETCTBUU ¢ EN 14628;

— IOJIMYPETAHOBOE MOKphITHE B cooTBeTCTBUH ¢ EN 151809;

— MOKPBITHE LIEMEHTHBIM PacTBOPOM B cOOTBeTCTBUU ¢ EN 15542;

— KJIeWKas JICHTA;

Hapy»xHble MOKPBITHUS PACIPOCTPAHSIIOTCS TakKe Ha (DaCOHHBIE YAaCTH U BCIIOMOTATENIbHYIO
apmarypy.

s 3amuTer Tpy6onpoBooB u3 BULTT Hanbombiee pacnpocTpaHeHHE MOTYYUIH CIIETYIO-
[I1€ BHEUTHUE 3aIUTHBIC TOKPBITUS:

- CTaHJapTHbIE (METAJUIMYECKUN IMHK + Kpacka Ha OCHOBE CHHTETHYECKON CMOJIbI, COTJIACHO
ISO 8179);

- C JIOTIOJTHUTETHHON 3alUTON (METANTMYECKHI IUHK + Kpacka Ha OCHOBE CHHTETUYECKOM
CMOJIBI + HaJIeBaeMbIi ITPH MTPOKJIAJIKE TOJIMITHICHOBBIH pykaB, cornacHo 1SO 8180).

st 3amuTel TpyO, pabOTarOMIKX B YCIOBHSIX OYEHb BHICOKOW KOPPO3HMOHHOW arpecCUBHOCTH
IpyHTa, MOT'YT HCIOJIb30BaThCsl JOMOJHUTEIbHBIE CPEJICTBA 3alUThl (IIOKPBHITUE HOJUYPETAHOM,
SKCTPYIUPOBAHHBIM MOJIUITUICHOM).

B kauecTBe NONMONHUTEILHOIO CPEJCTBA 3ALUTHl OT KOPPO3ZHMOHHOW arpecCUBHOCTH I'pyHTa
PEKOMEH/IYeTCSI MCIOJIb30BaTh 3alIUTHYIO (MM IPOTUBOKOPPO3HOHHYIO) MOCTENb. ITO paBHOMEP-
HO MPUJIETAIOLIUI CO BCEX CTOPOH K Hapy>KHOH 4acTu TpyOOIIpOBOJa CJIOM HEarpecCUBHOIO IpyHTa
(mecka UM MECTHOTO TPYHTa, OCBOOOXKJIEHHOTO OT KaMHEH).

[lenecooOpa3HOCTh MPUMEHEHUSI KOHKPETHOTO MOKPBITUS B 3aBUCUMOCTH OT YAEIbHOTO
AIIEKTPUYECKOTO COMPOTHUBIICHUS IPYHTA (KaK OCHOBHOTO MapaMeTpa, ONpeIeIIIoIero KOppo3uoH-
HYIO arpecCUBHOCTh TPYHTA) MpUBe/eHa B Tadwmie 4.3.

Tabnuna 4.3 Bp160p THIA 3a1IUTHOTO MOKPBITHUS.

VY nenbHoOe 3JIEKTPOCONpO-

Tun 3aUTHOTO MOKPBITUS
THBJIEHUE TpyHTa, OM-M

IIpu ykjaaiKe HUKe YPOBHSI TPYHTOBBIX BOJ

LUHKOBOC IMOKPBITUEC + 3aBCpHIarOIICE MOKPLITUC HA OCHOBC CUHTCTH-

>25 .
4ECKOH CMOJIBI

LMHKOBOE MOKPBITHE + 3aBEpILIaollee OKPHITHE HA OCHOBE CUHTETH-
>15 YECKOW CMOJIBI + MOJIMATUIIEHOBBIN PYKaB WIH
IIMHKOBOE MOKPBITHE + SMOKCHUIHOE 3aBeplIalollee MOKPhITHE

>5 CILIaB [IMHKA C aJIOMMHHUEM + 3IOKCUIHOE 3aBEPLIAIOIIEE TIOKPBITHE
<5 apMHUPOBaHHbBIE TIOKPBITHS (KCTPYAUPOBAHHBIN MOJIUITHIIEH, OTH-
ypeTaH, KJIIEHKHE JIEHTHI)
IIpu ykjaaKke Bblllie YPOBHSI TPYHTOBBIX BOJ
> 15 LIMHKOBOE IOKPBITHE + 3aBepIIAIOIIEe TIOKPBITUE HA OCHOBE CUHTETHU-

Y4eCKOI CMOJIBI

LIMHKOBOE MOKPBITHE + 3aBepIlarolee MOKPhITHE HA OCHOBE CUHTETH-
>10 YECKOW CMOJIBI + MOJIMATUIIEHOBBIN PYKaB WIIH
IIMHKOBOE MOKPBITHE + SMOKCHIHOE 3aBepIIAIOIIee MOKPHITHE

>5 CIIJIaB IMHKA C aJTIOMHHHUEM + 3TIOKCHIHOE 3aBEPIIAIOIIEe TTOKPHITHE

apMHUPOBaHHbBIE TIOKPBITHS (IKCTPYAUPOBAHHBIN MTOJIUITHIIEH, TOJIH-

<5 .
ypeTaH, KJIeHKHe JICHTHI)

441  [uuxosoe nokpvimue

CraHgapTHOE UHKOBOE TOKPBITHE SIBISETCSI aKTUBHBIM, BCIIEICTBUE FAJIbBAHUUECKOTO B3au-
MOJCHCTBUS Maphbl MUHK-YYTyH. [Ipr 3TOM MeXaHW3M 3alUThl UMEET ABOWHOU 3P deKT: mpu KoH-
TaKTe C TPYHTOM (OPMHPYETCS TUIOTHBIN, CIUIOIIHOW W JIMIIKUN 3alIUTHBIA CJIOM M3 HepacTBOPH-
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MBIX COJIeH MUHKA. B ciydae JoKanbHOTO MOBPEKICHUS 3AIIMTHOTO MOKPBITUS MTPOUCXOAUT BOC-
CTAHOBJICHHUE €r0 LIETOCTHOCTH (32 CUET MOCTYIUICHUSI HOHOB Zn** u3 Gnusnexammx HETMOBPEX/ICH-
HBIX YYaCTKOB K ITOBPEXKICHHOMY, C 00pa30BaHUEM BIOCIEICTBUNA HEPACTBOPUMBIX COJICH IIMHKA).

Cornacuo 1SO 8179-1 nokpeiTHEe U3 METAJUIMYECKOTO IIMHKA JOJDKHO HAHOCUTHCS Ha CYXYIO
MMOBEPXHOCTh TPYOBI, HA KOTOPOH HE JODKHO OBITH CIIEJOB P)KaBUMHBI, TOCTOPOHHHUX BEIIECTB U
3arps3HEHUM, MPENSATCTBYIONIMX aare3uu MOKpbITHsA. CpeaHsis Macca LMHKOBOTO TOKPBITUS HE
IOJKHA OBITH MeHbIe yeMm 130 F/MZ, C MUHMMAaJIbHBIM 3Ha4eHueM 1o mecty 110 r/m%. Hanecenue
[IMHKOBOT'O MOKPBITUSI OCYIIECTBISETCS AIEKTPOMETAIIN3ALIMOHHBIM HANIbUICHUEM.

Cormacuo I1SO 8179-2 ms 3amuThl TpPYO MOTYT Tak)Ke HMCIIOIB30BATHCS ITMHKOHAIIOIHEHHBIC
KpacKH C CoJiepXKaHueM ITMHKAa He MeHee 85 %, KOTOpble HAHOCSTCS KUCTHIO WM PACIbUIUTENIEM
CpemHssl Macca IMOKPBITHS ITMHKOBOH KpPacKOW HE JOJDKHA ObITh MeHbIne yeM 150 F/MZ, ¢ MHMHH-
MaJbHBIM 3HadeHueM mno mecty 130 /M. [ToBepx HMMHKOBOTO MOKPBHITUS HAHOCUTCS 3aIUATHBIN
CJIOM Ha OCHOBE CHHTETHYCCKHX CMOJI C CPEIAHEH TONIMHOW He MeHee 70 MKM, MHUHHMMAaJIbHAS
TOJIIIKHA cocTaBgeT 50 MKM.

Tpy6sr BULLT', nokpbIThie METAJUIMYECKUM [IMHKOM, HMEIOT MIPEBOCXOHYIO CTOMKOCTh MPO-
TUB KOppo3uu. HecMoTpsi Ha 3TO, MOXKET OBITh PEKOMEHJIOBAHO HCIIOH30BAHKE JTOTIOTHUTEIHLHOM
3alUTHI, B CIIy4ae €clu TPYObl 3aKJIaJbIBAIOTCS B CUJILHO KOPPO3MOHHOM TpyHTE. OMBIT MOKa3bI-
BaeT, YTO Ha MpPAKTHUKE JOIMOJIHHUTENIbHAS 3alluTa HE TpeOyeTcs, €Clid YACIbHOE COMPOTUBIICHHE
MOYBBI ITpeBbIaeT 25 Om-Mm.

4.4.2  Ionusmunenogulil pyKae

HezaBucrMO OT BEIMUYMHBI 3JIEKTPOCONIPOTUBIIEHUS TPYHTA IPUMEHEHUE MOTUITUIIEHOBOTO
pyKaBa JIONOJHUTENBHO K BHEIIHEMY [IMHKOBOMY MOKPBITHIO PEKOMEHAYETCS B CIEAYIOLIUX YCII0-
BHUSX:

- HCKYCCTBEHHbBIE TPYHTBHI, cojiepKaliue OyIbDKHUKY, KIMHKEP WM IPOMBIIIJICHHBIE OTXO0/1bI
(yacTo BCTpeyarolyecs: B HaCEJIIEHHBIX U MPOMBIIIJICHHBIX PallOHaX);

- TOp(sIHBIE TTOYBBI;

- IIOYBBI, 3aTPA3HEHHBIE IPOMBIIIEHHBIMHU, CEJIbCKOXO35IICTBEHHBIMU OTXOJaMH MJIM KaHa-
JmM3aned u T. 1.;

- IIOYBBI, COAEPIKAIINE OTXOIbI TOPHOTO MPOU3BOJICTBA;

- [IOYBBI TIOJIBEP’KEHHBIE BIMSHUIO OIYKIaI0IIUX TOKOB (3K€JI€3HbIE JJOPOTH, IPOMBIIIIEHHOE
000pyI0BaHuUE, NCIOJB3YIOLIEE TOCTOSTHHOE HANPSKEHHE, OJM30CTh KaTOAHO-3aIIUIIEHHBIX CTPYK-
TYp C MOBPEXJIEHHBIM U30JUPYIOIINM ITOKPBITHEM).

Marepuan pykaBa JOJKEH COCTOSTh U3 NOJUATUIIEHA, B KOTOPOM HET IIPUMECEN pereHepara,
pa3MArduTeNei, HaloJHUTENEH, KpacuTese. MaccoBast 10l pa3IMuHbIX BEIIECTB, KOTOPBHIE MOTYT
COJIEpKaThCs B MaTepuale, He 1oJKHa npesbimats 0,1 %.

CopepxaHuie aHTHOKUCIIUTENEH B pykaBe He JOJKHO mpesbimath 0,5 %. Ilnenka pykasa
JOJKHA OBITH €3 IBIPOK, IeNIel, MPOKOJIOB, OTBEPCTUH MITH JHOOBIX APYTHX MOBPEKICHUH,
BIIUSIIOIIUX Ha €€ MPOYHOCTb U HEMPOHUIIAEMOCTb.

[TnoTHOCTH MaTepuala pykaBa JoJpKHA ObITh B ipeaenax 0,91-0,93 r/em’.

[Ipenen npouyHocTH MaTepuaia Mpu PacTKEHUH B MPOJIOJIBHOM U ITONEPEYHOM HAIPaBIIEHU-
SIX JIOJDKEH OBITH He MeHee 11 H/mm>.

VY nnuneHue (Mpu pa3pbiBe MaTepualia B MPOJI0JILHOM U TIONEPEUYHOM HAMPABICHHSIX ) JOJDKHO
ob1Tb He MeHee 300 %.

HomunanbsHas TonuumHa mieHky coctapiisieT 200 MkM. OTpULIaTeNIbHBIN AOMYCK HA HOMH-
HaJIbHYIO TOJIIIMHY HE J0JKeH npesbimath 10%.

Pexomenanuu no 3amure TpyoONpoBOI0OB MOJIUATHIICHOBBIM PYKaBOM YKa3aHbI B pasjene 6.

4.4.3 [lpakxmuueckue pexomenoayuu

Omnpit, HakoruieHHBIH OO0 «JITK «CBOOOAHBIN COKOM» MOKA3BIBAET, YTO OOJBIIHIA MPOIICHT
TPYHTOB oOnazaer ciaaboil WM yMEpeHHOH KOppO3WOHHOCThIO. TakuM 0Opa3zom, MpH MOA3eMHOMN
YKJIaaKe TpyOOmpoBOaOB BO3MOXHO ucmnonb3oBaHue Tpyd OO0 «JITK «CBoOOIHBIN COKOM»,
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MMEIOIIUX OCHOBHOE BHEIIHEE 3aIlUTHOE IOKPBITHE: KPAcKa HAa OCHOBE CHUHTETUYECKOH CMOJIBI;
CJION HaNbUIEHHOT'O IIMHKA + Kpacka Ha OCHOBE CUHTETUYECKON CMOJIBL.

B HekoTopeIx pailioHax TpeOyeTcst IpUMEHEHHE JOIOJHUTEIbHOM 3aIUThl TPYO MOJUAITHIIE-
HOBBIM PYKaBOM. DTO MECTa, I'/Ie BBIIICYIOMSHYTHIM aHAJIN3 TPyHTA IMOKa3ajl BEICOKYIO KOPPO3UOH-
HOCTb MOYBBI. [IpH MpOX0Xk1eHNH Yepe3 CUIIbHO KOPPO3HOHHBIE ITOUBbI (MOPCKHE 3aJIMBBI, 00J10Ta,
COJISIHBIE TPYHTOBBIE BOJIBI) TPYOBI JTOJKHBI OBITH MOJHOCTBHIO H30JIUPOBAHBI.

ITo TpedoBanuro norpeduteneit OO0 «JITK «CBoOOMHBIN COKOI» UMEET BO3MOKHOCTh BbI-
MOJTHUTh aHTHUKOPPO3UOHHYIO n3osanuio Tpyd nz BUILID™ nuamerpom ot 350 no 1000 MM monmmep-
HBIMU MaTepHajaMy U3 MOKCUAHBIX U MTOJIMYPETaHOBBIX CMOJI.

Ionuypemanogvie noxpvimus NTPUMEHSIIOTCS JUIsl HAHECEHHSI HA BHYTPEHHIOK ITOBEPXHOCTb
TpyO (TONIIMHOM 710 2 MM):

- ISl CUCTEM XOJIOJTHOTO MUTHEBOTO BOJIOCHAOXKEHUS C TeMIEepaTypoi BojbI 110 35°C;

- ISl CUCTEM OTOIUICHHMS M TPAaHCIOPTUPOBAaHUS ClIa00arpecCUBHBIX Cpej C TeMIepaTypoil
TPaHCHOPTHPYEMOH )KUIKOCTH OT TuTtoc 5 a0 mtoc 150 °C;

- JUISL CUCTEM TI0/1a4¥ HEMUTHEBOH BOBI, IPEHAKHBIX CHCTEM M KaHAIN3ALUH.

[TonnyperaHOBOE€ MOKPBITUE, IO3BOJIAET YIYYIIUTh SKCIUTyaTallMOHHBIE XapaKTEPUCTUKU
TpyO, co31a€T NPOYHOE aAr€3MOHHOE MOKPBITHE, 00JIaJatoIIee BEICOKON CTENEHbIO MPOTUBOACICT-
BUSl arpeCCUBHBIM CpefaM (BKJIIOYasl pacTBOPBI KUCIOT U IIesioueii), abpasuBHOMY U ruapoabdpa-
3MBHOMY H3HOCY, MEXaHHUYECKUM BO3JCHCTBUSAM, BOJOHENPOHUIIAEMOCTHIO, IMAICKTPHIECKOM
CILUIOIIHOCTBI0. KpoMe Toro, mojmypeTaHoBO€ MOKPHITHE SKOJOTMUECKH YUCTOE, T0XKapo- U B3PbI-
BOOE30I1aCHOE.

OnokcuoHvle noKpuimus TPUMEHSIOTCS ISl HAHECEeHHUsI Ha BHYTPEHHIOIO TOBEPXHOCTh TPYO
(TONmMHOM 10 3 MM) U Ha BHEILIHIOIO MIOBEPXHOCTH TPYO (TonuHoi 10 150 MKM):

- JUIs1 CUCTEM XOJIOJTHOTO TUThEBOT0 BOAOCHAOKEHNUs ¢ TemnepaTypoil Boas! 10 60 °C;

- ISl CUCTEM OTOIUICHHMSI M TPAHCHOPTHPOBAHUS cIa00arpecCUBHBIX Cpell ¢ TeMIepaTypoit
TPAHCIOPTHPYEMOU )KHUIKOCTHU OT TuTtoc 5 g0 mmoc 150 °C;

- JUIsL CUCTEM TPaHCIIOPTHPOBAHUS CTOYHBIX BOJ COJIEPIKAIIMX arpecCUBHBIC BEIIECTBA, B TOM
YHUCIIe cojieprKalre HeTenpPOaYKTHI.

ONOKCHUJIHBIE MOKPBITHS MUMEIOT: HU3KYIO BIIArOKUCIOPOJIONPOHUIIAEMOCTb, BBICOKYIO MeXa-
HUYECKYIO TIPOYHOCTH, BBICOKYIO U CTAaOMJIBHYIO BO BPEMEHH aJII€3HI0, CTOMKOCTh K KaTOTHOMY OT-
CJIaUBaHMIO, XOPOILIHNE TUIIEKTPUUECKUE XapAKTEPUCTUKH, YCTOWYMBOCTh K YJIbTpa(roIeTOBOMY U
TEIUIOBOMY CTapeHHH, CTOMKOCTh K arpeCCHBHBIM cpenaM. M30sMIuoHHbIe TTOKPBITHS HA OCHOBE
SMOKCUHBIX CMOJI COXPAHSAIOT CBOM JKCIUTyaTallMOHHBbIE (DYHKIMU B IIMPOKOM MHTEpBaje TeMIIe-
paTyp SKCIUTyaTalluud TpyOONpoBOJOB, oOecreuuBas UX 3allUTy OT KOPPO3HH HAa MaKCHUMAaJbHO
BO3MOJKHBIH CPOK MX IKCIUTyaTaIlH.

4.5 DJIeKTPOXUMHYECKAS 3aIIUTA

s pactpyOHbIX coenuHenuid Tpyo BUILID Ha pe3MHOBBIX YIJIOTHUTENBHBIX KOJbLAX AJIEK-
Tpoxumuueckas 3amura (3X3) oT KOppo3UH MPOJIOKEHHBIX B 3€MJIe TPYOOIIPOBOIOB HE TpedyeTcsl.
3710 00YyCIOBICHO OTCYTCTBHEM 3JIEKTPUUECKOI MPOBOJAUMOCTH MEXAY TpyOaMu, Tak KaK pe3uHO-
BbI€ YIUIOTHUTENbHbIE KOJIbIA SIBISIFOTCS 3JIEKTPUUECKUMHU H30JIATOPAMU TOKa, a TpyOOIpoBoa pa-
30pBaHHOM AJIEKTPUUECKOH LETIBIO.

[Tpu Hanmuuyum ONYKIAIOUIUX TOKOB M HU3KOM YAEIBHOM JJIEKTPUYECKOM COIMPOTUBICHUHU
TPYHTA, JUIsl TAKMX TPYOOIPOBOJOB JOCTATOYHO HAHECCHMS BHEUIHUX 3alIUTHBIX MOKPBITUH, yKa-
3aHHBIX B Tabnue 4.3.

[Tpumenenne X3 00s13aTeIBHO B TEX CIydyasiX, KOTJAa UMEETCS HEeNpepbIBHAS METAITMUECKas
CBSI3b MEXKIY TpyOamu ((iaHIeBbIC U CBapHBIC coequHeHus) u Tpydornpooa u3 BULT naxomurtcs
B 30HE OIACHOTO JACUCTBUS OITYXKIAIOIIUX TOKOB.

s Be16opa Tna 3X3 tpybomnpoBoaoB u3 BUILIT Heooxomumo pykoBoacTBoBathes ['OCT
9.602.
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5 MexaHH4YeCKHE CBOMCTBA

5.1 JlaBJjieHusi (TEPMUHOJIOTHA)

[Tpu ynoTpebieHrH TepPMHUHA «TaBJICHUE» HEOOXOIMMO Pa3indyarh TepMUHOJIOTHIO [loTpeou-
Tenst (CBSI3aHHYIO C PACCMOTPEHUEM THAPABINYCCKUX XapaKTEPUCTHK) U TEPMUHOJIOTHUIO H3TOTOBU-
Tens (CBA3aHHYIO C 3P (HEKTUBHOCTHIO MTPOTYKIIUH )

5.1.1 Tepmunonoeus [lompebumens

MakcumainbHoe pabodee gaBiaeHue (P e pas.)

Camoe BBICOKOE JIaBJICHHE, CYIIECTBYIOIIEE B OMPEIEICHHON CUCTEME, IKCILTYaTUPYIOIIEeHCS
[P TIOCTOSTHHBIX ycnoBUsaX. Onpeensercs Mpu 3aKauyrMBaHUK B OTKPBITHIM Oak WM pe3epByap, HO
TpeOyeT OTAETBLHOIO U3yUYEHHUS B CIydae MPsIMOTO 3aKaYMBaHUS B CUCTEMY TPYOOIIPOBOIOB.

MakcuMaabHOE pacueTHOE AABICHUE (Puuc pacy.)

MakcumanpHOE pabodee IUII0C KOHCTPYKTHUBHBIM 3amac MPOYHOCTH, YTOOBI Y4eCTh JHOOBIC
HEU3BECTHBIE JIEMEHTHI B OLICHKAX WJIM PE3KHe CKAuKH JaBlieHus (TUApaBIWYEeCKUil yaap v T.1.).
DTO N1aBJICHUE SIBISIETCS OCHOBHBIM ISl BBIYMCIICHUS CONPOTHUBJICHUS BHYTPEHHEMY IABJICHUIO.
KOHCTpYKTUBHBII 3amac MPOYHOCTH MOXKET ObITh YMEHbIIIEH B OOJbIlIeH MM MEHbIIEH Mepe, B 3a-
BUCHUMOCTU OT TOT'O, YCTAHOBJICHBI WM HET CUCTEMBbI MOJABJICHUS THIPABIMYECKOTO yaapa, U OT
3amaca IMpo4YHOCTH CaMOr'o MaTepuarna.

Praxe.pacs. = Puaxc.pag. T 3a11aC IPOYHOCTH

JlaBieHrie MECTHOTO MCIBITAHUS (Pecmucn)

JlaBnenue, NpuKIIaaIbIBAEMOE K MarucTpajii Ha MECT€ YCTAHOBKH, YTOOBI ONPEACIIUTh €€ CTa-
OMJIBHOCTh U BOJIOHETIPOHHUIIAEMOCTh Tepe]] HauajaoM HCMojib30BaHus. [lomydaercs yBennueHueM
MaKCUMaJIbHOTO pab0yvero AaBJICHUsI B COOTBETCTBHUH C OINPEACIICHHBIMU MTPAaBUTIAMHU.

Pucer.men. = Puaxc.pas. T yBEITHUCHNE

5.1.2  Tepmunonoeus useomosumers

Jomnycrumoe pabouee nasinenue (PFA)

CamMoe BBICOKOE JaBJIEHHE, KOTOPOE MOXKET BBIJIEP:KaTh KOMIIOHEHT TPYOONpOBO/a MPHU JTaH-
HOW TeMIlepaTrype W MPU MOCTOSHHBIX YCIOBHSX. YUHUTHIBACT raOapuUThI U3JICTHs, CBOWCTBA MaTe-
pHala u 3anachl IPOYHOCTH, 3AI0KEHHBIE U3TOTOBUTENIEM.

MaxkcuManbpHO A0MyCcTHMOE pabouee naBiaenue (PMA)

Camoe BBICOKOE JTaBJICHHE, KOTOPOE KOMIIOHEHT TPYOOIIPOBO/Ia MOXKET BBIJIEPKUBATH B YCIIO-
BUSX DKCIUTyaTalluy NP JaHHOW TeMIepaType U MpU Pe3KUX CKauKax JaBlIeHUs. Beraucisercs kak
MIPOU3BE/IEHUE IOYCTUMOT0 padOyero 1aBjieHus U BEIUYUHBI 1,2.

PMA =12 x PFA

JlonmycTUMOE MCIBITATENRHOE naBiicHue (PEA)

CaMoe BBICOKOE HCIBITaTeIbHOE JIaBICHHE, KOTOPOE KOMIOHEHT TPYOONpPOBOJa MOKET BBI-
JIep’KaTh B MPOIECCE MECTHOTO THAPOCTATUYCCKOTO MCIBITAHUS, MMPOBOIAIICTOCS Iepes] HadaaoM
MCIIONIb30BaHUsI MAaruCTpalid. BerauciseTcst Kak Mpou3BeACHHUE TOMYCTUMOTr0 pabovero 1aBIeHUS U
BEJIWYMHEI 1,5.

PEA=1,5 x PFA

5.1.3  Jpyeue onpedenenus

PN — uncnenHoe onpeneneHue, BIpaKEHHOE B BUJIE LIEIOTO YKCia, MPUMEHSEMOTro IJis CChI-
aok (ISO 7268-83). Bee ¢uianiieBoe 000pya0BaHUE OJAMHAKOBOIO HOMUHAIBHOTO auamerpa (DN),
0003HaYeHHOE OJUHAKOBBIM YHCIIOM PN, T0IKHO HMETh OJIMHAKOBBIE pa3Mepbl COSAMHEHHIT

Jns kaxnoro PN onpeneneHHOro Takum 00pa3oM, UMEETCsl COOTBETCTBYIOIIEE COOTHOILIICHHUE
PFA / temneparypa, yKa3aHHOE€ B COOTBETCTBYIOIIEM CTaHAApPTE JJIsl JAHHOTO KOMIOHEHTa. J[is
komnoHeHToB U3 BUILLT', PFA anst Temneparypst o munyc 10 o mmoc 120 °C, BeIpaxkeHO B 6apax
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u coorBeTcTBYeT PN uncny (Hanpumep, PN 16, cootBercTtByeT PFA =16 Gap myis Temneparypsl ot
munyc 10 o mwioc 120 °C).

JaBienue 3aBoICKOT0 UCTIBITAHUS (Pap yen,) — THAPOCTATHYECKOE JABIICHUE, UCTIOJIB3YEMOE
IIPH 3aBOJICKOM UCTIBITAHUY H3CIHS.

5.1.4  Benuuuna oasnenus mpybonpogooa

B uenom, npu BeIOOpE COCTaBISAIOUIMX TPYOOIIPOBO/Ia BAKHO MPOBEPUTH BHITIOJHEHHE TPEX
MPHUBEICHHBIX 3/IECh HEPABEHCTB:

P maxc.pab. =< PFA

PMaKc.pacu. S PMA

Rwecm.ucn. SPEA

5.2 JomycTumoe padouee 1aBJjieHne

Jonyctumoe pabouee nasnenne (PFA) — MakcUMabHOE THAPOCTATHUECKOE JaBJICHUE, KOTO-
poe KOMIIOHEHT TpyOOMpoBO/Ja MOXKET BBIICPKUBATH B MpoIlecce IKCIUTyaTaluu. BeauduHbl 10-
IIyCTUMOTO paboyero aBjieHUs yka3zaHbl B Tabaune 5.1

TpyObl Bcex BUIOB COSUHEHHUI M3rOTaBIMBAIOTCS KiaccoM K IO TOJNIIMHE CTEHKH B COOT-
BercTBuu ¢ 'OCT MCO 2531-2012 nnu xitaccom C no pasiienuro B cootBercTBuu ¢ EH 545:2010,
NCO 2531:2009. CpaBHEeHME KIacCOB MpecTaBieHo B Tabmue 5.1.

Tpy0Os! knacca C mpenHa3HaYeHBI 7151 SKCIUTyaTalliy B TPYOOIIPOBOIAaX € IOMyCTUMBIM pado-
YUM JIaBJICHUEM COOTBETCTBYIOIIlEE HOMUHAMY Kilacca, HanpuMmep, C40 - pabouee nasnenue 40 Gap.
st TpyO ¢ coenmaenneM «RJI» u «RJS» momyctuMoe pabodee JaBiICHHE MOXET HE COBITAJIATh C
HOMMHAJIOM KJIacCa M YCTaHABIUBAETCS MPOU3BOAUTENEM (CM. Tabmuiry 5.1).

HomuHanmsHast TONIIMHA CTEHKU YYTYHHBIX TPYO W COCTUHUTEIIBHBIX YacTel PacCUUTHIBACTCS
o (opmysie, MpH 3TOM TONIIMHA CTEHKH HE JOJKHA ObITh MeHbIIle 6 MM aiist TpyO kiacca K u 7 Mm
- VIS COCTMHUTENbHBIX YacTel K HUM, Juisi TpyO kiacca C € MUH HE JIOJDKHA OBITh MEHBIIIE 3 MM:

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

rre

€ HOM — HOMHHAJIbHAsl TOJIIINHA CTEHKU B MM,

€ MUH — MUHUMAaJIbHAs TOJIIIUHA CTEHKH B MM,

DN — ycnoBHBIi Tpoxos,

K — koadpdunuent, ucnonapzyemblit yisi 0003HaYeHHS Kjlacca TOJMIIMHBI CTeHOK. OOBIUHO AJIs
0003HaYeHHsI BBIOMPAIOT 1eNble uncna: ...7, 8,9, 10, 11, 12...

JIonycKkM Ha HOMHUHAIBHYIO TOJIIUHY CTeHKH TpyO (kimace K) M coeaMHUTEIbHBIX YacTei
JIOJKHBI COOTBETCTBOBATH: JUISl TPYO, €CITU TONIIMHA paBHA 6 MM, TO Jomyck - 1,3, ecinu > 6 Mm, TO
nomyck paccunteiBaercs mo gopmyie — (1,3+0,001DN); coequHHUTENbHBIE YaCTH, €CJIA TOJIIIMHA
paBHa 7 MM, TO JIOMYCK - 2,3, €ClM TOJIMHA > 7 MM, TO JOIYCK pacCUMTBIBaeTcs mo (opmyne —
(2,3+0,001DN).

€ MUH 1715 TpyO 1o kiaccy K paccunThiBaeTcst pa3HULIEH MEXY € HOM U JOIYCKOM.

e MUH JU1s TpyO 1o kiaccy C paccuuThiBaeTcs 1o Gpopmyse:

S; * PFA* DE

PFAeS, +20*R, '

€ MHH =

rne

Rm — muanManbpHas mpodHOCTh Ha pa3phiB st BUILT = 420 Ml1a,
St- - ko3¢ dunmenT 3anaca MpoYHOCTH =3,

DE — HoMUHaNBHBINA BHEIIHUMA TUAMETP TPYOBI.
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Tabmuma 5.1

Cpasnenue knaccoB C u K.

Js Tpy6 ¢ coenmHennem TYTON

Knacc no paBnenuto C = PFA

Knacc no TonwmHe cteHkm K

DN,
wv |25 | 30 | 40 K12 K13
S min, MM
80 30 | 35 | 40 G
100 3,0
125 3,0
150 3,0
200 3,1
250 3,9
300 4,6
350 4,7 5,3
400 4,8 6,0
500 5,6 7,5 9,2
600 6,7 8,9 10,2
700 | 6,8 7,8 8,8 30 10,0 30 11,2 40 12,4 40
800 | 7,5 8,9 9,6 30 10,9 30 12,2 40 13,5 40
900 8,4 10,0 10,4 30 11,8 30 13,2 30 14,6 40
1000 | 9,3 11,1 11,2 30 12,7 30 14,2 30 15,7 40
Js1 Tpy6 ¢ coenunennem RJ n RIS
Knacc no TonuuHe cteHkn K
?n'.\\ln' 25 30 40 K11 K12 K13 K14
m?n, PFA, m‘?n, PFA, | s min,
MM 6ap . 6ap MM
80
100
125
150
200
250
300 4,6 30 5,7 40 5,6 30 6,4 40 7,2 40 8,0 40 8,8 40 9,6 40 | 10,4 40 (11,2 40
350 47 | 30 | 53| 30 | 66 | 40 60 | 30 | 69 | 40 | 7,7 | 40 | 86 | 40
400 48 | 30 | 60 | 30 | 75 | 40 6,4 | 30 | 73 | 30 | 82 | 40 | 91 | 40
500 56 | 30 | 75 | 30 | 93 | 40 72 | 30 | 82 | 30 | 92 | 30 | 102 | 40
600 | 56 | 16 | 67 | 16 89 | 25 80 | 16 | 91 | 25 [102 | 25 | 113 | 25
700 | 68 16 | 78 | 16 | 104 | 25 88 | 16 | 100 | 16 | 112 | 25 | 124 | 25
800 | 7,5 16 | 89 | 16 | 119 | 25 96 | 16 | 109 | 16 | 122 | 25 | 135 | 25
900 | 84 16 | 100 | 16 | 133 | 25 104 | 16 | 118 | 16 | 132 | 16 | 146 | 25
1000 | 9,3 16 |111 | 16 | 148 | 25 112 | 16 | 127 | 16 | 142 | 16 | 157 | 25

S MiN — MEHUMAIBHO JOIYCTHMAs TOJIIMHA CTCHKH TPYOBI.
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5.3 Harpy3ku nousbl (XapaKTepucTHKH TPYO)

5.3.1  Cucmema 63aumodeticmeus «mpyoa/epyHmy»

YpoBeHb 3emnu
Harpy3ka cBepx

oauod

auHaua

conpo

conpoTueneHue

5.3.2  JKecmxue mpyoui

VVY
B
£14

oL - yroj usruoba

a - U3ru0aroii MOMEHT

5.3.3  Tubkue mpyoul

YpoBeHb 3eMnu

MexaHnyeckre XapakTEPUCTUKU 3aJI0)KEHHOW B IPYHT
TPYOBbI MOTYT OBITH OILICHEHBI Yepe3 PACCMOTPEHUE CHCTe-
MBI B3aUMOJICHCTBUSA «TPYyOa/TPyHT»: B3aUMOJECHCTBUE
TPYO C OKpPYKAIOIIKUM TPYHTOM 3aBUCHUT OT UX KECTKOCTH
WJINA THOKOCTH, KOTOPBIE, B CBOIO OY€pE/lb, XapaAKTEPU3YIOT
BO3HHUKAIOIINE HANPSHKEHUS MPH Pa3INYHBIX YCIOBUAX 3a-
KJIaJIKH.

TpyOsI MOTYT OBITH pa3/ieieHbI HA 3 KaTETOPUH, COTIIACHO
UX COIPOTHUBIIEHUIO BHELIHEH HarpysKe:

- JKECTKUE TpyOsl;

- ruOkue TpyOsl;

- IOJTYKECTKHUE TPYOBI.

[Tpumepsl: acOOLEMEHT, IPEABAPUTEIBHO HAIPSKEHHBIH
OeToH.

XapaKTepUCTUKU: )KECTKUE TPYObI IOMYCKAIOT JIHUILb Ma-
Jy1o cTeneHs oBanu3anuu. [lepopmanns HegocTarouHa
JUIL TOTO, YTOOBI BBECTH B JIEWCTBUE CHIIBI OOKOBOM MOJI-
JIePKKH, EHCTBYIOIINE CO CTOPOHBI IpyHTa Ha TpyOy. Ta-
KHUM 00pa3oM, Bcsl Harpy3ka rpyHTa, JefcTByromas Ha
TpyOy cBEepXY, BOCIIPUHIMAETCSI TOJILKO TPYOOH, BHI3bIBA-
€T CUJIbHbIE N3THOAIOIIe MOMEHTHI B €€ CTEHKAX.
Kputepun KoHCTpYHpOBaHUS: OOBIYHO MaKCUMAITbHAs
paspyluTenbHas Harpys3Ka.

BriBosibI: jkeCcTKHE TPYOBI CITOCOOCTBYIOT KOHLIEHTPALIUU
Harpy3oK B BepXHEW U HWXKHEW Toukax TpyObl. Xapakre-
PUCTHKH CUCTEMBI B3aUMOJICHCTBHS OKECTKAsl TPY-
OBI/TPYHT» CHJIBHO 3aBUCAT OT YIjla OCHOBaHUS () U, clie-
JIOBaTEJIbHO, XOPOIIEH MOATOTOBKU OCHOBAHUS, OCOOEHHO,
€CJIM UIMEET MECTO JIONOJTHUTEIbHAS HAarpy3Ka OT TpaHcC-
nopTa.

[Tpumepsl: miIacTMaccel, CTaib.

XapakTepuCTUKH: THOKUE TPYOBI BRIACPKUBAIOT OOJIBIIINE
BEpTHUKAJIbHbIE OTKJIOHEHU 0e3 oTka3a. Harpyska rpyHTa,
JeiicTByroImas Ha TpyOy cBepXy, MPOCTO cOamaHcupoBaHa
cujamMu OOKOBOM MOACPIKKH, MPUIIOKEHHBIMU K TpyOe co
CTOPOHBI OKPY’KAIOIIEro IPYHTA.

Kputepun KoHCTpyHpOBaHUS: MAaKCUMAJIBHO J0MYCTUMAs
OBATM3AIIHS UM MAKCUMAIILHO JIOITYCTUMOE HANIPsDKEHUE
n3ruda, TaK)Ke COMPOTUBIICHUE TTPOIOIBHOMY U3THOY.
BrIBo/IBI: CTAOMIBHOCTH CUCTEMBI B3AUMOACHCTBHS «THO-
Kasi TpyOa/TpyHT» HEMOCPEACTBEHHO 3aBUCUT OT BO3MOXK-
HOCTH MaTepuaa 3achIlIKA CO3/1aBaTh CUJIbI OOKOBOH MOJI-
JEP>KKH, U, CIIeI0BATEIbHO, OT MOJYJIs TACCUBHOTO CO-
npoTuBieHus rpyHTa E’, KOTOpEI B CBOIO O4epeh 3aBU-
CHUT OT Ka4ecTBa 3aChIIIKU U OT €€ YIUIOTHEHUS.
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5.3.4  [onyscecmxue mpyowi
YpoBeHb 3emnu [IprMepsI: 9yT'yH C HIAPOBHUIHBIM TPAPHUTOM.
XapakTepUCTUKH: MOIYKECTKHE TPYOBI JOMYyCKAIOT HE0O-
XOJMMYIO CTENICHb OBAJIN3ALIMH, BO3ZHUKAIOIIYIO BCIIEACT-
BUE BO3JICHCTBUS CBEPXY Ha TPYOy HArpy30K rpyHTa, AJs
TOT0, 4TOOBI MPOSBUIIMCH CHITBI OOKOBOW MO IepKKU. Ta-
KUM 00pa3zoM, Ha TpyOy AEMCTBYIOT ellie 2 CUJIbI: TaCCUB-
Hasl criia OOKOBOM MOJICP)KKH U BHYTPEHHUE HANPSHKCHUS
u3ruba B creHke. [1oaTromy, conpoTuBiIeHUE AABICHUIO
TPYHTa CBEpXY Paclpeie]ICHO MY COIPOTUBICHHEM
HEMOCPEACTBEHHO TPYObI U CONPOTHBIIEHUEM I'PYHTA, KO-
TOPBIN €€ OKPY)KAeT, B IPOIOPIIMHU, OTIPEIEIIEMO OTHO-
HIeHueM K03 (UIIMEHTOB KECTKOCTH TPYObI U I'PYHTA.
Kputepnu KOHCTpYHUpOBaHHS: MAKCUMAIIBHO JTOITyCTUMOE
HarnpspKeHue u3ruda (A1 MajblX JUaMeTpOB) UM MAaKCH-
MaJIbHO JIOITyCTUMAsl OBIM3ALUS (U1 OOJBIINX JAUAMET-
poB).
BoiBosbl: pacripenensisi CUIIbl MEKIY TpYOOH U TPYHTOM,
cucTeMa B3aUMOJCHUCTBUS «II0JyKECTKas TPyOa/ITpyHT»
o0ecrieunBaeT 3alIuTy MPOTHUB JIFOOBIX U3MEHEHHI CO Bpe-
MEHEM B OajaHce CUJI MJIM U3MEHEHUH B OCHOBAHUM.

54  T'nyOuna 3aj10:KeHUA

5.4.1  I'nybuna 3anosxcenus mpyoonpoeooos

MaxkcumanbHasi 1 MUHMMAaNbHas TIyOMHBI 3aJI0’)KEHHsI 3aBUCAT OT THUIA TPYO M YCIOBHH yK-
Ja/IK¥ (3aChIIKN).

[Mocnenyromas Tabnuua 5.2 MOKa3bIBaeT MaKCUMAaJbHYIO TIIYOUHY 3allOKEHMs Uil TpyO C
TOJIIIMHON CTEHKH Kiacca K9, ¢ gonoaHuTenbHOM Harpy3koi co ctoponsl Tpancnopta (10 T Ha Ko-
Jeco), U C YUeTOM YCJIOBUH 3aKJIaJKH, ONpe/lesIeHHbIX aajee. [Ipu ucrnonb30BaHuM 11 IPOKIIAIKU
TpyO, m3rotoBineHHbIX M0 EN545:2010 (xnmaccer mo gasnenuto: C40; C30; C25), nis onpeneneHus
IITyOUHBI 3aJ10)KEHUS] HEOOXOJMMO PYKOBO/ICTBOBAThCS METOAMKOMN YKa3aHHOMU B 5.4.2.

YpoBeHb 3emMitn

I'myOuna
3aJI05KEHUS
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Tabmmma 5.2 MakcumanbHas TJIyOrHA 3a7105)KEHUS TPYO B 3aBUCUMOCTH OT THIIA YKIIAKH.

MaxkcuMasbHas TIyOHHa, M

['myOouna
3aJI0KEHUS, M

DN (ycnoBHublit ipoxos TpyO)

Ty 1

80 | 100 | 125 | 150 | 200 | 250 | 300

Ty 2

0N |OIPB|WIN|F

©

[EEN
o

[EEN
[EEN

[EEN
N

[EEN
w

[EEN
IS

Tun 2

[EEN
a1

[EEN
(op}

[EEN
~

Tun 3

[EEN
(e}

[EEY
©

N
o

N
[

N
N

N
w

24

25

W Ty 4

26

27

28

29

30

[Mpumeuanune — Tpyosr DN 250-300 3akmnagsiBaroTcst Ha riryouHy He MeHee | M (st Tuna 1).
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[Tponomxenue TabIUIIBI 5.2

MaxkcuMasbHas IyOHHa, M

I'myOuna
3aJ10Ke-
HUS, M

DN (

YCIIOBHBIH TTPOX0J1 TPYyO)

350

400

500

600

700

800

900

1000

|TI/II'I 1|

Tuo 3

THII 2

THI 3

A

Tun 4

10

=4 11

12

13

14

THIO 5

ra

7

7

Fa
A

7

7

v

7

15

[Tpumeuanne — Tpyosr DN 350-600 3axnaapiBaroTcs Ha riryOuHy He MeHee 1,2 M (i Tuma 1).
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Ha npakTuke npuHATO pa3anvarh:

3amnoHeHne

- OKpY)KEHHUE TPYyOBI;
- 3aIl0JIHEHUE.
OxpyxeHue odecrneunBaeT CTabUILHOCTD

n/unu 3amumaer Tpyosl. OHO 3aBUCHUT OT:
- XapaKTEpUCTUK TPYObI (3KeCTKas, OJy-

OkpyxeHHe

JKECTKasl, THOKasi);
- Harpy30K TpyHTa CBepXy (IryOuHa 3a-

JIOKCHUS, HAI'PY3KHU CO CTOPOHEBI TPAHC-

1opTa);

- XapakTepa NoYBkI (TPyHTa) — CKaJIUCTast
WM Pa3HOPOAHAS.

3anoiHeHne MEHSETCs B 3aBUCUMOCTHU OT 00JIACTH, I/I€ TPOU3BOIUTCS YKIaAKa (CelbCKas,
TOPOJICKAsT) M YIUTHIBACT CTAOMIBLHOCTD JJOPOTH.

prrl/le OIrpaHUYCHUS TAKKC BIIMAIOT HA YCIIOBUSA YKIIAAKU:

- HEJIONYIIECHUS 3aMEp3aHus MarucTpany (MUHUMalIbHas IITyOrHa 3aJ10KEHUS);

- IepeceveHue 0oaacTel, KPUTHYHBIX K 0€30IacCHOCTH (KeJle3HbIe JOPOTH, aBTOCTPAbl);

[TpumenutensHO K TpyOonpoBoaam u3 BULI onpeneneHo 5 TUIIOB yCIOBHIA YKIIAAKH (CM.
TabI1. 5.3), COOTBETCTBYIOIIUX HAUOOIIEE paCIPOCTPAHEHHBIM «OKPYKEHHSIM.

Tabmauua 5.3

Tunsl yKiIagku.

Twumnel 3aKIaaKu

Tun 17

Tum 2

Tun 3

7%
A )

FiFFrr,
i

F

[ g
[

by

HBI COJIepKaTh KaMHEH WK OBITh CHIBHO KOPPO3HOHHBIMHU.

R o
/fa; k ~“.:"2.H\:3
Tpy6a yno-
Tpy0a yino-
mréia ByneCOK Kera 1o oces
Tpy6a yo- . " | BOM TUHUU B
rpaBuil nian
Miockoe JKEHa Ha MHU- G 1A yTpamMOOBaH-
JIHO TpaHImen i [Tnockoe qro | HEMyM 10 cM HI HBII NIECOK,
TTHO s rnyouny 1/8 N
CJIOH PBIXJIOTO rpaBuil UK
- DN u munm-
rpyHTa vvm 10 om 1e0eHb, MU-
Y N HuMyMm 10 cMm
oA Tpyooi ron Tpy6oii
YTpamboBan-
HBIN 710 BEpXa YTpambosan-
Crerxka ym- 6 HBIN BBIOpaH-
I He- . Crnerka yn- TpyOBbI BBI- .
poctoe. He- | moTHeHHBII 110 . . . HBII MaTepuai
. . JTOTHEHHBIH 10 | OpaHHBIN Ma-
Oxpvskerpe | YVIOTHEHHBIH | oceBOf THHAM Bepxa Tpy6hI, | TepHAT (IpH- 710 Bepxa Tpy-
Py BbIOpaHHBIN TpYyOBI, BbI- BEIGDAMHEL ’ B TCIEHO 05l (mpubIN-
marepuan*** | OpaHHBIN Ma- p o 3utensHo 90%
Marepuan 80% 1o cran-
Tepuan 10 CTaHJAPTy
Aapry Ilpok- [IpokTopa)
TOpa)
E’” (0ap) 11 21 28 35 49
a(°) 30° 45° 60° 90° 150°
BLibon MaTe He3zaBucumo ot MCToNIb3yeMOoro THIa YKIIaJAKH, OpUTHHAIBHBIC WK PUBE3EHHBIE
P MaTepHalbl (COPTUPOBAHHBIE UM HET), IIPU MPSMOM KOHTAKTe C TpyOOil He 10JIK-
PHATIOB p pTHp pH 1Ip Py
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* - Jlns tpy6 DN350 MM u TpyO Gosbiiero quaMmerpa He0O0X0MMO PacCCMOTPETh BO3MOXK-
HOCTb YCJIOBUH YKJIaK1, HCKITIOYAIOIIUX THIT 1.

** - «[lnockoe 1HO» onpesensercs Kak HeHapyIIeHHbINA TPYHT.

**E - «PpIXJIBIA TPYHT» WIM «BbIOpaHHBIA MaTepua;» ONPEIENAIOTCS KaK «ECTECTBEHHBIN
TPYHT, BBIHYTBIA M3 TpaHIICHU, HE COJAEpKAIIMi KaMHEW, MHOPOIHBIX MaTEpHUajiOB U OJIE/ICHEION
3eMITH.

*x&* - Jlns ompezeneHusl YIJIOTHEHUS TPpyHTa 1o cTanaapTy [IpokTopa pyKoBOJICTBOBAThCS
I'OCTowm 22733-2002 «I'pynThl. MeTon 1ab0opaTopHOTO ONpeAesIeHUs] MAKCUMAIbHOM MJIOTHOCTHY
(mpunoxenue J| — Koadduiments! npuseneHus 3Ha4eHNI MaKCUMaJIbHOMN TNIOTHOCTU U ONITUMAaJlb-

HOM BJIQXKHOCTHU TPYHTA K 3HAYEHUSM, [10Ty4eHHbIM MeTogamu [IpokTopa).

KoHCTpyKTUBHBIE PEATIOKEHUS, CIETaHHbIE IS KQK0I0 THIIA YCIOBUHM 3aKIaKuU:

- Harpy3Ka co CTOPOHBI [TOYBBI: BEC MPU3MbI TPYHTA HaJl TPYOOIi;

- Harpy3ka co CTOPOHBI TpaHCHOpTa: AMHaMudecku 10 T Ha Kojeco;

- YCJIOBHUS 3aKJIa/IKH, XapaKTEpU3YIOLUECs YIII0M OCHOBAaHHUS (O) U MOAYJIEM IIACCUBHOIO CO-
NPOTHBIICHHSI OKpYysKatomero rpyura E” (cm. Tadu. 5.3);

- KOHCTPYKTUBHBIN 06a3uc: ypaBHUBAHUE 1aBJICHUS U OBAIN3ALIUY;

- KpUTEpHH: MaKCUMaJbHOE BepTHKaIbHOE OTKIOHEeHUE (AD/D) (oBanm3aiusi), MaKCHMalb-
HOE J[aBJICHHE Ha CTCHKHU (Omax)-

5.4.2  Memoo pacuéma mpydonpo8ooos, yi0dceHHbIX 6 3eMIt0. Bvicoma nokpoerozo cnos

JlaHHBINI METOJl OCHOBAH Ha pacyére OBaJIM3ALUMU IONEPEYHOI'O0 CEYEHHUS TPYObl COIJIACHO
(bopMyIbI HUXeE:

A= 100K(Pe+ Pt)

8S+(f-E')

rae A - oBanuzanus Tpyosl, %;

K — xoa¢duimeHT HannacToBaHus;

Pe — nasnenue rpyHra, kH/™M;

Pt — naBnenue ot TpaHCIIOPTHOMN HATrPy3KH, kH/M?;

S — nmamerpanbHas KECTKOCTD TPYOBI, kH/Mm? (cM. Ta011.5.4);

f — xoaddpunment 6oxosoro aasnenus (f =0,061);

E’— Moy/1b conpoTHBieHns moussr, kKH/M;

OBasnzanusi, BEIYUCICHHAS 110 3TOH (opmyrne, He JOJKHA MPEBbIIATh 3HAYEHUH JOMyCTH-
MOU OBanM3aluu, ykazaHHOU B Tabmuie 5.4. [JomycTtuMasi oBanu3aius YBEITUIHUBACTCS C POCTOM
DN, HO ocTaércs HIKE 3HAYEHUS, KOTOPOE BHYTPEHHEE MOKPBITUE [IEMEHTHBIM PAaCTBOPOM MOKET
BBIZICpKaTh 0e3 moBpexacHus. JlomomHuTeNnbHO, OHa MaéT kod(duiMeHT 3amaca mpoyHoctd 1,5
NPUMEHHUTEIBHO K TpeAeTy yINpPYrocTH YyryHa C IIapOBHIHBIM I'pagHUTOM NpH U3THde (MUHUMYM
500 MIla), orpannuuBast HarpsikeHue B cteHke TpyOs! 10 330 MlIla, u orpannyena 4-ms % nns DN
> 800 MM.

Tabmuua 5.4 JlnamerpaiibHasi )kECTKOCTh TPYO MPEANOUTUTEIBHBIX KJIACCOB I10 JIaBJICHUIO.

DN MuHuManpHasi JuaMeTpaibHasi KECTKOCTb, kH/m° Jlomyctrumast oBanmmzarus Tpyosl, %

Kuace 25 Kiacc 30 Kiacc 40 Kunacc 25 Kuace 30 Kiacc 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 - - 3,2 -
500 - 27 - - 3,4 -
600 - 26 - - 3,6 -
700 17 - - 3,8 - -
800 15 - - 4,0 - -
900 15 - - 4,0 - -
1000 145 - - 4,0 - -

Jasnenue rpynra (Pe), 0JJHOPOIHO pacrpeneliEHHOE MO MOBEPXHOCTH TPYObl Ha PACCTOSIHUH,
PABHOM BHELIHEMY IUaMETPY, PACCUUTBIBACTCS COIIACHO METOAY 3€MIITHOM IIPU3MBI 110 (popmyiie:

Pe = yH,

rae Pe — naBiieHueE IpyHTA, KH/MZ;

H — BbIcOTa MOKPOBHOTO CII0sI (pPacCTOSIHUE OT BEPXHEW TOYKH TPYOBI 1O TIOBEPXHOCTH IPYH-
Ta), M;

y — yIenbHbIi Bec MaTepraia st 3ackmku, KH/m. TIpi OTCYTCTBHM APYTHX TaHHBIX, YICTb-
HEIN Bec TpyHTa Gepércs paBHbM 20 KH/M®, KOTOpBIH XapakTepusyeT GOJIBLUIMHCTBO CIy4acB I1o-
KpoBHOTro ciost. Ecinu jxe nmpenBapuTesbHbIE T€0TEXHUYECKUE U3bICKAaHUS MOITBEPKIAIOT, UTO (haK-
THYECKHIT y/Ie/TbHbIH BeC MaTepHaia 3achinky OyaeT Menee mm Gomee 20 kH/M®, To mist onpesene-
Hus Pe ucnone3yercs pakTuiyeckoe 3HAYCHHE.

JlaBiieHye TPaHCHOPTHOW HArpy3ku (Pt), oJHOPOJHO pacipeieiéHHOE M0 BEpPXHEH 4YacTh
TpyObI Ha PacCTOSTHUM, PABHOM BHEUTHEMY THAMETPY, PACCUUTHIBACTCS 1O (hopmyJie:

Pt = 40(1 - 2x10™ x DN)% (Tonbko s H > 0,3m),

rae Pt — naBieHue OT TPaHCIIOPTHOM HArpy3KH, kH/M?;

[ - K03hOUIHMEHT TPaHCIIOPTHON HArPY3KH;

H — BbIcOTa MOKPOBHOTO CJ10sI (PACCTOSIHUE OT BEpXHEH TOUKH TPYObI 10 HOBEPXHOCTHU TPYH-
Ta), M.

Tpu TMna TPaHCHOPTHOW HArpy3KHU:

- Ipoe3Xkasi 4acThb C TJIaBHBIMM Joporamu f =1,5 — obmuil ciayyail ans Bcex JOpor, Kpome
MOIBE3THBIX;

- TIpoe3Xkas 9acTh ¢ MObe3qHBIMU Toporamu £ =0,75 — moporu, Ha KOTOPBIX TPY30BOM aBTO-
TPAHCIIOPT 3aIPEUIEH;

- cenbekasi MecTHOCTh 4 =0,5 — Bce ocTallbHBIE CITydau.

Bce TpyOompoBoib! JOMKHBI TPOeKTUpOBaThes Wi [ He MeHee 0,5, naxke eciiv He 05KUAeTCsl
BJIMSIHUSL TPAHCIIOPTHOM Harpy3ku. TpyOonpoBOJbl, YKIIaJbIBa€Mble MO Kparo JOpPOT U JOPOKHOU
HACBIINH, JOJKHBI IPOEKTHUPOBATHCS C YYETOM IOJHOW TPAHCIOPTHOM HArpy3KH, 0XKMJaeMOM Ha
3THX Joporax. J{is TpyOornpoBo0B, HA KOTOPBIE 0KHIA€TCsl BO3EHCTBUE KpailHE BHICOKON TpaHC-
MOPTHOI Harpy3KH, cienyeT NpuHUMaTh Ko3ddunuent £ = 2.

Kosdbdunment Hannacropanus (K) 3aBUCHT OT pachpeiesieHUs JaBJICHUS TPYHTa HAa BEpX-
HIOIO YacTh TPYOBI (Ha pPacCTOSHUU, pAaBHOM BHEIIHEMY JIMAMETPY), U HA 0OPaTHYIO CTOPOHY TPYOBI
(Ha pacCTOSHHIH, COOTBETCTBYIOIIEM TEOPETUIESCKOMY YTy HAKJIOHA TJIACTOB 20L).

K o6pruno Bapeupyert ot 0,11 ans 2o = 20° no 0,09 ans 2o = 120°. 3nayenue 20° coOTBETCT-
ByeT TpyOe, MPOCTO yJIO0KEHHOH Ha JHO IJIOCKOH TpaHIiieu, 6e3 yrpaMOOBKH.

Koasddunumenr 6okoBoro masienus (f) pasen 0,061 — 310 3HaUeHHE COOTBETCTBYET mapabo-
JUYECKOMY pacrpe/esIeHHI0 OOKOBOTO OTHopa rpyHTa Ha yrou 100°.

Monynb conporuBiaeHus no4Bbl (E ) 3aBUCUT OT MPUPO/IBI TPYHTA, HCIIOJIB3yEMOTo Ha ydacT-
K€ YKJIAJIKU TPYOBI U OT YCIIOBHH yKiaaku. st KOHKPETHOU CUTYallMH TpeOyeMblid MOYJb COTIPO-
TUBJIEHUS] MOXHO OIPEIEIUTh 110 (hopmyie:

_ 4000K (ﬁ (1-2x10*DN)+0,5H) - §
oxf "H f

rae E’— mMoaynb conpoTuBieHHs TOYBHI, KH/MZ;

’
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0 — OIIyCTUMasl OBaju3anus Tpyosl, %.

B ra6mnuue 5.5 3nauenus E’, pasusie 1000 kH/M?, 2000 kH/M? 1 5000 kH/M? Gepyrest kak oc-
HOBHbIE. OHU COOTBETCTBYIOT YPOBHIO YIIJIOTHEHHSI COOTBETCTBEHHO HYJIEBOMY, HU3KOMY M HOD-
ManbHOMY. 3HaueHue E’=0 Oblio moka3aHo Kak rpaHUYHBIA CITy4aid s HeOJIarompUsTHBIX yCIIO-
BUN YKIIQAKU B cjabble rpyHTHI (0€3 yIJIOTHEHHUS, YPOBEHb TPYHTOBBIX BOJI BBILIE TPYOBI, KpeIuie-
HHUE OTKOCOB TPAHIIEH paclopKaMy yAaJICHO IOCIE 3aChIKU WIN YCIOBUS Hacknu). Ecinu npenBa-
pUTENIbHbIE T€OTEXHUYECKHUE M3bICKAHUS MO3BOJISIOT ONpPENeIUTh 3HAUY€HUE MOJYJIS CONPOTHBIIE-
HUS TPYHTA, TO 3TO 3HAYCHHE JOJDKHO YUUTHIBATHCS IIPU pacyéTe.

BricoTa IOKpOBHOTO cJ10st

B tabnuue 5.5 nanel Hanbonee HeOIArONPHUATHBIC 3HAYEHUS JIOITYCTUMOM BBICOTHI TOKPOB-
HOTO CJIOS JUIsl KaXKAOW TPyl IMaMeTpOB. DTH 3HAYEHHsI MOTYT ObITh UCIOJIB30BaHbI O€3 T0MOJI-
HUTETBHBIX Pacd€ToB. [IJIs1 BBICOTHI MIOKPOBHOTO CIJIOS, BRIXOASAIICH 3a MpEesbl AUANa30HoB, yKa-
3aHHOI B ATOM TabmuIie, U sl APYrUX YCIOBUHM YKIIAJKU, MOKHO BBIMIOJIHUTH MPOBEPKY C TOMO-
100K(Pe+ Pt)

8S+(f-E)

160 GOpMYITEI A = , KoTopas ObljIa pacCMOTpEHa BBIIIIE, B HAYaJIe 3TOTO MyHKTA.

Tabmuna 5.5 BeicoTa MOKPOBHOTO CJIOS ISt TPYO MPEIIOYTUTEBHBIX KJIACCOB I10 JIaBIICHUIO.

40 - 150 200 - 300 350 - 400 450 - 600 700 - 2000

DN Kiacc 40 Kiacc 40 Kiacc 30 Kiacc 30 Kiacc 25
K(2a) 0,110 (20°) | 0,110 (20°) | 0,105 (45°) | 0,105 (45°) | 0,103 (60°)

~ E'=0 | 03-120 | 03-7,0 03-38 | 03-31 05-16
ge‘ngigﬂ E’'=1000 | 03-12,6 | 03-7.8 03-48 | 03-42 03-30
e [ [E’=2000 [ 03-132 | 03-86 03-57 | 03-52 03-42
E’'=5000 | 03-150 | 03-11,1 | 03-85 | 03-81 03-78

5075 E'= 03-12,0 | 03-69 04-3,7 0,5-3,0 09-1,2
Homeemmmse | _E =100 [ 03-126 | 03-77 03-47 | 04-41 04-29
E’'=2000 | 03-13,2 | 0,3-86 03-56 | 03-51 03-41

sopora E’'=5000 | 0,3—-149 | 03-11,0 | 03-85 | 03-81 03-7,8

~ E'=0 | 03-11,9 | 04-67 09-32 12-22 *

ﬁn‘a ;{i?e E'=1000 | 03-125 | 04-76 | 07-43 | 08-37 | 10-23
E’'=2000 | 03-131 | 0,3-84 06-54 | 06-48 0,7-39

slopor E'=5000 | 03—148 | 03-109 | 04-83 04-79 04-77

* - He pEKOMEH/IYETCsI; TOIbKO KOHKPETHBIM pacuéT s KaXI0T0 cilydas MOXKET JaTh TOUHOE 3Ha-
YCHHUE.

5.5 3anachbl MPOYHOCTH

HCCMOTPSI Ha TO, YTO OLUCHUTH MCXaHUYCCKUEC HAITPSKCHUA (BHYTpeHHee JaBJICHUEC, BHCUIHAA
Harpyska), KOTOpbIM IOABEPTatoTcsl TPyOOIpOBOIBI B Ipoliecce 00CIy)KUBaHUS JJOCTATOUHO JIETKO,
JIOCTOBEPHO Mpe/icKa3aTh HAMPSKEHUs, KOTOPBIM OyIyT MOJBEPTrHYTHI TPYOBI B MpoOIiecce dKCILITya-
TalMy — JIOCTaTOYHO CJI0XHO. [lo3ToMy, /Uil rapaHTMM MAaKCUMalbHO BO3MOJKHBIX CPOKOB 3KC-
wtyatanuu, Tpyost OO0 «JITK «CBoOoaHbIN COKOI» 007a/1at0T BHICOKUM 3aI1aCOM MTPOYHOCTH.

55.1 Munumanbro ycmaHo8nieH bl 3anac NPoYHOCMu

Tpy6sr OO0 «JITK «CBOOGOIHBIN COKOII» YIOBIETBOPSIOT CICAYIOIINM KPUTEPUSIM:

- BHyTpEHHee /1aBjieHue: pabouee 1aBleHUe He JOJKHO MPEBBIIIATh MOJIOBUHY JaBJICHUS, Ha
KOTOpOE paccurTaHa Tpyoa;

- BHEILIHSS Harpy3ka: padouee 1aBlieHUE He JOJKHO MPEBBIIATh MMOJIOBUHY Ipeiesa MPoYHo-
CTH Ha U3THUO.
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5.5.2

Dppexmusnulii 3anac npounocmu

@dakTHyecKas TOJNIIMHA CTEHOK TPYOBI Bceraa 00JbIe, 4eM KOHCTPYKTHBHOE 3HAUCHHE.

TpyOb! pazpaboTaHbl, OCHOBBIBASICH Ha YCIOBHOM IIpeJielie TEKy4eCTH, a He Ha IpeJielie
IPOYHOCTH Ha pa3psiB. Kpome Toro, TpyOb! 061a/1at0T OOIBIINM 3HAYEHUEM OTHOCUTEIBHOTO Y/I-
JMHEHHMS, YTO CaMo 10 ce0e JaeT XOpOoIInii pe3epB 0€3011aCHOCTH.

5.5.3

Dkcnepumenmanvhvle Oanuvie (015 mpyo u ¢paconnvix yacmeit)

Ha pucynkax 5.1 u 5.2 yka3aHbl 9KCIIepUMEHTAIBHO TOJTYYEHHBIE 3HAYEHUS pa3pBIBHOTO
JaBJeHUs sl TPYO M (paCOHHBIX YacTeu.

P. 6ap
600 ==
500 |__ |
anp | Hamepemioe' IS
pazpbiBAoe
AaBnexue \
300 3 = =
\
| (S e
AaBneHue o ———
100 — : ! e dmm
Maxcumanshoe E==aNEEE e ——
pabosee ! DN
paenenue \ ‘ . =
100 150 200 250 300 350 400 500
—yr]
Pucynok 5.1  TpyOst BUILIl'. JlaBnenue.
|
P. 6ap
600 |
500 — { :
s Wamepennoe
" pazpeIsAoe
pasnexve
300 =
200 | noncquz_a_feuoe
“PaspuisHoE
pagnexue —
100
Maxcumansioe
patioves
lagnewne . DN
100 150 200 250 300 350 400

Pucynok 5.2

®aconnsle yactu u3 BUII'. /{aBnenue.
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5.6 Bri0op nuamerpa

Be10op nuamerpa HanopHOU TpyObl OCHOBBIBAETCS Ha!

- TU/IPABIMYECKUX IapaMeTpax (pacxo, MOTepU Haropa, CKOpOCTh) FPaBUTALIMOHHBIX CHC-
TEM;

- ONTUMAJIbHBIX THJIPABINYECKUX U SKOHOMUYECKUX MapaMeTpax (CTOMMOCTh IIEpEKauyuBaHuUs
Y aMOPTHU3ALMOHHBIE PACXO0/Ibl) HATIOPHBIX CUCTEM.

CymecTByeT He0OOXOMMOCTh Y4eTa BO3MOKHBIX THIPABINYECKUX YIapOB, KAaBUTALIUU U a0-
Pa3sUBHOCTH, KaK (DYHKIMH OT HKCIUTyaTallMOHHBIX YCIOBHM, @ TAK)KE YCTAHOBUTD 3aLUThI IPOTHB
HUX.

56.1 I'pasumayuonnvie cucmemoi

['paBUTaAIIMOHHAS CUCTEMA — 3TO TAKOW TUI CHCTEMBbI, KOTOPBIH MMO3BOJISIET PACIPOCTPAHITh
BOJIy 110 HAIOPHOM MAarucTpaiu OT €CTECTBEHHOT0 WJIM UCKYCCTBEHHOTO XpaHWIHINA, HAX O IAIIETO-
csl Ha BBICOTE Z, BCEM 00bEKTaM CHa0KEHHU s, HaXOASIIMMCS Ha BbICOTE Z<Z, 6€3 JOMOTHUTEIbHBIX
3aTpatr SHEPTUU U3BHE.

5.6.2  [lpunyun evibopa pasmepos

1. XapaKTepUCTUKU CUCTEMBI

Q - HeOOXOAMMBIT pacxox, M /c.

HeoOxonuMmsr:

- MIMKOBOE 3HAYE€HHE IIPU paclpeiesieHuu (Harop MoKapHOoro r1ipaHTa);

- CPEeIHUI Hanop NMpH CHAOXKEeHUH;

] - moTepu Haropa B CHCTEME, M/M;

V — cKOpoCTh BOJIbI B TPYOOIIPOBOJIE;

D - nmametp maructpaiu, Mm;

L — nnuHa MarucTpany, Mm;

2. Tonorpaduyeckue xapakTepucTUKU

Jnist pacueToB OepyTcs caMble HEBBITOJIHBIE YCIOBHUSI.

- cHaOxeHue pesepByapa B ot pezepByapa A:

H = min ypoBeHs B A — max yposeHb B B.

B nensx 6ezonacHocTy 00paTHOE 3HaUE€HUE OOBIYHO MPUHUMAETCS KaK MUHUMAJIbHBIA ypo-
BEHb A.

- pacnpocTpaHeHHe:

H — MunuManbHbBI ypoBeHb A, yMEHbIICHHBIN Ha (Z + P);

P — MuHMManbHOE HEOOXOAMMOE AaBJIEHUE B BBICILIEH TOUKE CHCTEMBI pacIpe/IeIeHNUs;

Z — BBICOTA BBICIIEN TOYKU CUCTEMBI PACIIPEIEICHHUS.

3. Dopmyitel
2
Q= s xV .
2 2
dopmyna DARSY 3amumercs kak: j = AV = 28Q 5> e
20D =z°-gD

A — byukius ot (K, v, D), BeiBenena u3 popmyast COLEBROOK, rae k = 0,1 MM — miepoxo-
BaTOCTb.
4. Onpenenenue D

H

MakcumManbHbIe TOTEPH JIABJICHUS B CHCTEME: j= T M/M.
Huametp (DN) moxer ObITh OnpeesieH:
- ITyTeM BBIYMCIICHHH, pEIIICHUEM CUCTEMBI YpaBHEeHHM, cocTosimen u3 dopmyn DARSY u

COLEBROOK;
- MyTeM B3ATHS 3HAYCHHI U3 TaOJIMIIBI TOTEPh Hamopa (cM. Tabmuiy 5.6).
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5.7 IIpoduns TpydGonpoBoaa

Bo3znyx B TpyOonpoBo/ie OKa3bIBaeT BpeJHOE BO3ICHCTBHE Ha ero ¢pyHKunoHnuposanue. [Tpu-
CYTCTBHE BO3/[yXa MOXET BbI3BaTh:

- CHUIKEHHE HaIlopa;

- HallpacHbIN pacxo]] SHEPruu;

- PUCK TUJPaBINYECKUX YAApOB.

[TpunKMMast mpocThie Mepbl MPEIOCTOPOKHOCTH MPHU TUIAHUPOBAHUHU MTpoduis TpydonpoBoaa
MOJKHO M30€KaTh ITHX SBICHHM.

5.7.1  HUcmounux 8o30yxa 6 mpybonposooe

[TpuHIMIIHATIBPHO BO3IYX MOXKET HONACTh B TPYOOTIPOBO/I:

- BO BPEMsI €T0 HAIOJIHEHUS, CIISAYIOMIETO 3a THIPABIHYECKUM UCTIBITAHUEM (HMJTU BBITYCKa-
HUEM BOJIbI U3 TPYOOIIPOBO/Ia), M3-3a HEMIPABUIHLHOTO KOJUYECTBA YCTPOUCTB CITyCKa BO3/yXa,

- yepe3 HacOoChl, €CITM BOJI03a00pHBIC TPYOBI WIIH CATBHIUKU HACOCOB HE TEPMETHUIHBI;

- KaK pacTBOPEHHBIH MO/ JaBJICHUEM (3aTeM BO3IyX HAKAIUIMBACTCS B BRICOKMX MECTaX BIOJIb

npodus).

5.7.2  Bausauue 8030yxa 8 Ma2ucmpasix
Bozayiaeie mpoOKK BO3ZHUKAIOT B BBICOKUX MECTaxX U AePOPMUPYIOTCS MO BIUSIHHEM 3 (-
(dekTa MpOTUBOJABICHUSI.

A
MNOHWXEeHHbIN r
h rmgpoctaTuy.
YpOBEHb

Pucynok 5.3 VYca0BUs B TPaBUTALIMOHHOM TPYOOIIPOBOJE.

Craruyecku, BO3yIIHbIE TPOOKH TpaHCHOPMUPYIOT naBieHue P ot BepxHelt yactu TpyOo-
IPOBOJIA K €r0 HIDKHEH YacTh; TUAPOCTaTUUECKUi YpOBeHb najaet. Mcnonb3yemoe nasienne H
YMEHbIIIACTCS HA BETMUYMHY N, COOTBETCTBYIOIIYIO PAa3HHUIIC YPOBHEW MEXTy KpassMU BO3YIITHON
npoOKHU M HeJIOCTAoIIel BBICOTOH Hamopa (puc.5.3).

JlnHaMu4ecku, MOKHO CUYUTATh, IIpeHeOperast MOTepsIMHA HATlopa u3-3a TypOyJIeHTHOCTH B
ITOM TOYKE, YTO JaBJICHUE YMEHbBIIACTCS TAK)Ke Ha BEIMUMHY N, clieoBaTesHO, M HAIlOp YMEHb-

IaeTcs.
MoaHATLIN rMApPOCTaTUYECKUI YPOBEHDb

A A
HopMmanbHbIV rmgpocTaTMY4eCcKuin ypoBeHb

Pucynok 5.4 YcnoBus B HAIOPHOM TPYOOTIPOBO/IE.
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Tak e, KaK M U1 TPABUTAIIMOHHOTO TPYOOIPOBO/IA, BO3AYIIHbIE TPOOKH B HAIIOPHOM TPY-
OonpoBoze (puc. 5.4) oKka3bIBalOT BPeIHOE BO3ACHCTBHE HA €0 HOpMalbHOE (DYHKIIMOHHPOBAHMUE.
B aToMm cityuae Bo3HHKaeT npupoct AasieHus h (BbicotTa h [ONONMHUTENBFHOTO MOIbeMa BOJIBI), KO-
TOprfI JOJI2KCH OBITH 00ecIIeueH HacoCcoM, IIOMUMO JaBJICHHUSA H, B ICIIIX KOMIICHCALlMW BJIMAHUSA
BO3JIyLITHOM NMPOOKH, yBEINYHMBas THAPOCTATUYECKUI YPOBEHb HA Ty BenU4uHy. [y 01MHAKOBOTO
pacxoja moTpedIeHne YHEPTUU YBEINIMBACTCS B TAKOM )K€ COOTHOILICHHH.

Kpome Toro, 3Tn HemoCTaTKH MPOSBIIAIOTCS BO BCEX BBICOKMX MecTax TpyOOIpoBOJa, €Ciu
BO3QYIHIHBIC KJIAllaHbI B HEM YCTAHOBJICHLI HCIIPABUJIBHO. I[aHHBIe SBJICHUA CKJIaAbIBAIOTCA, U 00-
Imasi IPOU3BOAUTENBHOCTE TpyOOoIrpoBoaa manaet. [IpaBuibHas ycTaHOBKA BO3IYLIHBIX KJIarnaHOB
SBIISIETCS HEOOXOAUMBIM CPEACTBOM ISl BOCCTAHOBIICHHSI HOPMAJIBHOTO pacxoja.

Hakonern, cymecTByeT pucK TOTO, 4TO OOJIbIINE BO3AYIIHBIE TPOOKH OyIyT NEpEHECEHBI 10-
TOKOM M3 BBICOKHX TOYCK MarucCTpaju B ApPYruc. 9to0 MNEPEMEIICHNUEC, KOMIICHCUPYEMOC BHC3AIIHBIM
CTPEMUTEIBHBIM JIBIKCHUEM BOJIBI, TAKOTO K€ 00BbeMa, MPHUBEIET K CHILHOMY THAPABIMYECKOMY
yhapy.

B urore, ecny B BBICOKHX TOYKaX TPYOOIPOBO/Ia IIOCTOSIHHO HE CITYCKaTh BO3yX, TO:

- Harop INajaeT;

- DHEPTHsI PACXOAYETCs BITYCTYIO;

- MOI'YT BOSHHUKHYTb 'HAPABIIMYCCKUC yIaphl.

5.7.3. Ilpaxmuueckue pexomenoayuu

EctecTBeHHBII KOHTYP Yknaaka TpyOonpoBo/ia AOKHA ObITh CINIAHUPOBAaHA TAKUM
'\ 00pa3oMm, 4ToObl 00ECTIeYNTh HAKOIJIEHHE BO3IyXa B CTPOTO
""""-u..,.‘_ OTpeIeIEHHBIX BHICOKUX TOYKAX, IJIe YCTAHOBJIEHO 000pyI0-
™. BaHME JIJISl €TO CITyCKa.
.o

JKenatenbHsl CleayIONIME MEPBI TPETOCTOPOKHOCTH:
- [Ipupaiite TpyoonpoBoay ykiioH (cM. puc. 5.5), 4ro0sl 0bec-
NEYUTh JIBUKEHHE BO3/lyXa BBEPX (MAealbHbIM TpyOOnpoBOI
MMEET MTOCTOSIHHBIM YKJIOH: JKEJIaTEIbHbII 1 MUHUMAJIbHBIN
HAKJIOH 2-3 MM/M).
- U36eraiiTe M3MUITHUX U3MEHEHNH YKIIOHA, BEI3BAHHBIX OT-
CJIEKHMBAHUEM KOHTYPOB 3€MJIH, 0COOEHHO Il OOJIBIINX JTHa-
METPOB.
- Ecm TpyOomnpoBo ropu3oHTaNBHBIH (M. puc. 5.6), co3naii-
T€ KaK MO>KHO 00JIbIlle BEPXHUX (IIPUMOIHATHIX ) TOUEK IS
JOCTHKEHUS YKJIOHA:
2-3 MM/M Ha y4acTKe TI0JIbeMa;

| |23 mw/u 4-6 MM/M Ha ydacTKe criaja.
_x | | [Tpodwim Takoro THIA C MOCTENCHHBIMH TOITHEMaMH H Pe3-

| KHMHU CIIaJlaMU TTO3BOJISIFOT HAKAIUIMBATh BO3/IyX B BEPXHUX

= TOYKaX, IpeJoTBpalas J000e nepeMenieHre Bo3ayxa.
OOpatHbIif Tpo(UIIb HEXKETATENIEH.

4 — 6 Mm/M Ycranosure:
- BO3/IYIIHbIE KJIAllaHbl B KAXKI0H BepXHEH TOUKe;
- BBIIIYCKU BOJIbI B KQXJ0W HUYKHEHW TOUKE.

Pucynok 5.5 Tpy6omnpoBos ¢ mo-
CTOAHHBIM YKJIOHOM.

Pucynoxk 5.6 TpyGompoBoj c me-
PCMCHHBIM YKJIIOHOM.



&

000 «JITK «CB0OOOIHBII COKOIDY

Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

ctp. 80 u3 140

5.8

IHoTepu Hamopa

Pacuernble nanHble noTepp Hanopa A Tpyoonpososos u3 BUIIID', umeromux BHyTpeHHEE
[IEMEHTHO-TIECYaHOE MMOKPHITHE MPUBEACHBI B Ta0IHIIE 5.6.

Hcxonubie naHHbIE:
- ycioBHBIH poxo Tpyoornpooaa (DN8O — 1000 mm);

- KOO PHUIHMEHT MEPOXOBAaTOCTH BHYTPEHHEH nmoBepxHocTH Tpydonposoaa K=0,03 mm u

K=0,1 mm;

- KHHEMAaTH4YeCKast BI3KOCTb BOJBI 9 = 1,301-10‘6 MZ/C;

- Temrieparypa Boasl +10°C;
- IPOU3BOIUTENBHOCTH TpyOompoBoaa — Q, 11/c;
- CKOPOCTh TIOTOKA BOJBI — V, M/C;

- IOTEPH HAIOpa B METPax BOJSHOTO CTOJI0A Ha | KM JTHHBI TPyOOITPOBOIA — |, M/KM.

Tab6summa 5.6 IToTepu Hanopa.
DN 80 DN 100
J, M/KM J, M/KM
Qale =003 | k=010 Vime | @M k=003 | k=010 | V,wik
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 38,252 44,592 1,75 10,50 17,658 20,140 1,34
9,00 39,885 46,559 1,79 11,00 19,244 22,010 1,40
9,20 41,550 48,569 1,83 11,50 20,894 23,961 1,46
9,40 43,248 50,620 1,87 12,00 22,608 25,993 1,53
9,60 44,979 52,714 191 12,50 24,387 28,107 1,59
9,80 46,742 54,849 1,95 13,00 26,230 30,302 1,66
10,00 48,557 57,027 1,99 13,50 28,136 32,579 1,72
10,50 53,168 62,654 2,09 14,00 30,107 34,937 1,78
11,00 58,002 68,542 2,19 14,50 32,141 37,376 1,85
11,50 63,037 74,693 2,29 16,50 40,914 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 79,354 94,716 2,59 22,50 73,291 87,456 2,86
13,50 85,196 101,914 2,69
14,00 91,259 109,374 2,79
14,50 97482 117,095 2,88

DN 125 DN 150
J, M/KM J, M/KM
Qale =003 k=010 Vime | M k=003 | k=010 V,w
MM MM MM MM

7,00 2,832 3,070 0,57 9,00 1,844 1,984 0,51
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 4,931 5,429 0,77 11,50 2,876 3,120 0,65
10,00 5,415 5,977 0,81 12,00 3,107 3,388 0,68
10,50 5,920 6,552 0,86 12,50 3,347 3,656 0,71
11,00 6,445 7,151 0,90 13,00 3,595 3,935 0,74
11,50 6,992 1,777 0,94 13,50 3,852 4,224 0,76
12,00 7,559 8,428 0,98 14,00 4,116 4,522 0,79
12,50 8,147 9,104 1,02 14,50 4,389 4,830 0,82
13,00 8,756 9,806 1,06 15,00 4,669 5,149 0,85
13,00 9,385 10,533 1,10 15,50 4,958 5,477 0,88
14,00 10,035 11,285 1,14 16,00 5,255 5,814 0,91
14,50 10,705 12,063 1,18 16,50 5,560 6,162 0,93
15,00 11,396 12,867 1,22 17,00 5,873 6,519 0,96
15,50 12,107 13,695 1,26 17,50 6,194 6,887 0,99
16,00 12,838 14,549 1,30 18,00 6,523 7,264 1,02
16,50 13,590 15,429 1,34 18,50 6,863 7,651 1,05
17,00 14,362 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 1,10
18,00 15,960 18,219 1,47 20,00 7,920 8,870 1,13
18,50 16,799 19,199 1,51 20,50 8,289 9,296 1,16
19,00 17,651 20,205 1,55 21,00 8,665 9,732 1,19
19,50 18,524 21,237 1,59 21,50 9,050 10,177 1,22
20,00 19,416 22,293 1,63 22,00 9,443 10,633 1,24
20,50 20,329 23,375 1,67 22,50 9,843 11,098 1,27
21,00 21,262 24,482 1,71 23,00 10,252 11,573 1,30
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21,50 22214 | 25614 1,75 23,50 10,668 | 12,057 1,33
22,00 23187 | 26,772 1,79 24,00 11,092 | 12,552 1,36
2250 24180 | 27,955 1,83 26,00 12,867 | 14,627 1,47
23,00 25192 | 29,163 1,87 28,00 14766 | 16,857 1,58
23,50 26,224 | 30,397 1,01 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 | 36,942 212 34,00 21,208 | 24,485 1,92
28,00 36,408 | 42,633 2.28 36,00 23602 | 27,339 2,04
30,00 41,448 | 48,728 2,44 38,00 26,119 | 30,348 2.15
32,00 46,302 | 55,226 2,61 40,00 28,758 | 33,513 2.26
34,00 52474 | 62,128 277 42,00 31520 | 36,833 238
36,00 58454 | 69,432 2,93 44,00 34,404 | 40,309 2,49
46,00 37409 | 43,940 2.60
48,00 40,537 | 47,726 272
50,00 43,786 | 51,668 2,83
DN 200 DN 250
J, M/KM J, M/KM
Qe =003 | k=010 V,wh Qale =010 | k=010 V,wk
MM MM MM MM
16,00 1,297 1,389 051 30,00 1,377 1,483 0,61
16,50 1,371 1,471 053 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 2,086 073
18,00 1,606 1,729 0,57 38,00 2121 2309 0,77
18,50 1,688 1,820 0,59 40,00 2,330 2543 0,81
19,00 1,772 1,913 0,60 42,00 2,549 2788 0,86
19,50 1,858 2,008 0,62 44,00 2776 3,044 0,90
20,00 1,945 2,105 0,64 46,00 3,013 3,310 0,94
20,50 2,035 2.204 0,65 48,00 3,258 3,588 0,98
21,00 2,126 2,306 0,67 50,00 3,513 3,876 1,02
21,50 2,219 2410 0,68 52,00 3,776 4,176 1,06
22,00 2314 2516 0,70 54.00 4,049 4486 1,10
2250 2411 2,624 0,72 56,00 4331 4,807 1,14
23,00 2510 2734 073 58,00 4621 5139 1,18
2350 2611 2847 075 60,00 4.920 5 482 1,22
24.00 2713 2,962 0,76 62,00 5229 5,836 1,26
26,00 3,141 3,443 083 64,00 5546 6,200 1,30
28,00 3,599 3,959 0,89 66,00 5872 6,575 1,34
30,00 4,085 4510 0,95 68,00 6,207 6,961 1,39
32,00 4,600 5,006 1,02 70,00 6,550 7.358 1,43
34,00 5,144 2717 1,08 72,00 6,902 7776 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 7788 1,27 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 11583 | 13,232 1,94
50,00 10514 | 11,934 1,59 100,00 12752 | 14,609 2,04
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55,00 12,559 14,332 1,75 105,00 13,976 16,053 214
60,00 14,777 16,946 1,01 110,00 15,253 17,565 224
65,00 17,168 19,777 207 115,00 16,584 19,144 234
70,00 19,731 | 22,823 223 120,00 17,969 20,790 2 44
75,00 22465 | 26,085 239 125,00 19,407 22,504 255
80,00 25370 | 29,564 255 130,00 20,899 24.285 265
85,00 28446 | 33,258 271 135,00 22444 | 26134 275
90,00 31,692 | 37,167 286 140,00 24,043 28,049 2.85
145,00 25695 | 30,032 2,95
DN 300 DN 350
J, M/KM j, M/KM
Qale = o,cj)3 k=010 | V,wm/ Qe = o,(J)s k=010 | V,wm/c
MM MM MM MM
36,00 0,792 0,844 0,51 50,00 0,682 0,726 0,52
38,00 0,874 0,934 0,54 52,00 0,732 0,781 0,54
40,00 0,960 1,027 0,57 54,00 0,785 0,838 0,56
42,00 1,049 1,125 0,59 56,00 0,838 0,897 0,58
44,00 1,142 1,227 0,62 58,00 0,894 0,958 0,60
46,00 1,238 1,334 0,65 60,00 0,951 1,021 0,62
48,00 1,339 1,445 0,68 62,00 1,010 1,085 0,64
50,00 1,442 1,559 0,71 64,00 1,070 1,152 0,67
52,00 1,550 1,679 0,74 66,00 1,132 1,220 0,69
54,00 1,661 1,802 0,76 68,00 1,196 1,290 0,71
56,00 1,776 1,930 0,79 70,00 1,261 1,363 0,73
58,00 1,894 2,062 0,82 72,00 1,328 1,437 0,75
60,00 2,016 2198 0,85 74.00 1,397 1,513 0,77
62,00 2141 2338 0,88 76,00 1,467 1,501 0,79
64,00 2.270 2483 0,91 78,00 1,539 1,670 0,81
66,00 2402 2631 0,93 80,00 1,612 1,752 0,83
68,00 2538 2,784 0,96 85,00 1,802 1,965 0,88
70,00 2,667 2,942 0,99 90,00 2,002 2,189 0,94
72,00 2.820 3,103 1,02 95,00 2213 2425 0,99
74.00 2,967 3,269 1,05 100,00 2,433 2673 1,04
76,00 3,116 3,438 1,08 105,00 2,662 2,032 1,00
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 3487 1,20
85,00 3,834 4,254 1,20 120,00 3,410 3,782 1,25
90,00 4.262 4744 127 125,00 3,679 4,098 1,30
95,00 4713 5 260 1,34 130,00 3,057 4.406 1,35
100,00 5184 5 802 141 135,00 4,245 4,736 1,40
105,00 5677 6,371 1,49 140,00 4542 5078 1,46
110,00 6,192 6,965 1,56 145,00 4,849 5,431 1,51
115,00 6,727 7586 1,63 150,00 5,166 5,796 1,56
120,00 7.284 8,232 1,70 155,00 5492 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 1,91 170,00 6,528 7373 1,77
140,00 9,721 11,080 1,98 175,00 6,892 7,796 1,82
145,00 10,383 11,856 2,05 180,00 7,266 8,231 1,87
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150,00 11,066 | 12,659 212 185,00 7.649 8,678 1,02
155,00 11,770 | 13,488 2.19 190,00 8,041 9,136 1,97
160,00 12,495 | 14,343 226 195,00 8,443 9,606 2.03
165,00 13,240 | 15,224 233 200,00 8,855 10,088 2,08
170,00 14,007 16,131 241 210,00 9,706 11,086 218
175,00 14794 | 17,064 248 220,00 10,594 | 12,131 2.29
180,00 15,602 18,023 255 230,00 11520 | 13,223 239
185,00 16,431 19,008 262 240,00 12,484 | 14,361 249
190,00 17,281 | 20,019 2,69 250,00 13,485 | 15,546 2,60
195,00 18,151 | 21,056 276 260,00 14523 | 16,777 270
200,00 19,042 | 22,119 283 270,00 15,599 | 18,055 281
210,00 20886 | 24,323 297 280,00 16,712 | 19,379 2.91
DN 400 DN500
J, M/KM J, M/KM
Qe =003 | k=010 V.wle Qe =003 | k=010 V.wl
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 1,500 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 2,001 0,99 160,00 1,013 1,004 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 1,207 0,87
140,00 2357 2504 1,11 175,00 1,195 1,296 0,89
145,00 2516 2773 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 3,149 123 190,00 1,391 1515 0,97
160,00 3,020 3,345 1,27 195,00 1,459 1,592 0,99
165,00 3,198 3,548 131 200,00 1,529 1,670 1,02
170,00 3,380 3,756 1,35 210,00 1,674 1,832 1,07
175,00 3,568 3,071 1,39 220,00 1,825 2,002 112
180,00 3,760 4191 1,43 230,00 1,982 2179 117
185,00 3,957 4417 1,47 240,00 2145 2,363 122
190,00 4,159 4,648 1,51 250,00 2314 2,555 1,27
195,00 4,366 4,886 1,55 260,00 2,489 2,753 1,32
200,00 4577 5,129 1,59 270,00 2671 2,960 1,38
210,00 5,014 5,634 1,67 280,00 2,858 3,173 1,43
220,00 5471 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 8.504 207 330,00 3.885 4.350 163
270,00 8.035 9,148 2.15 340,00 4,109 4.607 173
280,00 8.605 0.815 2.23 350,00 4,338 4872 1,78
290,00 9,193 10506 | 2,31 360,00 4574 5,144 1.83
300,00 9,800 11219 | 2,39 370,00 4.815 5.423 1,88
310,00 | 10426 | 11,956 | 2,47 380,00 5,062 5,709 1.94
32000 | 11071 | 12716 | 255 390,00 5316 6,003 1,99
330,00 | 11734 | 13499 | 2,63 400,00 5575 6,304 2.04
34000 | 12416 | 14306 | 271 420,00 6.111 6.928 214
350,00 | 13117 | 15136 | 279 440,00 6.671 7,581 2.24
360,00 | 13.836 | 15939 | 2.86 460,00 7.255 8.263 2,34
370,00 | 14574 | 16,865 | 294 480,00 7.862 8.974 2,44
500,00 8.493 9.714 2,55
520,00 9,147 10483 | 2,65
540,00 9.825 11282 | 275
56000 | 10526 | 12109 | 2.85
58000 | 1L251 | 12965 | 2,95
DN 600 DN 700
J, M/KM J, M/KM
Qe =003 | k=010] Vime | @V [TK=003 | k=010 V,wlk
MM MM MM MM
160,00 0.417 0,443 057 200,00 0,296 0313 052
170,00 0,466 0,496 0.60 210,00 0,324 0,343 0.55
180,00 0517 0,552 0.64 220,00 0,353 0375 0.57
190,00 0571 0,611 0.67 230,00 0,388 0,407 0.60
200,00 0.628 0.673 0.71 240,00 0.414 0.441 0.62
210,00 0,687 0,737 0.74 250,00 0,446 0.476 0.65
220,00 0,748 0,805 0.78 260,00 0,480 0512 0.68
230,00 0.812 0.875 0.81 270,00 0514 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 1018 1104 0.02 300,00 0.625 0.671 0.78
270,00 1,002 1,186 0.95 310,00 0.664 0.714 0,81
280,00 1168 1271 0.99 320,00 0.704 0.758 0.83
290,00 1,247 1,358 103 330,00 0.745 0.804 0.86
300,00 1,327 1,449 1,06 340,00 0,787 0,850 0,88
310,00 1411 1.542 110 350,00 0.830 0,808 0.01
320,00 1,496 1,638 113 360,00 0.875 0,047 0.94
330,00 1584 1737 117 370,00 0.021 0,008 0.96
340,00 1675 1,839 1.20 380,00 0.967 1,050 0,99
350,00 1,768 1,943 1.24 390,00 1,015 1103 1,01
360,00 1,863 2.051 1,27 400,00 1,064 1157 1.04
370,00 1,960 2,161 131 420,00 1,165 1,270 1,09
380,00 2.060 2274 134 440,00 1,270 1,388 114
390,00 2,163 2,390 138 460,00 1,379 1510 1.20
400,00 2,267 2,500 141 480,00 1,493 1,638 1.25
420,00 2,433 2.755 1,49 500,00 1611 1711 1,30
440,00 2.709 3.013 156 520,00 1733 1,909 1.35
460,00 2.044 3,281 163 540,00 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 4155 1,84 600,00 2,265 2513 1,56
540,00 3,977 4,469 1,91 620,00 2,408 2,676 1,61
560,00 4.259 4,794 1,98 640,00 2,566 2,845 1,66
580,00 4550 5131 2.05 660,00 2,707 3,018 1,71
600,00 4,850 5,478 2.19 680,00 2,863 3,197 1,77
620,00 5159 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 6,589 233 740,00 3,357 3,763 1,92
680,00 6,142 6,982 241 760,00 3,529 3,062 1,97
700,00 6,488 7.386 248 780,00 3,706 4,166 2,03
720,00 6,843 7.801 255 800,00 3,887 4375 2.08
740,00 7,207 8,228 2,62 850,00 4,358 4,920 2.21
760,00 7581 8,666 2.69 900,00 4,855 5497 234
780,00 7.963 9,115 276 950,00 5377 6,105 247
800,00 8,355 9,575 283 1000,00 5,925 6,744 2,60
1050,00 6,500 7415 273
1100,00 7,099 8,118 286
1150,00 7725 8,853 2,99
DN 800 DN 900
J, M/KM J, M/KM
Qe =003 | k=010 V.wl Qale =003 | k=010 V.wik
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 0,368 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 0,388 0,414 0,66 480,00 0,436 0,467 0,75
340,00 0,410 0,438 0,68 500,00 0,470 0,504 0,79
350,00 0,433 0,462 0,70 520,00 0,506 0,543 0,82
360,00 0,456 0,487 0,72 540,00 0,542 0,583 0,85
370,00 0,479 0,513 0,74 560,00 0,580 0,625 0,88
380,00 0,504 0,540 076 580,00 0,619 0,668 0,01
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 1,117 1,19
560,00 1,033 1,125 1,11 780,00 1,074 1,174 1,23
580,00 1,102 1,203 1,15 800,00 1,126 1,232 1,26

600,00 1,124 1,284 1,19 850,00 1,261 1,383 1,34
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620,00 1,248 1,367 1,23 900,00 1,403 1,544 1,41
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 2,019 151 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 2,09 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 4,312 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
74000 | 1,737 1918 147 Qale =003 | k=010 V,mi
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 4,312 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 5774 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

[Tpumeuanue — 3HaueHUs HANPSMYIO IPUMEHUMBI Il BOAbI ITpu TeMneparype 10°C.
Benuunna j (M/KM) - MOTEpU B M BOJSIHOTO CTOJI0A HA KM JUTMHBI TPYOOIIPOBO/IA.
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5.9 I'mapaBanyeckuii yaap

B mpouecce mpoexktupoBaHus TpyOOIpPOBOJa HEOOXOAMMO HM3YYHUTh M Y4ECTh BO3MOKHBIN
PHUCK THAPABINYECKOTO yapa, B LEISIX YCTAHOBKHA HEOOXOIMMOM 3alUTHl IPOTUB HUX, B OCOOCH-
HOCTH B HaIllOPHBIX TPyOONPOBOAAX.

B cnywae ecnu, 3ammra MpOTHUB THIPABIMYECKOTO yAapa He ycraHoBieHa, TpyOsr BULLI
MMEIOT HEKOTOPBIM 3arac MPOYHOCTH, KOTOPBIM OKa3bIBACTCs IOJE3HBIM B CIIydae HEOXKHJAHHBIX
CKAQ4YKOB JaBJICHHUA.

59.1  Hcmoynuku euopasiuyeckux yoapos

Ecnu pacxos sKUAKOCTH B TPyOOIIPOBOIE BHE3AITHO MEHACTCS, IIPOUCXOIUT CHIIbHOE U3MCHE-
HHUC JaBJICHUS. DTO KPAaTKOBPEMEHHOE SIBJICHHE, M3BECTHOE KaK TI'MIPABIUYECKUN yaap, OOBIYHO
POUCXOJUT TPH BKIFOYCHHH WM BBIKJIIOUCHHU CITY)KEOHOT0 000py10BaHuUs (HACOCHI, 33IBHIKKH).
BouHbl nepemnaioB (CKauyKOB U CIaI0B) AABJICHHUS PACIPOCTPAHSIOTCS MO TPYOOIIPOBO/Y.

['uapaBIuuecKuii yaap MOXET MPOM30MTH C OJWHAKOBOW BEPOSITHOCTBIO, KAK B IPaBHUTAIIM-
OHHOM TPYOONPOBO/IC, TAK M B HAIIOPHOM CYIIECTBYIOT YETHIPE OCHOBHBIX MPUYMHBI BOSHUKHOBE-
HUSI THPABINYECKOTO yaapa:

- OCTaHOBKA U 3aITyCK Hacoca;

- 3aKPBITHE 3aIBUKKH, TIOKAPHBIX U POMBIBOYHBIX THAPAHTOB U T.]I.;

- HaJIM4Yue BO3/lyXa B TPyOOIIPOBOJIE;

- HeMPaBWIbHOE (HYHKIIHOHMUPOBAHKE 3AIIUTHOTO 000PYIOBAHUS.

5.9.2  Ilocneocmsus

YHoMsHyThIe CKauKH JIaBJIE€HUS MOTYT pa3opBaTh HEKOTOpbIE TPYObl B KPUTHUECKUX CUTYa-
IUSIX, KOTJIa 3a1achl IPOYHOCTH BbIOpaHbl HempaBUiIbHO. Criabl AaBICHHUS MOTYT CO3/aTh «KapMa-
HBI» KaBUTAllUU, BpEIHbIE IS TPYO, 3aIBUKEK, U T.1.

Heo6xoanmo otmMetuTs, uto Tpyos! BUILLIT 001anatoT 00abIIMM 3a11acOM MIPOYHOCTH:

- CKa4yKku JaBieHus: TpyObl gocturaioT 20 %-Hoe MOBBIIMIEHHE MaKCUMAJIbHO JIOIYCTUMOTO
JIaBJICHUS IIPU KPATKOBPEMEHHBIX CKauKaX JaBJICHHUS;

- Clajbl JABJICHUS: COEIMHEHHE TapaHTUPYeT I'epMETHUYHOCTb, JaK€ B Cllydae 4aCTUYHOIO
BaKkyyMma B TpyOOIIpOBOJIE.

B cnydae ecnu, npenmnosaraeMble HU3MEHEHMSI AABJICHUS CIUIIKOM BEJIHUKH, TPyOOIPOBOJI MO-
eT OBbITh OCHAIIECH 3allUTHBIM YCTPOMCTBOM MPOTUB THAPABINYECKOTO yapa: KOMIEHCAIIMOHHBIH
BOJISTHOM CTOJI0, YpaBHUTEIBHBIN pe3epByap u T.1. (cM. puc. 5.7).

Kpusas
MUHUManNLHOrO AaBneHus

Pucynok 5.7 TpyOonpoBoa ¢ ypaBHUTEIBHBIM PE3EPBYapOM.

[Ipoduns TpyOompoBoaa SBISETCA ONPENESAIOMUM (aKTOPOM B BBIOOpPE pa3MepoB pesep-
Byapa. Ha mpakTuke, KprBasi MUHIMAJIBHOTO CIaja AaBJIeHHs (TTOCIIE YCTAHOBKH YCTPOMCTB 3allly-
ThI) HE JIOJDKHA Ta/1aTh O0JIee YeM Ha 5 METPOB HIDKE ACUCTBUTEIHLHOTO MPOoduist TpyoompoBoa.
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5.10 OceBoe ruapaBaHYecKoe JaBJIeHHE

Cuiibl OCEBOTO THAPABIMYECKOrO JABJICHHUS BO3ZHHKAIOT B MECTaX M3MEHEHHUS HalpaBJICHHUS,
YMEHbILIEHUs huaMeTpa (TOBOPOTHI, TPOMHHUKY, MEPEXO/Ibl) U HAa KOHIIE HAIIOPHOTO TPYOOIIPOBOAA.
3HaueHUE ITUX CHJI MOXKET OBITh JIOCTATOYHO BBICOKHM, W OHH JIOJDKHBI OBITH CKOMITEHCHPOBAHBI
YCUJICHHBIMH (HEPa3beMHBIMHU) COSAMHEHHUSMH, UK YKPEIUTEIbHBIMHU OJIOKaMu (yIopammu).

Cuitbl oceBoro aasicHus (cM. puc. 5.8) BO3HHKAIOT B Ha-
MOPHBIX MAaruCTPAJISX:

= - BO BCEX MECTaX M3MEHEHHUs HalpaBileHUs (II0BOPOTHI,
TPONHUKH);

- BO BCEX MECTaxX U3MEHEHHUs AuamMeTpa (Iepexosl);

‘ - Ha KOXKJI0M KOHIE (MIyXue (DIaHIbI).

OTH JIOKAJIM30BaHHbIE JJaBJICHUS JIOJKHbI ObITh HEUTpAJIH-
30BaHbl, B LIEJISIX MPETOTBPAIICHUS PACCTHIKOBKH COEJU-
HEHUM:

- 1100 TPY MOMOIIH YCUJICHHBIX (3aMKOBBIX THIIA «RJ»)
a COCIUHEHHI;

- 1100 IMyTeM CTPOUTENILCTBA OETOHHBIX YKPEIUTEIbHBIX
OJIOKOB.

Cuitel MOTYT OBITH PACCYUTAHBI IO 00IIEH PopmyIie:
F=KxP xS,

rae F — cuna oceBoro nasnenus (H);

P — MakcumanpHOE BHYTpEHHEE JaBlIeHUE (UCTIBITATENb-
HOE JIaBJIeHHE TpyoOorpoBoaa), [1a;

S — ceuenue (BHyTpeHHee /Ui (IaHLEBbIX CONHEHHH,
BHEIIHEE JUIs JIIOOBIX APYTUX THUIIOB), M;

K — ko3¢ ¢unmenT, KoTopblit 3aBUCUT OT GOPMBI U pa3me-
6 POB paccMaTpUBaEMbBIX KOMIIOHEHTOB TPYOOIIPOBOIA.

I'nmyxue ¢manisl, Tporinuku: K =1
ITepexoanl Ha MeHbIMi quameTp: K=1-S"/S (S’ —
MEHBIIIEE CeUEHNUE)
[ToBopoTsi ¢ yriiom 0: K =2 sin (6/2)
—B‘ K =1, 414 nns noBopotos 90°;
K =0, 765 nns moBopoToB 45°;
K =0, 390 nns moBopoToB 22,5°;
K =0, 196 nns moBopotoB 11,25°.

S
)

e e —— e —

r

Pucynox 5.8 [IpumMepsl 0ceBOTO TaBiICHUS.




- 000 «JITK «CB0OOOIHBII COKOIDY
G/ ctp. 91 u3 140

Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

B numxenpuBeneHHoi Tabmauie 5.7 JaHbl 3HAYEHUS CHJI OCEBOTO JABJICHUS IJII BHYTPEHHETO
nasienus B 1 6ap. (s npyrux maBineHuil HEOOXOIMMO YMHOKHUTh 3HAUCHUE JaBJICHUS B Oapax Ha
UCIBITaTENIbHOE JaBlIeHUE TPYOONpoOBOIa).

Taomuua 5.7 CHiIbl OCEBOr0 TaBJICHUSL.
JlaBrierue F B naH mos 1 Oapa
DN TpoitHuKHn [ToBOpOTEI [ToBOpOTHI [ToBOpOTHI [ToBOpOTHI
U TJIyXHue 90° 45° 22,5° 11,25°
uaHubl (90°)” (45°,30°)" (15°)" (10°)”

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 VYkpenurteabHble 0J10KH

Hcnonp3oBaHne OETOHHBIX YKPEMUTENbHBIX OJIOKOB SIBISIETCS HauboJee pacipoCTpaHEeHHBIM
METOJIOM KOMITCHCAITUU OCEBBIX THIPABIMYECKUX JIABJICHUH B paCTPYOHBIX TPYOOIPOBOIAX.

IpuHIMnO

MoryTt OBITh pa3pabOTaHBl pPa3IMYHBIC THIBI YKPEIMUTEIBHBIX OJOKOB, B 3aBHCHMOCTH OT
KOH(UTYpaluu TPyOOIPOBOJa, TUTIA M TBEPAOCTH TPYHTA, HATUYMS TMOO OTCYTCTBUS MOIA3EMHBIX
BOJI.

Bbriok koMneHcHpyeT CHIThl THPABINYECKOTO OCEBOTO IaBIICHUSI:

- 1100 3a CYET CHIIBI TPEHUS MKy OJIOKOM M TPYHTOM;

- 100 3a cYeT yrnopa B MOUBY.

Ha mpakTuke, yKpenuTeabHbIe OJOKH pa3padaThIBAIOTCS TaKHM O0pa3oM, YTOOBI MCIIOIB30-
BaTh KaK CHJIY TPEHHUS, TaK M CHIIbI PEaKIMH CO CTOPOHBI IPYHTA, B KOTOPBIA OH ymHpaeTcs (CM.
puc. 5.9).

B Tom cnyuae, ecnu KOHCTPYKIMSI OS€TOHHBIX YKPEMUTENbHBIX OJOKOB 3aTpyqHEHA H3-3a
CTECHCHHOCTH YCIIOBUH, TUOO M3-3a HU3KOH MPOYHOCTH TPYHTA, UCIIOJIB3YETCS METOJ YKPETIICHHUS
COEMHECHUM.

Pa3smepsl (00mmit ciayyait)

OO0bembl OeToHa, pearaeMbie B Tabnunax 5.8 u 5.9, moacunTanbl ¢ yueToM Kak CHII Tpe-
HUSl C TOYBOM, TaK U MOJACPKKUA CO CTOPOHBI YIOpa M CHPaBEUIMBBI JUIsl OOJBUIMHCTBA THUIIOB
nouB. Ecny BIOCIENCTBUU PSAIOM C YKPEMUTENBHBIM OJIOKOM HEOOXOAMMO pa3pabaThiBaTh TpaH-
1I€10, JKeJNaTeIbHO YMEHBIINTD JaBJICHHUE B CUCTEME Ha BpeMsl paborT.

*1 paH = 1 xre/em? = 10 H
** YkazaHbl yIibsl moBopota Jurst otBogos o 'OCT 5525-88
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F — runpaBnudyeckoe oceBoe JaBJICHUE
P — Bec Oy10ka

W — Bec 1TOUBEI

B — cuta onopsl Ha CTEHKH TPaHIIICH
f — cuna TpeHus o rpyHT

M — MmoMeHT u3ruba

Pucynok 5.9 AKTUBHBIE CHIIBI (OCEBOE JIaBlieHHE — OJIOK).

Jlonyiienus, NpUHATHIE IPU pa3pabOTKe, MPUBEACHBI HIKE.

I'pyHT

@ — yros BHYTPEHHETO TPEHUS TPYHTA,

0 — IIPUEMIIEMOE COITPOTHBIICHHE TPYHTA,

H — rny6una 3anoxenus - 1,20 m;

Y — IJIOTHOCTb.

MexaHuueckue CBOMCTBA:

- Tabimna 5.8: @ = 40°% 6 =~ 1 naH/cm?; y = 2 /M (IPYHT ¢ BBICOKOi MEXaHHYECKOH IPOYHO-
CTBIO).

- tabmuna 5.9: @ = 30% o = 0,6 naH/cm?; Yy=2 /™ (TpyHT C BBICOKOW MEXaHUUYECKOU MpOY-
HOCTBIO).

Her rpyHTOBBIX BOJI.

beron: minotHOCTSH 2,3 /e,

TpyObt
Ot DN100 o DN400

Ucnpitatensroe nasnenue: 10, 16, 25 Gap.
IIpumep

OtBox 22,5°, DN250

UcnwirarensHoe gaBienue — 10 6ap
['my6una 3anoxenust — 1,2 m

I'muuuncteiii rpysr — @ =30° y =2 /™
Tabmuna 5.9 naer:

IxXh=0,7mMmx 0,45 ™M

V=025m

KoHcynbraTiBHOE 3aMeUYaHHe -

Heobxomumo:

- 3IMBaTh OCTOH HAMPSAMYIO B OKPYKAIOITUH TPYHT (MEXy OJJOKOM M TPYHTOM HE JTOJDK-
HO OBITH ITyCTOT'O MPOCTPAHCTBA);
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- HCIIOJIB30BAaTh 6CTOHHYIO CMECH C aHeKBaTHOﬁ IMPOYHOCTBIO.
OctaBbTe COCAUHCHUA NOCTYIIHBIMUA IJIA Ha6JIIO[[eHI/ISI IIpu MMPOBCACHNUU T'HAPABINYCCKOI0
HUCIIbITAHUA.

Tabswuia 5.8
Buyrpennee tperne O = 40°; npounocts 6 ~ 1 gaH/cM?; miotHoCTb ¥ = 2 T/M°; TyOHHA
3asiokeHust H = 1,2 M; HET rpyHTOBBIX BOJ.

OOBEMBI YKpEITUTETBbHBIX OJIOKOB.

[TouyBbI BBICOKOW IPOYHOCTH

OtBopg 11,25° OtBogx 22,5° OtBox 45° Koneno 90°
DN HcnbiTaTenbHoe (10°)* (15°)* (45°, 30°)* (90°)*
JaBJIIECHHE Ixh/V IXh/V Ixh/V IXh/V
Mx M/ M MxM/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
CBplmie
400 ITo BceM Bompocam 00OpaIaThCs K 3aBO1y H3TOTOBUTEIIO

* B ckoOkax ykaszaHbl yIJbl moBopoTa Juist otBogoB o 'OCT 5525-88
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Tabswmia 5.9
Buyrpennee tperne O = 30°%; npounocts 6 = 0,6 maH/cm?; miotHOCTS v = 2 T/M°; r1yGuHA
3asiokeHust H = 1,2 M; HET rpyHTOBBIX BOJ.

OOBEMBI YKPETTUTETBHBIX 0JIOKOB.

ITouBbI BBICOKOI TPOYHOCTH
OtBogx 11,25° OtBoOn 22,5° OTtBop 45° Koieno 90°
DN HUcneitatensHoe (10°)* (15°)* (45°, 30°)* (90°)*
JaBJICHUE Ixh/V Ixh/V Ixh/V Ixh/V
MxM/ M Mx M/ M Mx M/ M Mxwm/ 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
Cablre
400 ITo Bcem Bompocam o0pamaThCs K 3aBOAY M3TOTOBUTEITIO
5.12 YcuiaeHnue CTLIKOBBIX COeHHEHMI

Hcnonk3oBaHue 3aMKOBBIX coequHeHnid «RJ» u  «RJIS» sBnsercs anpTepHATUBON IIEMEHT-
HBIM YKPETUTEIbHBIM 0JI0KaM B 00proOe ¢ 3 pexTomM rupaBIndeckoro oceBoro napieHus. Camo-
(duKcalys UCIOJIb3YeTCsl, B OCHOBHOM, B MECTaX CTECHEHHOTO MPOCTPaHCTBa (TOPOJ) WK B TPYH-
Tax CO CJIA0BIM CIIEIIEHUEM.

* B ckoOKkax yka3zaHbl yriiel oBopoTa st orBosoB o 'OCT 5525-88.
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[TpuHumn
OTOT METOA COCTOUT B (pUKCANU (YKPETIIICHHH)

FHacTOK TPacchl o
¢ pacTpylHo- HCO6XOI[I/IMOFO KOJIM4YeCTBAa COCJUMHECHNU C KaX-
CTOTIOPHE TV v
co MRJ A0U CTOPOHBI OTBOAA B LIGJ}SIX HUCITIOJIB30BaHUA
CHJI TPCHHUA MEXKOY Tp}I6OI/I U IT'PYHTOM JI1 KOM-
NEHCAalIuU CUJI TUAPABINYCCKOTO OCCBOI'O AaB-

"{ Y JICHUA
’{‘\ FuacToK Tpacckl /\(\

¢ pacTpyiHEIM \
€ OEIFHEICHEE M
TYTON
JnuHa yyacTka, MoAJieKallero yKperieHuto,
Y'm“'mﬁma““ 3aBHMCHT OT KOd()puIrenTa 6€30MacHOCTH, KOTO-
€ pacTpybHD- TMarpy6Gok pacTpyi o
bIil 3aBUCHT OT:
CTOTIOPHE IM qlmm IbP |y
coemprHermem R.J - KayecTBa yKJIaJKH;
- KQuecTBa U CTENEHU yTPaMOOBKH 3aCHIITOUYHOTO
) ) MaTepuaa;
Y‘HETDK P manenasn - BEJTMYMHBI HEOIIPEICTICHHOCTH B (PU3NYECKUX
TpaccebIC Jaraylrka
pacTpySHbI XapaKkTEPHUCTUKAX 3aChIITOYHOTO MAaTepHaIa.
COBTETHEHEEM Jl1st mpakTU4ecKoro NpUMEeHEeHUs, TPockOa mpo-
TYTON KOHCYJIbTUPOBATLCSA C HAMHU.

ITpakTHYeckoe NpUMEHEHUE

I'pyHT ¢ yMepEeHHON MEXAHNYECKON MPOYHOCTHIO:

- TPYHT: TPaBHii / WINCTBIN WU TIIMHUCTBIH MECOK;

- yroJi BHyTpeHHero tpenus — @ = 30°;

- MPOYHOCTH G = 0,6 z[aH/CMZ;

- IJIOTHOCTD Y = 2 /™M

- TpyOa BBIlIEe YPOBHS IPYHTOBBIX BOJ;

- HET NOJUATUIIEHOBOIO PYKaBa,

- koa(ppunmenT 6e3omacHoctH - 1,2.

JlnuHa yyacTka (B MeTpax), mojiexaniero Gukcaiiu (yCUICHUIO) ¢ KaXI0i CTOPOHBI TOBO-
poTa, U ucnbITareabHoro nasienus 10 6ap, npuseaena B tadmuie 5.10.

Tabnuma 5.10 Jlnmuna yaactka (L) moasiexkaiero yCHiIeHuro.
DN Koneno 90° OtBon 45° OtBon 22,5° OtBon 11,25° ['myxue
(90°)* (45°, 30°)* 15°)* (210°)* (naHLbI
Tybuna Im 1,5M 2M I m 1,5Mm 2M IMm [I,S5M | 2™ Im |1,5mM| 2™ I m 1,5Mm A
3AJIOKCHU S

80 45 131123 |28 19 15|16 |11 ]08[08]06 05|57 |39 30

100 54 1 37 (128 1341231819 (13]10]10(07|05]69 |47 ] 36

125 66 | 45|34 |41 (28|21 |23|16[12]12|08 /06| 84 |57 | 44

150 77153140 |48 | 33|25 |27 (181414 ]10]0,7| 98 | 6,7 | 51

200 99 | 68 |52 |61 |42 |32 |34|24|18[18|13]|10|126]| 8,7 | 6,6

250 12083 | 64 | 75 |52 |40 | 42 29|22 |22]15|12 153|106 81

300 141198 | 75 | 87 | 61 | 47 | 49 |34 126[26|18|14|179]125| 96

350 16011286 | 99|70 | 54 |56 139302921 ]16]203]143]110

400 1791126 97 |111)| 78 | 60 | 62 |44 34|33|23]18|228]|160]124

500 2151153 1119|134 |95 | 74 | 75 531411402822 |274|195]|151

600 2501179140155 /111 | 87 | 87 | 6214914633 ]26[318]228]|178

* B ckoOKkax yka3zaHbl yriiel oBopoTa st orBosoB o 'OCT 5525-88.
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700 28212041160 (17512799 | 98 |71 |56 |52[38]29 358259203

800 31,2228 |179(194 /141 |111/109 |79 |62 |58 |42 |33[398]290]228

900 34,11250/198 /212156123 |119[87 |69 |63 |46 |37 434319252

1000 36,9 2721216229169 |134[128|95 7568|5040 469 |34,7|275

B cnyuae, ecnu naBnenue P Boite 10 G6ap, 3nagenne L B Tabnuie 5.10 HeoOXoauMO CKOp-
PEKTHPOBATH MyTeM YMHOKeHHUs Ha ko3¢ dunment P/10 (rae P BeipakeHo B Oapax).

B cnyuae ucmonp30BaHus MOTHATUIICHOBOTO PYyKaBa JIIMHY YKPETUIIEMOTO y4acTKa He00X0-
JIMMO YMHOXHUTH Ha 1,9.

IIpumep
Boluncnenye 1IuHbl YKPeIisieMoro y4acTKa JAJis:

- orBOma 45 °;

- TpyOorpoBoa u3 Tpy0 kimacca K9, DN 500;

- UCTIBITATEILHOTO AaBjeHUs 25 Oap;

- 0€3 MOJIMATHIICHOBOTO PYKaBa;

- CpEIHEH TIOYBHI;

- TpyOa BBIIIIC YPOBHSI IPYHTOBBIX BOJI;

- r1yOuHa 3anoxeHus 1,5 M.

Jist «cpeHuX» YCIOBUI TIPOKIIAIKH, ONPEACICHHBIX paHee, U3 TaOIHIIbI HAXOIUM:
L=9,5m; P =10 6ap 6e3 noau3THIEHOBOTO pyKaBa

L =23,8 m; P =25 6ap 6e3 noau3TUICHOBOTO PyKaBa

JiMHY ydacTKa MOJJISKAIIETO YKPEIUICHUI0 MOXXHO TaK)Ke PacCuyuTaTh, UCIOIB3YS METO]
ALABAMA.
JnuHa ydactka TpyOOmpoBOja, MOJAJeKallasi YKPEIUICHUIO (aHKEPOBKE), ONpPEACNIeTCs 1O

P;;S(_”__Q)xtgaexc,rﬂe

L=
bopmyne )

L — nmnmHa, moanexanias yKperuieHuIo, M;

P — ucnelTaTensHoe naBieHue Ha o0ObekTe (Pa);

S — momepeYHoe CeueHHE TPYOEI, M°;

© — yron nmoBopoTa TpyoomnpoBoaa, paa (cm. Tabu. 5.11);
Fn — cuna tpenus Ha metp TpyOsI, H/M;

C — ko3¢ dunment 3anaca npoyHoctu (00b19HO 1,2).

Cuna TpeHus TpyObl 0 TPYHT onpezensercs no Gopmyie:

Fn=Kxfx(2We+Wp+Ww), rae

K - ko3¢ unment pacnpeneneHus JaBIE€HUS 3aChIIKH BOKPYT TPYOBbI (3aBUCHT OT CTENEHU
yrpamboBku, K =1,1 - 1,5);

f = 0219(0,8¢) - k03 dunHeHT TpeHus TpyOa/TPYHT;

W)p - Bec MOroHHOro MeTpa nopoxHei Tpyost, H/m;

Ww - Bec moronHoro metpa Bojbl, H/m;

We = y xDxHxoi; - Bec moroHHoro mMetpa 3achinku, H/m;

Y - TUIOTHOCTh TPYHTA, H/m?;

o1 = | (McTbITaHUsA NIPU 3aChITAHHBIX CTHIKAX);

o1 = 2/3 (ucTbITaHUs IPH OTKPBITHIX CTHIKAX);

H - rmyOuna 3anoxxenus TpyObl, M;

D - BHemHuii guameTp TpyOsl, M;

o =1 (Tpyba ¢ nuakoBeIM Witk ZNAI moKpeITHEM + OMTYMHast Kpacka WM Kpacka Ha OCHOBE
CHHTETUYECKON CMOJIBI);

o = 2/3 (TpyOa ¢ MONUATUICHOBBIM WITH TIOJNYPETAHOBBIM IMMOKPBITHEM);

oz = 2/3 (TpyOa ¢ MOJUATUIICHOBBIM PYKaBOM);
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¢ - YyroJl BHyTPEHHETO TPEHHS TPpyOa/TPYHT, 3aBUCSIIHI OT THIIA rpyHTa (cM. Tadi. 5.12).

Tabmuma 5.11 3HaveHus O I pa3IudHbIX YIJI0B OTKJIOHEHHUS TPYyOOIpOBO/Ia.
2 2 2
['myxoii pranery 1,0
OtBox 90° (1,571 pan.) 0,7854
OtBox 45° (0,785 pan.) 0,4880
OtBox 22,5° (0,393 pan.) 0,2734
OtBoxl1,25° (0,196 pan.) 0,1450
Tabmuna 5.12 XapaKkTepUCTUKH TTOYB.
Cyxo¥i/Bra>kHbl} 3aTOIUIEHHBIN
Tum rpynra yron BHyTpeHo_ IInoTHOCTS, /™M Yron BHyTpeHo_ IInoTHOCTS, /M
HEro TPeHUs, HETo TPeHus,
Pazapobiennas 40 20 35 11
cKaja ’ ’
I'paBwii, mecok 35 1,9 30 1,1
[Tecok/rpaBuit 30 2.0 o5 11
Wn/rnuna
Wn/rauna 25 1,9 15 1
Opraanueckuit
NeperHoi 15 1,8 - -
I'muna, mecok

IIpumep
Hcxoaunle m1aHHEBIE:

- Tpy6onposoa DN 600;

- pabouee nasienue 10 6ap;

- HCTIBITaTeNbHOE AaBieHue 15 6ap;
- BBICOTA 3aChINKH 3,5 M;

- TUTI TPYHTA - MECOK.

OnpenenuTts JUIMHY YKPEIUISIEMOIO y4acTKa IIpU MOBOpoTe TpyOorpoBoa Ha 90°.

Koaddumment tpenus tpyoa/rpynt: 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 tpenust: Fn = 1,1 x0,445x (2 x29,2+1,56+3,1) = 30,9 H/m.

JnuHa ykperseMoro y4yacrka:

L 1500000 x 0,317
30,9

Jns yKpernyieHus: yqacTka He0OXOJMMO TIOJIOKHUTH 10 3 TPYOBI ¢ 3aMKOBBIMHU COEAMHCHHUAMH

C KaXJIOH CTOPOHBI OT IIOBOPOTa TPYOOIPOBOAA.

x 0,79 x1,2 =14,6 M, wiu 2,43 TpyOBl, IPUHUMaEM 3 TPYOBI.
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5.13 MH3rub coeanHeHU

PactpyOusie coequnenus (TYTON, TYTON-SIT, RJ, RJS) nomyckarot yrioBoe OTKJIOHEHHE
(v m3rud). [ToMUMO OYEBUIHBIX MPEUMYIIIECTB B MPOIECCE YKIAIKU, a TAKXKE CIIOCOOHOCTH KOM-
NECHCHUPOBATh JIBUKCHHUC I'PYHTA, YIJIOBOC OTKIIOHCHHEC IMO3BOJISACT BBIIIOJJHATH 6OJ'IBH_II/I€ IOBOPOTHI
6e3 momoIiy (PUTHHTOB, a TAK)KE KOPPEKTUPOBATH MapIpyT mpokiaaaku (puc. 5.10, Tabm. 5.13).

Pucynoxk 5.10

Tabmuua 5.13

JlomycTuMblit U3rU0 NMpH YKIIAIKe.

Xapaxktepuctuku coenuaenuss 1Y TON, RJu RJS mns usruoa.

Jonyctumsli
DN H3THG IpH yK- JnuHa TpyOs! L, | Pamuyc usruba Cwmerenue Ad,
M R, m CM
naake A0, rpan.

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

HekoTopbie mOBOPOTHI OOJBIIOTO pagnyca MOTYT OBITH BBIIIOJHEHBI IIPU MOMOIIM U3THOA CO-
equHeHnd. B sToM cimydae TpyObl mpu COSAMHEHWH JIODKHBI OBITH WJ€ATHHO BBIPOBHEHBI KaK B
BEPTHKAIBHON IJIOCKOCTH, TaK U B TOPU3OHTAIBHOU. M3rub B CThIKE MPOU3BOAUTCS MPHU MOTHO-
CTBIO COOPAaHHOM COEMHEHUH.

L
0 L :R=—©
[>',,-— @ Panuyc nzruba: R —AD
2sin——
2
A /’

KomnuecTBo Tpy0, HEOOX0IUMOE /1T U3MEHEHUS

—
0
HanpasieHus: N = —
A
R JlnuHa yyacTKa U3MEHEHUs HaIllPaBICHUS:

AO | C=NxL,

rae Ad — cmenieHne KoHIa Tpyosl, M;

L — nmuHa TpYyOBI, M;

0 — yros u3MeHeHHsI HallpaBJIeHus, °;

AO — u3rub coenuHeHwUs, °;

C — yiMHa yyacTKa U3MCHCHUS HANIPABJICHHUS, M.
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6 Ykiaaaka Tpyo

6.1 IMoazemHas ykjajaka TpyoonpoBoaoB

6.1.1  Mexanuueckue ceoticmea epyHmos

[TouBsI, B 3aBUCUMOCTH OT BHYTPEHHETO CLEIUICHUS, TOAPA3ICISIOTCS Ha CICAYIOINE BUIbIL:

CkaJibl — MTOYBBI C OYCHb CHIIbHBIMU MEXMOJICKYJIIPHBIMH CBSI3SIMH, YTO 3aTPYAHSET IMPO-
1ece pa3paboTKU M YBETMYUBACT PUCK OOBAJIOB.

Poixiible MOYBBI — 00JIAIAIOT ONPEACICHHON BETMUYNHON MEKMOJICKYIISPHBIX CBSI3€H, BEIH-
YHA KOTOPBIX MEHSETCS B 3aBUCUMOCTH OT BO3JIEHCTBHS HEKOTOPHIX (DakTOpOB (Biara, IBHKECHHE
MOOJIM30CTH).

Hexore3uoHHnble MOYBbI — HE MMEIOT CIIOCOOHOCTH K CIEIUICHUIO, OOBAJIMBAIOTCS TOYTH
MOMEHTAJTBHO.

JlJis yIpOIICHHBIX PAac4eTOB MPH ONPEACICHHH MEXaHUYECKUX CBOHCTB IOYB MOJB3YHOTCS
OOMICTIPUHATHIMU 3HAYCHUSIMH, yKa3aHHBIMU B Tabiunax 6.1 u 6.2. Ho 6e3 peanbHBIX 3aMepoB ¢
00BEKTa YKIIAJKU TPYOOIIPOBOJIOB MK Ja0OPATOPHBIX 3aMEPOB HE OOOUTHUCH.

Tabnuma 6.1 XapakTepUCTUKH ITOYB.
Cyxoii/Bnaxabiit 3aTOIICHHBII
Yron Yron
Tumn rpyHTa IInoTHOCTS, IInoTHOCTS,
BHYTPEHHETO 3 BHYTPEHHETO 3
R T/M o T/M
TpEeHHUsI, TpPEeHHUSI,
Paznpobnennas ckana 40 2 35 1,1
I'paBuii, mecok 35 19 30 1,1
[Tecox/rpaBuit 30 5 o5 11
Wn/rnuna
Wn/rauna 25 1,9 15 1
Opranuyeckuii neperuoi 15 1.8 i i
['muna/mecok

Ta6n1/1ua 6.2 CpenHee SHAYCHUC MOAYJIA MACCUBHOT'O COITPOTUBJICHHUA 3aChIITHOTO MAaTCPpUAJIA.

Mopyns naccuBHoro conpotunenus, MIla

He yrpam- Cnabo yr- Cpenne yT1- CuibHO yT-

Tum 3aceITHOrO MaTepuana SOBAHHbIE pamboBaH- pamboBaH- pamboBaH-
HOYBLL HBIC IIOYBHI, HBIC ITIOYBHI, HBIC ITIOYBHI,

MeHee 85% 85 —95% oonee 95%

Meko3epHHCTBIE TOYBHI C )KUIKOCTHBIM
aumMutoM menee 50%

[TouBbl cO cpeaHell — BLICOKOM MIaCTHY-
HOCTBIO

TpebyeTcst mpoBeieHNE CTICITUATBHBIX 3aMEPOB

MeJik03epHHUCTBIE TIOYBHI C KHUJIKOCTHBIM
muMuToM MeHee 50%

[TouBHI cO cpeaHel MIACTUYHOCTHIO — He 0,4 1,4 3 7
IJIACTHYHBIE

C meHee 25% KpyImHO3EPHUCTBIX YACTHI]

MeJik03epHHCTBIE TIOYBHI C KUJIKOCTHBIM
muMuToM MeHee 50%

[TouBHI €O cpeAHell MIACTUYHOCTHIO — HE 0,7 3 7 14
MJIACTHYHBIE

C 0os1ee 25% KpYNMHO3EPHUCTHIX YACTHUI]
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KpynHo3epHHCTBIE IOYBHI C HATMYHEM
MEJIKUX YacTHI], POLEHTHOE COJEP>KaHNE 0,7 3 7 14
KOTOPBIX 00JibIe 12%

KpynHo3epHHCTBIE T0YBBI C MAJIBIM CO-
JiepKaHueM HITH BOoOIIIe 6€3 MEIKUX Jac-

1,4 7 14 20
THII, TIPOLICHTHOE COJIEPKAHUE KOTOPBIX
He npeBbimaet 12%
Pa3npobiennas ckana 7 20 20 20

6.1.2 3emnsanvie pabomol

[Tepen nmpoBeaeHneM paboOT HEOOXOMMO MPOAHAIU3UPOBATE YCIOBUS OKpYXKaroIlel cpesbl, a
TaKXe MOJyYUTh COTJIACHUE COOTBETCTBYIOIINX KOMMYHAIBHBIX MPEIIPUSTHA.

B cooTBeTcTBUM ¢ IPOEKTOM OIpeaeseTcst MaplpyT U Ipoduiib TpyoornpoBoaa.

3emistHbIe PaOOTHI MO MJIAHUPOBKE TPACCHI, pa3paboTKe, 3achIKe M MPUEMKE TpaHIIEH Mpu
CTPOUTENBCTBE TPYOOIPOBOJIOB CIENYyeT INPOU3BOJIUTH B COOTBETCTBUU C TPEOOBAaHUSAMM JEHCT-
BYIOIIMX HOPMATHBHBIX JIOKYMEHTOB.

ITepen pa3paboTKOI TpaHIIeH CleAyeT IPOU3BECTH Pa30MBKY €€ OCH.

Packornka 0ObIYHO ITPOM3BOAUTCS C MOMOILBIO IKCKABaTOpa C yUE€TOM THUIIA IPYHTa, 1UaMeT-
pa Oynyuero TpyOonpoBoaa U IIIyOUHBI 3aJI0)KeHUs. JJOpOKHOE MOKPHITHE MOJHUMAETCS IyTeM
€ro pa3pe3aHusi 10 KpasiM TpaHILEH.

[Tpu pa3paboTke TpaHIIeu CileyeT YAEIUTh BHUMaHHUE CTaOMIIM3allui €€ CTEHOK, 100 yK-
PEIUIEHHIO UX TpaMOOBKOM, pa3MeIleHUI0 BHIOMPAEMOro IrpyHTa TakK, YTOObI OCTaBUTh HE MEHEe
0,4 M paccTosiHME MEXly TPYOOIIPOBOJIOM U CTEHKOW TPAHIIEH, OUUCTKE KPAaeB TPAHIIEH OT KOMb-
€B JJIs IPeIOTBpalleHHs UX oOBaJa.

['my6una 3anoxxeHust TpyOONpoBoAa JOHKHA 00eCeUnTh 3alUTy OT 3amep3anus. Hopmais-
HOM ITyOMHOM 3aJ105Ke€HUsI OOBIYHO CUMTAeTCs INIyOrHa, 00€CIeunBarolas pacCTOSIHUE OT BEpXHEH
TOYKU IPOQuIIs TpyOB! 10 MOBEPXHOCTH B 1 M.

Jlns 3a1uThl OT 06BaAJIOB Kpasi TPAHIIEH MO0 CKaIIMBAOTCS, TNOO0 YKPEIISIOTCS.

HauOonee pacrpocTpaHeHHbIE CIOCOOBI YKPEIUIEHUS: YCTaHOBKA JE€PEBSHHBIX MaHenel (0T-
JIeNTbHBIX WM COOPHBIX), PS/IOB IEPEBSIHHBIX FITH METATHUECKUX IIITYHTOB.

[Tpu 5TOM MaHenu JOJKHBI BBLAEP)KATh AAaBJIEHHE TPYHTA, KOTOPOE MOYKHO PacCUUTATh IO

dbopmyre:
q= O,75xnyxtgz(%- %), rae

Y — IIIOTHOCTB TPYHTA, KI/M°;

¢ - yroJl BHYyTPEHHETO TPEHUs MOUBI, paj.;

g — Harpyska, Kr/m;

H — rnyOuna, M.

[Tpu BBIOOpE 3alUTHI OT 0OBAJIOB METOJIOM CKOCa KpaeB, Kpasi TOJDKHBI CKAallIMBAaThCs Ha
yroJI, ONpeessieMblii BHYTPSHHUM TpeHUEeM TpyHTa (cM. puc.6.1).

(P_ OTKOCa

Pucynok 6.1 VYron otkoca.
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JIHO TpaHILEH JOJKHO OBITh BEIPOBHEHO M yJAJICHBI BCE BBICTYIIBI.

[Tpu HanmuuuK BoJbl pa3pabOTKy TPaHILEH CIEAyeT MPOU3BOANUTh, HAUMHAS OT O0JIee HU3KHX
Y4acTKOB K 00JIee BBICOKHM.

Ecan TpaHIICA MPOXOJUT YCPE3 YUACTKU, HAXOAAMMUCCA HUKC YPOBHA I'PYHTOBBLIX BOH, TO
BOJly HEOOXOIUMO yIalUTh W3 TPAHIIEH IYTEM €€ BBIKAYMBAHUS, JIMOO HANPSAMYIO U3 TPaHIIEH,
1100 U3 OTCTOMHUKA, CO3/]aBAEMOTO PSIIOM.

Ecnu u3Ha4anbHBINA TPYHT MEIKO pa3apoOIICH U SIBISETCS OTHOCUTEILHO TOMOTE€HHBIM, TPY-
OBI MOT'YT YKJIaAbIBATbCA HAa JHO TPAHIICH. Ecan AHO TpaHIICHU HCIIPUT'OJAHO IJId HECIIOCPCACTBCH-
HOHU YKJIaAKH TPyO, TO HE0OOXOIMMO HACHIIaTh OCHOBAHUE W3 MEJKOTO TPaBUs MM IEeCKa TOJIIHU-
HOl He MeHee 10 cm.

[pusMKH 111 MOHT@)Ka U 3aJeJIKU CTBIKOBBIX COeAMHEHUH TpyO auamerpom a0 300 MM cie-
JyeT OTpbIBaTh Mepel YKIaJKoN Kaxaod TpyObl Ha MecTo. PaccrosiHue mMexay NpusMKaMH ycTa-
HaBJIMBAETCS B 3aBUCHMOCTH OT JUIMHBI yKJaJasiBaeMbIX TpyO. [Ipusmku s 1pyd auamerpom 6o-
nee 300 MM JorycKaeTcst OTpbIBaTh 3a 1-2 AHS 10 YKJIaIKd TpyO B TpaHIICIO, C y4eTOM (aKTHde-
CKOH JUTMHBI TPYO M PAaCCTOSIHUSI MEXK/y CTHIKaMHU.

['pyHT, BBIHYTBINM W3 TpaHIIEH, CIEIyeT YKJIaJbIBaTh B OTBaJl C OJHON (JI€BOH 1O Hampasie-
HUIO paboT) CTOPOHBI TPaHIIEH Ha paccTosiHue He Onmke 0,5 M OT Kpasi, OCTaBIISIsL APYTYIO0 CTOPOHY
CBOOOHOM /7151 IEPEIBUKEHMSI U [TPOU3BOJICTBA IIPOUUX padOT.

Jlns mpeioTBpalieHus pa3pyIieHsi BHYTPEHHETO IIEMEHTHO-TIECYaHOTO TTOKPBITUS U 00pa3o-
BaHUA BMATHUH Ha pr6ax, HX 3aXBaT IIpH OIMYCKaHHWHW B TPAHIICHO H€O6XOIII/IMO OCYHICCTBJIATH IIPU-
CIIOCOOJICHUSIMH, 00E€CIICUYNBAIOLIMMU COXPAHHOCTh TPYO B MECTaxX 3axBaTa M HMCKIIOYAIOUIMMHU HX
yIapsl Ipyr O Ipyra ¥ O TBEpAbIC IPEIMETHI.

VYIUIOTHEHUE TPU CTHIKOBKE TPYO OCYIIECTBIISETCS ¢ HOMOIIBIO YIFIOTHUTEIHHOIO PE3MHOBO-
'O KOJIbI[A 32 CYET PAJHALHOTO CKATHS €r0 B KOJBIIEBOM T1a3e pacTpyoa.

6.1.3  Moumasic mpybonposooos c coeounenuem TYTON, RJ, RIS. Monrtax tpy6 npous-
BOJIUTCS B CIIeaytoMeM mopsiake (puc. 6.5, puc. 6.6).

Hapy>xHast TOBEpXHOCTh I1aJKOT0 KOHIA TPYOBl OUHUIAETCS OT MMOCTOPOHHUX MPEIMETOB U 3a-
IPSA3HEHUH ¢ TIOMOIIIBIO IETKH U mmarens (puc. 6.2).

e AMMAAALALLL

i

- N

HIeTKa LITIAaTENh CKPeOOK LIYIT

Pucynox 6.2 KomruiekT nist MoHTaXka TpyoO.

st ompeneneHust TpaHWI] MOHTaXKa TJIaJKOTO KOHIIAa TpyOBl B pacTpyO, Ha TpyOBl TOM CO-
enunene TYTON HaHocuTCs crienanbHas MeTka (puc. 6.3) mo pa3mepaM, yKa3aHHBIM B TaOJHIe
6.3. Ha Tpy0s1 mox coequnenne RJ u RJS cnenumanpHas MmeTka He HAHOCHTCHI.
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I'naokuii koney mpyool Memka
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Pucynox 6.3 Mertka.
Tabmuna 6.3 OCHOBHBIE pa3MEpBHI.

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

1000 170 183 30 100 10

HapyxHyto mOBEpXHOCTb IJIaJKOT0 KOHIIA TPYOB! (0cOOEHHO (acKy) A0 crenuaTbHOW METKU
MOKPBIBAIOT CMA3KOM, OCTaBISIEMON NpeAnpusTHEM-U3roToBUTeNeM Tpyd. CMas3ka mocTapiseTcs B
JIOCTaTOYHOM 00BEME, U B CIydae HEOOXOAUMOCTH MOXKET OBbITh JIOMOJHUTEIBHO 3aKa3aHa B JIIOOOM
KOJIMYECTBE.

BHyTpeHHss1 TOBepXHOCTh pacTpyba TpyObl (0COOEHHO Ma3 Al YIJIOTHUTENBHOTO KOJIbIIA)
OYMIIAETCSI OT TIOCTOPOHHUX TPEJIMETOB M 3arPSI3HEHUIA C TOMOIIBIO METKU U CKpeOka (puc. 6.2).

B xomnb1ieBoii ma3 pactpy0a BKJIAIBIBAIOT YIUIOTHUTEIBEHOE KOJIBIO C MPOBEPKOM MPaBUILHO-
CTH pa3MelieHus ero rpebus (puc. 6.4).
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Pucynox 6.4 Cxema yKJIaJKy yIJIOTHUTEIBHOIO KOJIbLIA.

BHyTpeHHSIsI TOBEPXHOCTh YIUIOTHUTEIBHOTO KOJbIIA OKPBIBaETCs cMa3koi. Cremyer uzbe-
raTb CTEKaHMs CMa3KU M0/ HApYKHYIO MOBEPXHOCTh YIIJIOTHUTEIBHOIO KOJIbLIA.

MonTtupyemas TpyOa MoJaeTcs K paHee YJI0KEHHOU TpyOe, HEHTPUPYETCs M0 KOHYCHOM Io-
BEPXHOCTH YIJIOTHUTEIBHOIO KOJbLA M C MOMOIIBIO MOHTAKHOI'O MPHCIIOCOOICHUS WM JIOMUKA
(mpu masiom auamerpe TpyO) BBOAUTCS B pacTpyd A0 cnenuanbHOM MeTkH. CXeMbl MOHTaXHBIX
npucnocoOaeHni s coeTMHeHNs TpyO MpUBEACHbI Ha pUCYHKE 6.7.

[Ipu cHATUM ycHUITUS MOHTAKHOTO IPUCIIOCOOIEHUS T1aIKUI KOHEl] CMOHTUPOBAHHOM TpyObI
JIOJKEH BOMTH B pacTpyO Ha pacCTOSHUE HE MEHEe BEJIMYMHBI «X» U He Oosiee BEIUYHHBI «Y», yKa-
3aHHBIX B Ta0imie 6.3. PaccrostHre OT TOpIa pacTpyda A0 TOpia pe3sHHOBOTO KOJIBIA JOJKHO OBITh
OJIMHAKOBBIM MO BCeMy MepuMeTpy. [IpaBMIBHOCTD YCTAaHOBKM YIUIOTHUTEIBHOTO PE3UHOBOIO
KOJIbI[Aa B pacTpy0d mpoBepsieTcsl CrenuaibHbIM miynoMm (puc. 6.2). HepaBHOMepHOE paccTOsSHHE
CBU/IETEJILCTBYET O BBITAJKMBAHMM KOJIbLIA U3 Ma3a pacTpyda, U MOHTaX CJIeIyeT MOBTOPUTh, TaK
KaK 3TOT CTBIK IPH THAPOUCTIBITAHUN JACT T€Yb.

[Tpu MoHTaxe TpyO nox coenquHeHue RJ, mocie ux CTHIKOBKUM HEOOXOIUMO:

- BCTaBUTh MPaBbIil CTONOP B BBIEMKY pacTpyOa U MPOJABUHYTH €0 BIPABO /10 YIOPa;

- BCTaBUTb JIEBBII CTONOP B BEIEMKY pacTpy0a U MPOABUHYTH €r0 BIEBO JI0 YIIOPa;

- [IOCJIE €r0 YCTAaHOBKHU BOTHYTH CTOIOPHYIO MTPOBOJIOKY BHYTPh BBIEMKH pacTpyoa.

s oGneryeHust yCTaHOBKM CTONOPOB JOMYCKAETCsl MPOU3BOAUTH UX MOHTaX 0e3 CHATHUSA
YCHUJINS MOHTAXKHOTO NMPUCTIOCOOTIECHUS.

VYoxxeHHBIH TpyOOIIpOBOA ¢ coenuHeHneM RJ MMeeT BO3MOXKHOCTH OCEBOTO Y/UIMHEHUS B
Ka)KJOM CTBIKE 3a CUET TEXHOJIOIMYECKOTO 3a30pa MEX]y HAIJIaBJICHHBbIM BAIUKOM U MPUIMBOM B
pacTpyOHOi1 yacTu TpyOBI.

[Ipu TpebGoBanuM abCOMIOTHO MCKIIOYUTH YIJIMHEHHE HEOOXOIUMO PaCTATHBATH TPYOOIPO-
BOJI IIPY MPOKJIAJIKE 110 YYaCTKaM C IOMOILbIO KaHATHOM TATH.

Coeaqunenne TYTON Coequnnenue RJ

1. Oumncrka rIagKoro KOHI@A 1. OuncTka U cMa3Ka Hapy>KHOW MOBEPXHOCTH IJIaJ-
KOT'0 KOHITa TPYOBI
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2.Hanecenue crnennuajbHOl METKH Ha TJIAAKOM KOHIIE | 2.QyucTKa pactpy6a
TpyOBI

3. Cma3ka HapyKHOI MOBEPXHOCTH TIaIKOTO KOHIIA
TpyOBI

4. Ounctka pactpyba 4. Cma3ka BHyTpEHHEH MOBEPXHOCTH YIIJIOTHUTEIh-
HOTO KOJbIIa

5. YcraHOBKa yIUTOTHATENBHOTO KOJIBIA B PACTPYO 5. CTpIkOBKa TPYyO M yCTaHOBKA MPABOro CTONOPA

6. Cmaska BHyTPEHHEH [IOBEPXHOCTH YIUIOTHHTENIb- | 6, Y cTaHOBKA JIEBOTO CTONOPA ¢ (hUKcanueii cTo-
HOTr'o KOJIbIa MIOPHOM ITPOBOJIOKU
7. CTBIKOBKA TPyO 7. CMOHTHPOBaHHOE COCAMHCHIC

Pucynok 6.5 MomnTax Tpy0 ¢ coenunerneMm TYTON u RJ.
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Dl

1. OuncTka W cMa3Ka riaJIkoro KOHIla TPpyObl 2. Ouncrka pactpyba

3. YcTaHOBKa yIUIOT- 4. Cma3ka BHyTpeHHEH 5. CtpikoBka TpyO U | 6. DuKcanys CTONOPOB Me-
HUTENBHOTO KOJIbIIA B MTOBEPXHOCTH YIUIOTHH- YCTaHOBKA CTOIIOPOB | TaJLIMYECKOM JICHTOH
pactpy0 TEJILHOT'O KOJIbIIA

Pucynok 6.6  MonTtax Tpy6 ¢ coequnenuem RJS.

[Tpu monTaxe TpyO c coeauHenuemM RIS (cMm. pucyHok 6.6) mocie CTBIKOBKH HEOOXO0JIUMO
BCTaBHUTH CTOIMOPHBIC DJIEMEHTHI B a3 Ha pacTpyOe W pacrpenesinTh UX PaBHOMEPHO IO BCEH OK-
PYKHOCTH TJIaIKOTO KOHILIA TPYOBI. J{J1s1 HCKITFOUEHUSI CaMONIPOU3BOJIBHOTO MEPEMEIIEHUSI CTOMOP-
HBIX 3JIEMEHTOB B pacTpy0Oe CTAHYTh U 3a(pUKCUPOBATH UX TMOKOM JIEHTOM.

VYnoxeHHbIH TpyOOnpoBoAa ¢ coeauHeHneM RJS nMeeT BO3MOXXKHOCTh OCEBOTO YAJIUHEHUS B
KaXXJIOM CTBIKE 32 CUET TEXHOJIOTUIECKOTO 3a30pa MEXK/Y CTOMOPHBIM KOJIBIIOM M TOPIIOM PacTpyo-
HOMW 4acTH TPYOBI.

[Ipu TpebGoBanuM abCONMIOTHO MCKIIOYUTH YIJIMHCHHE HEOOXOIUMO PaCTATHBATH TPYOOIPO-
BOJI IIPY TPOKJIAJIKE 110 YYaCTKaM C IOMOIIbIO KaHATHOM TATH.

6.1.4  Obopyoosanue ons yknaoku mpyo

A

a) TIpU TTOMOIIIH JIOMa U IEPEBSIHHOTO Opyca
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RUNTKUYATAA IMITAHTA

neris, 2 M
Sttt —

|,- \ ;‘.._-'.‘ \)‘ “.-.‘7,./_‘ o

neras 2 m st ly 100-200, 3 m aust Ly 250-300

B) IpY IOMOIIH [IE€TJIM U TPOCOBOH TATH

r

T') IPU TIOMOIIIN PKCKABATOPA U JICPEBIHHOTO Opyca

U
o)
‘ .
HepeBilHHblﬁ opyc

A

2 3aMKOBbI€ IITAHTH

VAN

A

L
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JT) TIPY TIOMOIIU IBYX 3aMKOBBIX IITAHT (MOHTaXKHO-IEMOHTAKHOE MPUCTIOCOOICHHUE)

Pucynok 6.7  Tumnsl mpucnocoOaeHui 1751 MOHTaXa U AEMOHTaxa Tpyo.

YrnoxeHHbIE TPYOBI, TP HEOOXOIMMOCTH, MOKHO Pa3beIUHUTH. TpyObl BHITATUBAIOT C TIO-
MOIIIbIO PEEYHOTO JOMKpaTa U COCTaBHOM 000WMEI. JIJis pasbenuHEHHS TPYO ¢ coequHeHneM «RJ»,
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«RJIS» HEO0OX0IMMO MPEABAPUTEIHHO YIAIUTH CTOMOpPa (CTOIMOPHBIC 3JIEMEHTHI). B ciydae moBTop-
HOTO COCAMHEHUS TPYO CIIeyeT UCIOIb30BaTh HOBOE YIIOTHUTEIHHOE KOJIBIIO.

[lpu ykopaumBaHuu TPyO Ha CTPOMILIONIAJKE HEOOXOAMMO Ha TJIAJKOM KOHIIE BBITIOJHHUTH
dacky 5x30°.

MoHTaxx TpyOOIpOBOa CIEAYET MPOU3BOAUTH METOJIOM IOCIEIOBATEIHLHOTO HAPAIIMBAHUS
U3 OJMHOYHBIX TPYO HETMOCPEICTBEHHO B MPOCKTHOM IOJIOKCHHH TPYOONpoBOJa (Ha JHE TpaH-
1Ien ).

6.1.5  Boccmanosnenue HaniagneHHo2o 8aiuKa

[Tpu ncnonb30BaHMU U1 MOHTaXka TPyOOIpoBoJa TpyO HEMEpHOH AiIuHbI (MeHee 6 M), uX
IJIaJIKKe KOHIIBI HE0OXO0AMMO TPeABAPUTEIHHO OTpe3aTh 10 TpeOyeMoil JUIMHBI 1 00padoTaTh pyd-
HOM HIIH(OBaIbHON MaMHOM (cM. 1. 7.1).

B cBsi31 ¢ HEOOXOIMMOCTBIO HAIMYHS HAa TIAIKOM KOHIIE TPpYOs! miist coenuHennid RJ u RJS
HaIlJIaBJIEHHOTO BaJIMKa HU)KE IPUBECHBI J1BA CII0CO0A €ro BOCCTaHOBIICHUS:

- HaIUIaBJIEHUE HOBOI'O BaJIMKa,

- UCIOJIb30BaHUE CHEIMATBHOIO MPHUCIIOCOOJCHHUS BMECTO HAIUIABJICHHOI'O BaJMKa — CTSXK-
HBIX KoJterl (cM. puc. 6.10a).

Hna nannaenenus eanuxa Bam nompedyemcs:

- DJIEKTPUYECKHI CBAPOUHBIN ammapar MOCTOSHHOTO TOKA, IAl0Iero kak MUHUMYM 160 A.

- 3JIEKTPUYECKYIO NUIH()OBAIBHYIO MAIIUHKY.

- CBapOYHbIE 3JIEKTPO/Ibl HA )KEJIE30HUKEIEBOU OCHOBE.

- MEJHOE HAlpPaBJISoIIee KOIbIO (cM. puc. 6.8) 11 MO3MIMOHUPOBAHUS [IIBa, KOTOPOE UMe-
€T XapaKTePUCTUKH, yKa3aHHbIC B TabmuIie 6.4.

Ly 9y

Pucynox 6.8 MenHoe HanpaBisomee KoJbllo.

Tabmuua 6.4 OcHOBHBIE pa3Mepbl MEJHOTO KOJIBLIA.
MenHoe HanmpaBJsONIee KOJIbIIO
Konb1io Jlanku nepxarens bontel
DN D e b C g i d dil I Macca,
MM MM MM MM MM MM MM MM MM KT
80 96 S 25 0,630
100 116 S 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 S 35 1,900
350 375 5 35 2,200
400 426 5 35 2,600
500 528 S 35 3,200
500 63l G £0 8 40 12,5 9 8 80/50 2.900
700 734 5 50 5,600
800 837 5 50 6,400
900 940 5 50 7,000
1000 | 1043 5 50 7,800

TexHOJIOTHSI HAHECEHU HAIUIABJICHHOTO BAJIMKA HA TpyOy (cM. puc. 6.9):

- OTMeTHTh MECTO HAHECEHWS HAIUIABJICHHOI'O BaJMKa HA TJIAJAKOM KOHIIC MPH ITOMOIIH
MeHOTO Konbla. Caenarh KOJIbLIEBYIO OTMETKY.

- TmwarenbHO 3aYUCTHTH YYaCTOK JJIsSi HAIUTABKHM BajMKa, IIMPUHOM 25 MM. 3auucTKa HE
JIOJKHA TTOBJIHSITH HA TOJIIHHY TPYOBI.

- YCTaHOBHUTH W 32)KaTh MEJHOE KOJIBLIO HEMOCPEACTBEHHO 33 MECTOM OYJVIIEro HaruiaB-
JICHHOTO BaJIMKa, IIPH 3TOM HEOOXOJMMO OOpaTHUTh BHUMaHWE Ha pa3Mep HAIUIABICHHOTO BAJIMKA,
CBAapHOTO IIIBa U €0 PACIOIOKEHUE Ha TIIaKOM KOHIle TpyOsI (Tabuuisl 2.4, 2.7). IToce Toro, kak
KOJIBIIO OBLIO BBICTABJICHO M 3a)KaTO, HEOOXOIMUMO €ro ciierka 00CcTydaTh MOJIOTKOM ISl TFIOTHOTO
MpUJIeraHus K Tpyoe.

- CpapHOU OB HAHOCHUTCS TI0 MEJTHOMY KOJIBITY C IICJIbIO TTOJTyUEHUS BBICTYIIA, BEPTUKAIb-
HOTO TI0 OTHOUICHHIO K TpyOe. HaruaBneHHBIN BaluK HAHOCUTCS 3a OJUH IMPOXOJ MOKPBITHIMU
atekTpoaamMu J3-4 M.

- Palorats xenareapbHO MEXKAY OTMETKaMu A U B, mpuaepxuBasch 3Toro pabouero ydact-
Ka ITyTeM BpaIlICHUS TPYOBI.

- Ilocne cBapku 3a4MCTUTH HAIUIABIEHHBINM BAIMK OT IIIJIaKa U TIPOU3BECTH BOCCTAHOBIICHUE

BHCIIHCTO 3alIUTHOI'O IIOKPBLITHA.
A=
-

Yertanosxka menHoro

3a4nCTKa NOBAPXHOCTH XOMYTa NO mecrty

1 Tpy6e nop caapky 2
Hanecenne ceapHoro wsa 5
NOKPLITLIMK IANEXTPOAAMYN HA Hanpaeneuwe
rmaskuit koney TpyBu \ «CBapKku

Cuapxy =enarennho
BETONMATE MExY
ormoTkomm A w B
MNpsaepessdnce 3100
paboero yacTea
nyTesm apauieses TRyis

Pucynok 6.9  TexHonorus HAaHECEHUS HATUIABIIEHHOTO BAJIMKA.
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[Ipr HEBO3MOKHOCTH HAIUIABJICHHS BAJIHKa B MOJIEBBIX YCIOBUSX, IPUMEHSIIOT CTSHKHBIC
Kouiblia moj coequrenue RJ (em. puc. 6.10).

Banuk, nammaBnennsiii  Pe3 B moneBbIx
B 3aBOJICKMX YCIIOBHUAX YCIIOBHUSX

7 &

e e
® ® ©

a)

0) CTsDKHOE KOJIBIO Ha IJIaj-
KOM KOHIIE 0€3 BajauKa

He pa3pezannas tTpyOa

Hampapnenue npokiajaku C BAJTIEpM
——.
® ®
E— ::{\,L m—
CTsDKHOE KOJBIIO0
PacTpy6HO-3aMKOBOE a PacTpyGHO-3aMKOBOE

coenuHeHne ¢ BanukoM Ha IIaJIKOM KOH-

COEMHEHUE C BAIIMKOM
e 0e3 BaimKa

Pucynok 6.10 a) CrnenuanbHOe MPUCIIOCOOICHUE — CTSHKHBIC KOJIbIIA, 3aMEHSFOIISE HAlIaB-
JICHHBIH BaMK. 0) YCTaHOBKA CTSXKHOI'O KOJIbIIA TPU MOHTaXe (PaCOHHBIX YacTeH.

OcHOBHBIE pa3Mepbl U Macca CTSHKHOTO KOJIblia yKa3aHbl B Tabnulle 6.5 u Ha pucynke 6.11.

[Tpuémbl yCTaHOBKH CTSKHBIX KOJIEIL:

YcTaHoBKa CTSYKHOTO KOJIbIIA Ha TIa/IKUN KOHell 0e3 HalJIaBJIeHHOr0 BajIuKa

1) ycTaHOBUTbH IO OTAEJILHOCTH JIBE NOJOBUHKH CTSKHOTO KOJIbLIa BHYTPb pacTpyda, coequ-
HUTb UX 0OJTaMU U raiikamu, CUJIbHO He 3aTAruBasi 00JITOBOTO COEIMHEHUS.

2) Ha IJ1aJIKOM KOHIIE OTMETUTH TTTyOMHY, HAa KOTOPYIO Oy/AeT BCTaBIATHCS INIAJKUNA KOHEI] B
pactpy06 (rmy6uHa pactpyda MUHYC 5-7 MM).

3) OYMCTHUTD INIAJKUN KOHEI, 0COOeHHO (acKy, U HAHECTU cMa3Ky. 3aJIBUHYTh IIaJIKUH KO-
Hell BHYTPb pacTpyba /10 yropa, METKY OCTAaHOBUThH Ha YPOBHE TOpLIa pacTpyoa.

4) BBITSIHYTH CTSKHOE KOJIBITO TI0 HAMPABJICHUIO K (POHTAILHON CTOpOHE pacTpyoda 70 yropa
U 3aTSIHYTh OOJITOBOE COoeMHEHuE ¢ ycunueM He MeHee 50 Hwm.

YcTaHOBKA CTSYKHOTO KOJIbIA TP MOHTa)ke ()aCOHHBIX YacTel (cM. puc. 6.100)

[Ipu MOHTaXe CTSKHBIX KOJIEI] HEOOXOIUMO YOeIUTHCS, UTO OHU HE MCIIOJIB3YIOTCS B MECTax
MOBOPOTa MM U3MEHEHHUS HaIlpaBJIeHUs TPyOONpoBOJa ¢ YIJIOBBIMH (PaCOHHBIMHM YacTAMHU (pac-
TpyOHBIE OTBOJIBI U KOJI€HAa). B nanHOM ciyyae oTpe3ku TpyO ¢ AByMs TJIaJIKMMU KOHLIAMH Pa3Bo-
paumBarotcs Ha 180°, TakuM oOpa3om, 4TOOBI KOHEII C HAIJIABIICHHBIM BAJIMKOM YCTaHABIUBAJICS B
pactpy6 ¢aconnoit yactu. [locie moBopoTa ykiaabiBaeTcs He pa3pe3aHHas TpyOa U K Hell mpucoe-
JTUHSIETCS] OCTaBIIAsCS KOPOTKasi TpyOa ¢ pacTpyOom 6e3 HaIuIaBJIEHHOTO BalMKa Ha IJIaJJKOM KOH-
1€ T10J] COEAMHEHNUE CTSHKHBIM KOJIBLIOM.

Mcnonb30BaHue CTSKHBIX KOJIELl 3alpelleHo B TPyOOIPOBOAHBIX cHCTEMax BoJocOpoca, Ha
MOCTOBBIX I€pPEeX0JlaX U KOJUIEKTopax. B aTuX ciaydasx Bce TpyObl JOJKHBI OBITh C HAIJIABICHHBIM
BAJIMKOM Ha I'JIaJIKOM KOHIIE.
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Tabmuma 6.5 OCHOBHBIE pa3MePhl U Macca CTSHKHOTO KOJIbIIA.

Pasmepsl, MM

DN d1 d2 d3 d4 Bl Bz B3 B4 Bs Be B7 H R1

Macca, kr
Bontr TOCT 7798-70
laiika TOCT 5915-70
[aii6a 'OCT 6402-70

100 |1197%3|152101117*%%1 12150 | 24 | 25 | 37 |18 40 68 | 80 | 1,4

150 |171*%3(206*1°|169*%%| 173 | 58 | 26 | 32 | 46 |21 |40 95 | 108 | 2,1

200 [223+%°(260°1°(221+%° 225 | 58 | 26 | 40 | 46 |21 |40 121 | 136 | 2,6

M8*70
M8.5
8,651

ol | o1 | o o1

250 |275%0°(316"1°(|273*%°( 277 | 60 | 28 | 50 | 46 |24 |40 148 | 166 | 3,7

300 |327*%°|370°1°|325"°( 329 | 62 | 30 | 55 | 46 [24|35|10| 175 | 193 | 4,6

B 8 15

i % °“' 1

e | 8. | B, |
Pucynok 6.11 CTsKHOE KOJIBLIO.

6.1.6  Haoesanue nonusmunienogozo pykaea

[TokpeiTHE TPYO MONMMAITUICHOBOH TIJICHKON BBIMTOTHAETCS BO BPEMSI MOHTa)ka TPyOOIIpoOBO/Ia,
HEMOCPECTBEHHO Tepe]l €ro YKJIAIKOW B 3eMIII0, U 3aKJII0YAeTCs B HaJIEBAHUH HA TPYObI MOJIUITH-
JICHOBBIX PYKAaBOB B BHJE IMJIMHIPOB, IMOJOTHAHHBIX M0 TUIOTHOTO TPWJIETAHUS K MOBEPXHOCTH
TpyOompoBoa.

[TonmaTHIIEHOBOE TTOKPHITHE NMPUMEHSETCS B JIOTIOJHEHHE K OCHOBHOMY BHEITHEMY TMOKPHI-
TUIO TPYO (LIMHKOBOE, OMTYMHOE) B psijie CIy4aeB, KOTJa OTMEUaeTcs MOBBILICHHAs KOPPO3ZUHHOCTh
MOYBHI WJIM B HEH MPUCYTCTBYIOT OyKAaroline (HaBeIeHHbIE) TOKH.

Pa3Mepsl MOMMATUIICHOBOTO pyKaBa i TPYO Pa3IMYHBIX JUAMETPOB YKa3aHbl Ha PHCYHKE
6.12 u B Tabnuite 6.6.

[TocnenoBaTrenbHOCTH MPOBEACHUS PaOOT 110 HAHECEHUIO MOIUATUIICHOBOH IJICHKH HA TPYOBI
IIPU MPOKJIAJIKE B TPAHIIESIX, PACIIONIOKEHHBIX BhIIIE YPOBHS TPYHTOBBIX BOJI M3JI0’KEHA B TaOIUIE
6.7.

[lepen yxnankoi TpyO B TpaHILEH, PACIIONIOKEHHBIE HU)KE YPOBHSI TPYHTOBBIX BOJ, TpPYObI
JIOJDKHBI OBITh Y)K€ TOJHOCTBIO M30JMPOBAHBI MOJUAITUICHOBBIM pyKaBoM. IlocienoBarenbHOCTh
MPOBEJCHUS padOT MO0 HAHECEHUIO MOJUATUIICHOBOM TUIEHKH Ha TPYOBbI IIPU MPOKJIAJKE B TPaHIIEsX,
pAacIoIOKEHHBIX HU)KE YPOBHS TPYHTOBBIX BOJI, M3JI0)KeHa B Tabnuie 6.8.
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ITonuaTHnEeHOBBINA pyKaB

~

L
Pucynok 6.12 [TonuaTHEHOBBIN pyKaB Ui TPYO.
Tabnuua 6.6 Pa3mepsl MOJIMATHIIEHOBOIO pyKaBa.
VY ci1oBHBIN NPOXOA L. vy I*, .
TpyObI, MM
80 6600 300
100 6600 300
125 6600 400
150 6600 400
200 6600 600
250 6600 600
300 6600 800
350 6600 850
400 6600 950
500 6600 1150
600 6600 1300
700 6600 1600
800 6600 1800
900 6600 2200
1000 6600 2200
= IUPUHA PYKaBa B TNIOCKOM (CJI0)KEHHOM BIIBOE€) COCTOSTHUU

Tabmuua 6.7 [ToxpeiTHe TPYO MONMATUICHOBOW TUIEHKOM (17151 TpaHILeH,
PacnoI0KEHHBIX BBIIIE YPOBHS IPYHTOBBIX BOJ)
Ne n/mt Pucynok Iopsimok mpoBeneHust paboT

s 1 g

OTpexpTe KyCOK MOJMITHIEHOBOTO pyKaBa IMpUMeEp-
HO Ha 60 cM JuIMHHEe TPYObl. YHajauTe BCE KYCKH
TJIMHBI, TPS3H, OKAJIMHBI U JAPYTUX MaTEPUANIOB, KO-
TOpPBIC MOTJIM CKONUTHCS Ha TOBEPXHOCTU TPYOBI B
TeYeHUEe ee XpaHeHus. HaTsHuTe NOJIMATUICHOBBIN
pykaB Ha TpyOy, HaumHas ¢ riaakoro konma. CoOe-
pUTE PYKaB B «TapMOIIKY» Ha TJIaJIKOM KOHIIE TPYOBI.

| = h—

Ha nue Tpanmen, B MecTe IpeANoIaraéMoro pacro-
JIOKEHHsI PacTpyOa BBHIKAIBIBACTCS YITyOJCHUE IUISt
obecrieueHust ofieBaHusl pykasa. Omyctute TpyOy B
TPaHLICI U CMOHTUPYIUTE €€ C paHee YCTaHOBJICHHOMN
TpyOOH.
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[TomectuTe Tpoc y pacTpyda TpyObl U IPUIIOHAIMHUTE
ee, 4ToOBl 00eClevnTh AOCTATOYHOE MPOCTPAHCTBO
JUIA OZICBaHMsI pyKaBa MEXKIy MOBEPXHOCTHIO TpaH-
urer u TpyOoi. PacTsHute pykaB mo Bcell AnMHE TPY-
651. HeoOxomnMo 00paTuTh BHIMAaHHAE HA TO, YTOOBI
MEXIy TpyOOil U MOTUITHUICHOBBIM PyKaBOM HE OKa-
3aJI0Ch TPS3H WK IPYTUX MOCTOPOHHHUX MPEIMETOB.

Harsaure Ha MecTO coeMHEHHS TPYO MOIMITHIEHO-
BB pYKaB OT MpeAbAYLIEH TpyObl TpyOOnmpoBoaa 1
3aKpemnuTe ero Ha TaJKoi 4acTH MOHTHPYEMOH Tpy-
051. OOpaTnuTe BHIMAaHWE. PyKaB HYXKHO 3aKPENHThH C
MOMOIIBIO CKOTYA, IHYPa, MIIACTUKOBBIX CTSDKEK WIIN
1:000r0 ApYroro Marepuaina, KOTOPbI MOXKET JIerko
Y TUIOTHO 00Jieratsh Tpyoy.

a

HarsHute pykaB MOHTHpYyeMOM TpyObl Ha pacTpyo
npenpayeii TpyOsl TpyOOIIpoBOa U 3aKpENHUTE €To
Mo3au pacTpyoa.

YceTpaHnTe NpoBUCAaHHME pyKaBa IO BCEH AJIMHE TPYy-
Obl. [t 5TOr0 M3NMHUIIHUK TONMATHIICH HEO00XOIUMO
3aBEPHYTH CBEPXY TPYOHI.

3akpenure CKIAAKy MOJMITUICHOBOTO PyKaBa B He-
CKOJIKMX MeCTax Mo JJIMHE TPYObl (IpUMEpPHO uepes
KKIBIA METP).

3anenaiite Bce MOPBIBBL, Pa3pBIBBI U IpyTUe Ae()EKThI
PYKaBa C MOMOILIO JINIIKOM JICHTHI.

o
e wa

OctoposxHo 3aceinbre TpyOy. [na npenorspamenus
MOBPEKICHUS BO BPEMsI 3aChIIIKA 00ecIieubTe J0CTa-
TOYHO CBOOOJHOTO TPOCTPAaHCTBA BHYTPH pyKaBa B
MecTe COeIMHEHMs TpyO OAHOM ¢ apyroil. B rpyHTe,
KOTOPBIM 3achlllaeTcsi TpyOa, HE JAOIKHO OBITH OCT-
PBIX TPEIMETOB, KOTOPHIE MOTYT TOBPEAWTDH TOIH-
STUJICHOBBIN pykaB. M30eraiiTe MoBpexaeHUs pyKaBa
npy TpaMOOBAaHUU TPYHTA.

Tabmuna 6.8

[TokpeITHE TPYO MOMMAITHICHOBOM TIIICHKON
(1S TpaHMIeH, PacTONIOKEHHBIX HUXKE YPOBHS TPYHTOBBIX BOJ).

Ne i/t

Pucynok

[Topsnok mpoBenenHus padoT

OTpexbTe KYCOK MOJU3THICHOBOTO PyKaBa MpH-
MepHo Ha 60 cM JyimHHEee TpyObl. Y panure Bce Kyc-
KU TJIMHBL, TPsI3U, OKAJIMHBI U IPYTUX MaTepHalIOB,
KOTOPBIE MOTJIM CKOITUTHCS HA TOBEPXHOCTH TPYOBI
B TCUCHHE ee XpaHeHus. HaTsHute nonusTusieHo-
BBII pyKaB Ha TpyOy, HaUWHAs C INIaJIKOTO KOHIIA.
CobepuTte pyKaB B «TapMOIIKY» Ha TJTaJKOM KOHIIE
TpYOBI.

e

PacTsauTe pykaB 1o Bcei JTHHE TPYOBI Tak, YTOOBI
¢ 00eux CTOPOH TPyObl OCTABAJICS PyKaB JITUHON
nopsiaka 30 cMm.
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3aBepHHUTE U3IHUIIHIOK MOJU3TUICHOBYIO IJICHKY
CBEpXY TPYOBI (KaK yKa3aHo I1.6, TabyuIe 6.7, HO HEe
OYEHB IIOTHO). PyKaB Kpenurcst monepeyHbIMy Ha-
3 XJIECTaMU JIMMKOH JICHTHI, PACTIONAraloLIMMUCs Ha
paccrosiaun okosio 60 cM oguH OT npyroro. KoHist
pyKaBa OCTaroTcsi CBOOOIHBIMH, Y KOHIIOB TPYOBI

pYyKaB KpEMUTCs KPyTOBBIM HAJI0KEHHUEM JINIIKOM
JICHTHI WM TUTACTUKOBOT'O JKI'yTa.

Omyctute TpyOy B TPaHIIEIO M COENUHUTE €€ C JIPY-
< o ro Tpy0oii. 3aTeM HEOOXOAUMO MTOKPBITH TTOJTUITHU-
JICHOBOH IJICHKOW coeTMHeHHEe TPYO (KakK OMKMCAaHO B
4 e e n.1. 4, 5 Tabnunp! 6.7). HaxnecTs! pykasa 3akper-
JISIFOTCA KPYTOBBIM HaJIO)KEHUEM JIMITKOH JICHTHI T
TUTACTUKOBOTO KTyTa. 3aTeM HE0OXO0IUMO BBITOJI-
HUTH IEHCTBUS, YKa3aHHBIC B T.IL.8, 9 TaOmuier 6.7.

3acvinka mpy6onposo0oos

3aceinka TpyoornpoBooB (cM. puc. 6.13) m0opKHA OCYIIECTBIIATHCS B J[BA MPUEMa — YacTHY-
Hasl 3aChINKa J0 MPEeIBAPUTEILHOTO UCTIBITAHUS M OKOHYATENbHAs 3aChINKa MOCIe MPeIBapUTENb-
HOTO THUJIPABIUYECKOTO MCHBITaHMs. YacTHUHAs 3achllika TPyOOIpOBOia MPOU3BOIAUTCS IJIsl TIpe-
JTOTBpAIIeHUs TIepeMeleHus TpyO 1Mo BO3JeCTBIEM JaBIEHUSI BO BpeMsl MPEABAPUTEIHHOTO TU/I-
PaBINYECKOTO UCTIHITAHHUSA.

YacTtuuHas 3achlllKa TPAHILIEH IPOU3BOAMUTCS B CIAEAYIOIIEM MOPSAKE: MPEABAPUTEIBHO MPO-
BOJIUTCS MOJIOMBKA Ta3yX M YaCTHYHAS 3aChITIKa TPYO IPYHTOM, HE COJIEpIKAIIEero BKIIOYECHUHN pas-
MepoM cBbIlIe Y4 auamerpa TpyO Ha BbicoTy 0,2 M Haj BepxoM TpyObl. Bo Bpems 3acChINKH MPOuU3-
BOJIUTCSI PAaBHOMEPHOE TOCIONHOE YIUIOTHEHHE TPyHTa ¢ 00€MX CTOPOH TPYOBI 0 TPOEKTHOMU
MIOTHOCTHU. [IPUSIMKY ¥ CTHIK TOJKHBI OBITh OTKPBITHI:

Pucynox 6.13 [Tops1oK 3achINKU TPaHIIEH.

OxoHuaTenbHas 3achlllKa TPaHIIEH MPOU3BOIUTCS IOCIE MPEIBAPUTEIHLHOIO HCHBITAHUS
TpybonpoBoja. [IpenBapuTenbHO MPUCHINTAIOTCS MPUSMKUA U CTHIKH C TIIATEIbHBIM YIJIOTHEHHEM
TpyHTA.

Jis oOpaTHOM 3achIKH TPYOONpPOBOJa, KaK MPABUIIO, UCIIOIB3YETCs paHee pa3paboTaHHBIN
TPYHT, OCBOOOKIEHHBIN OT KPYIMHBIX KaMHEW M BaJyHOB. B 30Hax mepeceueHus: ¢ aBTOMOOMIIbHbI-
MU U SKEJIE3HBIMH JOPOraMH WM APYIMMHU 00bEKTaMHU TPAHCHIOPTHOM MH(PACTPYKTYphI, BO H30e-
JKaHUe TPOCAJKH JOPOKHOTO MOJIOTHA MOJT Harpy3KOH TpaHCIOPTa, 1eIecoo0pa3Ho MpeaycMaTpu-
BaTh OOpPATHYIO 3aCHIIKY TPYOOIPOBOJIOB MECKOM C MOCIEAYIOIIUM YIIJIOTHEHHEM.

6.2 Jpyrue Buabl YKJIQAKH TPYOONIPOBOI0B

6.2.1  Ilosepxnocmnas yknaoka mpyo

[ToBepxHOCTHAs yKIIaKa TPYO MpeArnoaaraeT onpeaeacHue:

- CUCTEMBI TIOJIICPIKKH;

- KOMITEHCAIIUHU TeMIIePaTyPHBIX paCIIUPeHUH (yITNHEHMS ),

- YKpPEIUICHUS 3JIEMEHTOB, TIOJIBEPYKEHHBIX BIMSHUIO OCEBOTO THIPABINYECKOTO JIABICHUSI.
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Onopsl

- 0/IHa Ha TPYyOY;

- OIOPBI PACIIONIAralOTCs 3a KaXKIbIM pacTpyoom (cm. puc. 6.14);

- moctenb yao0Ho# Gopmsl (o = 120° — xoporras Mepa MpeI0CTOPOKHOCTH);
- (PUKCUPYIOMIUN XOMYT C PE3HHOBBIM TIOKPBITHEM.

Dukcupyrolmin. g
XOMYT z

PeanHoeasn
Mpoknanka

BeroHHas onopa

Pucynok 6.14  Kpermienue Tpy0ompoBoia K oropam.

TemnepatypHoe pacuupenue (yIMHEHNE).

[TpeumymectBo Tpy® UYILI siBiasiercs TO, 4TO OHU HE TPeOYIOT YCTAHOBKH CHELHATbHBIX
KOMIIEHCAaTOPOB.

@DUKCUPOBAHHBIE TOYKU: KaX/IbIi XOMYT TOJDKEH OBITh JOCTATOYHO 3aTSHYT, YTOOBI ChopMHU-
poBaTh PUKCUPOBAHHYIO TOUKY (MCIOJIB3YHTE XOMYThl COOTBETCTBEHHOM IIMPHUHBI).

Komnencanus pacupenuii (yaJTuHeHNs) IOKa3aHa Ha pUCyHKe 6.15: CThIKOBbIE COEIMHEHUS
MEXJly OITIOpaMH BBICTYHAIOT B POJIM KOMIIEHCATOPOB, NOTJIONIasl YBEIHMUEHUS JUIMHBI TPYOBI (B 10-
MYCTUMBIX IIpeJesnax).

XOMYTh|
(PHKCHPOBAHHBIE TONKM)

CoeanHerus
(KomneHcauus yanuHeHnn)

Pucynok 6.15 Komnencarus pacuimpeHuit.

YkpenneHue
JIr060i1 3eMeHT, MOABEP>KEHHBIN BIMSHUIO OCEBOI'O THPABIMYECKOTO JIaBJICHUs (TIOBOPOTHI,

TPOWHUKH, TIEPEXOIbI), JOHKEH OBITh CTAOMIIM3UPOBAH MPHU MTOMOIIH YKPEMUTEIHLHOTO OJT0KA.
W3MeHeHus HanpaBJIeHUs ¢ TTOBOPOTaMHU OOJIBLIOTO PaJyca MOTYT OBITh OCYILECTBIICHBI IPU
MTOMOIIIA TIPOCTOTO M3ruda COeTMHEHMH (B OMpeeIeHHBIX mpefenax). B atom cnydae ocoboe BHU-
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MaHHE CJIEeIYeT YICIUTh POMEKYTOUHBIM YKPEIUICHUSM UCTIONIB3YEMbIX TPYO, KOMICHCUPYS CHIIBI
TUIPABIMYECKOrO OCEBOTO JABJICHUS B TOUKAX U3rMOa COeTMHEHUH.

PexoMmeHyeTcsl TakkKe BBECTH HEKOTOPBIH KOA(QGUIMEHT 0€30MacHOCTH TPHU ONpPEACICHUN
pa3MepoB onop (MPOMEKYTOUHBIX OMOP M XOMYTOB), B LIEISIX KOMIICHCAIIMH THIPABINYCCKUX CHII,
BO3HHUKAIOIINX M3-3a JIF000ro cMeleHus Tpyo (cM. puc. 6.16).

oF
P
do
dF
Pucynok 6.16 ['unpaBnuyecKue CUIbl, BOSHUKAIOIIKNE MIPH CMELICHUH TPYO.

becmpanwetinas npoxnaoxa mpyo6onpoooos

['opuzonTtansHO HampasieHHoe Oypenue (I'HB) — texHonorus, He TpeOyromias npoKiaabiBa-
HUS TpaHIIeH, n obecreunBaronias albTepHATUBHYIO MIPOKJIAIKY TpyOoonpoBoaoB. OHa UMeeT Ipe-
UMYILECTBA Nepe TPaAULIMOHHBIM METOJIOM OTKPBITOM pa3paboTKH.

I'Hb moxer ocymiecTBIATbCS ¢ HEOONBIIMMHU IOBPEXKIAECHUSMH IOBEPXHOCTH TpPYyHTa, ac-
¢danbTa, T0POKHOIO MOKPBITHUS U T.I., TpEOYET MEHbIIE pabOYero MpoCcTPaHCTBa, OCYIIECTBISETCS
ropaszio ObICTpee, 4eM TpaJULMOHHBIA METO]I MPOKJIAaJAKU TpyoorpoBoioB. Hapsay ¢ onepatuBHo-
CTBIO U DKOHOMUYHOCTBIO TEXHOJIOTUH OeCTpaHIIEHHOM MPOKIAIKU TPYOOIIPOBOOB (B TOM YHCIIE U
I'HB) otnnyaroTcs BBICOKUM Kaue€CTBOM M BO3MOKHOCTBIO BBIIOJIHEHHS paboOT B MecTax, Ie Tpa-
JTUIMOHHBIE METO/bI HE NMpUMeHUMBbl. HemanoBaxHbIM (akTOpOM OCTaETCsl U SKOJIOrHYecKast CTo-
pOHA MPUMEHEHUS MOA00HBIX TEXHOIOTHH.

[Ipoxnanka tpybompoBonoB u3 Tpyo BUIIID ¢ momompio texunonoruu ['Hb moxer mpume-
HATBCS KaK JUIS HOBBIX, TaK U JJISl 3aMEHBI YK€ CYIIECTBYIOIUX TPYOOIPOBOJIOB.

JlanHast TEXHOJIOTHS CTAaHOBUTCS Bce Oojiee U Oosiee paclpoOCTPaHEHHOM U, BO3MOXHO, OJHOMN
U3 CaMbIX OBICTPOPACTYLIMX TEXHOJIOTHI OecTpaHIIeHHONW MPOKIaJKU TPYOOIpPOBOJOB HAa CEro-
JHSIITHUNA TEHbD.

TexHOJIOTHs MPOKIAIKH

I'Hb — texHonorus GecTpaHIIeHON MPOKIaaKu TPyOONpPOBOAOB, MPEACTABISIOMAs COOO0M
CBepJieHHE HEOOJBIIOT0 HAMPaBIISIOLIET0 OTBEPCTHS C MCMHOJIb30BAHUEM TEXHOJIOTUHU CIEKEHUS U
YIPaBJIEHUS CBEPIOM C IOBEPXHOCTH.

CyImHOCTh METO/a COCTOMT B HCIOJB30BaHUU CIIELUATIbHBIX OypOBBIX CTaHKOB (OypoB,
IITAHT), KOTOPbIE OCYHIECTBISAIOT MpeABapUTeNbHOE (MMI0THOE) OypeHue Mo 3apaHee paccuuTaH-
HOW TPAEKTOPUU C MOCIETYIOLUMM PaCIIUPEHNEM CKBaXXHHbI M IPOTACKUBAaHUEM B 00Pa30BaBLIYIO-
Cs1 TIOJIOCTH TPYOOTIPOBO/IOB.

ITpr HeoOXOAMMOCTH M3MEHEHHE HalpaBlIeHUs] OypeHUs! JOCTHraeTcs C MOMOIIbIO ONpese-
JICHHOM KOHCTPYKLIUU OYpOBOM TOJIOBKH.

Hanpasnstomias ckBakuHa pacrosiaraetcsi OT HOBEPXHOCTH 3eMJIH 1oj yriom 8- 20° u, moc-
TUTHYB HEOOXOJIMMOH TITyOMHBI, IEPEXOAUT B TOPH3OHTANILHOE MOJI0KeHHE. OOBIYHO PUMEHSETCS
CBEpJICHUE CKBAXXMH C IOCTENEHHBIM M3rMOAaHHEM WM MOYTH NPSMBIM BbIpaBHHUBAaHHUEM, UTOOBI
CBECTHU K HYJIIO TPEHUE U HE JIONYCKaTh BBIXOJA 32 MPEeIbl JOMYCTUMOTO Mporuba COeANHEHUs U
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JOIYCTUMOIO paguyca KPUBU3HBI TPYObl. DTO YMEHBIIAET BO3MOXKHOCTD «IIOABEIINBAHUS TPYOO-
MIPOBO/JIA MUJIU €0 OBPEK/ICHHUS.

Pucynox 6.17 IlIpoknaaka TpyOompoBoJa METOOM TOPU30HTAIBFHO HAMPAaBIEHHOTO Oype-
HUSL.

I[Mpoknaaka TpyoornpoBoaoB mo texHonoruu ' HB (cMm. puc. 6.17) ocyriecTBisiercss B TpH 3Ta-
1) 6ypeHue MUIOTHOM CKBa)KMHBI HA 3a/IaHHOM MMPOEKTOM TPAEKTOPUH;

2) nocnea0BaTenbHOE PACIIUPEHNE CKBAYKUHBI,
3) npoTsAruBaHue TPyOOIIPOBOA.

Pucynox 6.18 bypeHne nuinoTHON CKBaKHHBI.

Bypenune muinoTHOW ckBakUHBI (CM. puc. 6.18) — 0c000 OTBETCTBEHHBIN 3Tam paboT B Oec-
TpaHIIEWHOM MPOKJIaIKe METOJJOM MOpU30HTaNIbHO HampasiaeHHoro Oypenus (I'HB) ceteil, ot koTo-
pOro BO MHOTOM 3aBHCHUT KOHEUHBIN pe3ynbTar. OHO OCYIIECTBISETCS MPHU IMOMOIMU [TOPOAOPa3py-
IIAIOIIET0 HHCTPYMEHTa — OypOBOM TOJIOBKM CO CKOCOM B Mepe/iHell YacTh U BCTPOSHHBIM Iepe-
JATYMKOM CUTHAJIa MECTOHAXO0K/IeHUsI OYPOBOM T'OJIOBKH.

BypoBas ronoBka coerHeHa, MOCPEACTBOM I10JIOTO KOpIyca, ¢ THOKOI MPUBOIHON MITAHTOM,
YTO TIO3BOJISIET YIPABISATH MPOLECCOM CTPOUTEIHCTBA MUIOTHOM CKBa)KUHBI U OOXOIUTH BBISBJICH-
HbI€ TIPENATCTBUSA B JII0OOM HampaBiIeHUU B Mpefesax eCTeCTBEHHOTO M3ruba MpoTsAruBaeMoin pa-
6oueil HuTH. BypoBas rosoBka UMeeT OTBEpCTUs ISl TIOJa4M CIEHUaIbHOIO OypOBOIO pacTBOpa,
KOTOPBII 3aKauMBaeTCs B CKBAXKHUHY U 00pa3yeT CYCHEeH3HIO ¢ pa3MelbueHHOH 1mopoaoil. byposoii
pacTBOp yMEHbIIIAET TpeHHE Ha OypOBOil TOJIOBKE U LITaHTe, IPEIOXPaHsIeT CKBAXUHY OT 00BaJIOB,
OXJIAXKJAET MOPOJOPA3PYyIIAIOLUINI MHCTPYMEHT, Pa3pyllaeT OPOAY M OTUHUINAET CKBAKUHY OT €€
00JIOMKOB, BBIHOCS MX Ha NOBEPXHOCTb. KOHTPOJIb 32 MECTOM HaXO0KJ€HHUsI OypOBOM I'OJOBKH OCY-
IIECTBIIIETCS C MOMOIIBIO TPHEMHOTO YCTPOHCTBA JIOKaTOpa, KOTOPBIN MPUHUMAET 1 00padaTeiBaeT
CUTHAJIbI BCTPOEHHOI'O B KOPITYC OypOBOI rOJIOBKH NE€pelaTunKa.

Ha monuTope nokaropa oToOpaxkaercsi BUsyalibHasi HH()OPMAIUs O MECTONOJIOXKEHHUH, YKIIO-
He, a3umMyTe OypoBoii ToJoBKH. Taxkxke 3Ta nH(POpMaIUs 0ToOpaXkaeTcs Ha JUCIUIee oreparopa 0y-
POBOM YCTAaHOBKHM. JTU JaHHBIE ABJIAIOTCS ONPEAEIAIOIUMU U1 KOHTPOJIS COOTBETCTBUS TPACKTO-
pHUHU CTPOSIIErocs: TpyOOIPOBOIa MPOCKTHON M MUHUMHU3UPYIOT PUCK H3JioMa pabodeit HutH. [Ipu
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OTKJIOHCHUH OYpPOBOM T'OJIOBKH OT IMPOEKTHON TPACKTOPHH OTEPATOP OCTAHABIMBACT BpalicHUE O Y-
POBBIX IITaHT U YCTAHABIUBAET CKOC OYpPOBOI T'OJIOBKM B HY>KHOM IOJIOKEHUH. 3aTeM OCYIIECTB-
JISIeTCs 3aJIaBJIMBaHKe OypOBBIX IITAHT, YCTAHABIMBACTCSA CKOC OYPOBOM T'OJIOBKH B HY)KHOM I10JIO-
JKEHUU C [EJIbI0 KOPPEKIIUU TpaeKTopuu Oypernus. CTpOUTENbCTBO MUJIOTHON CKBaKHUHBI 3aBEpIIa-
€TCs BBIXOJIOM OYPOBOM T'OJIOBKH B 33JIaHHON MTPOCKTOM TOUKE.

4
_—:::)'5 ]

Pucynox 6.19 Pacmmmpenune ckBaKuHBbI.

Pacumpenne ckBaxxunbl (cM. puc. 6.19) oCyIIecTBISIOTCS MOCIE 3aBEPIICHHS MTUJIOTHOTO OY-
penust. [Ipu 3ToM OypoBasi TOJI0BKa OTCOSAUHSACTCS OT OYPOBBIX IITAHT U BMECTO HEE MPUCOCTUHS-
eTCs pUMMEpP — PaCHIMPUTENh 00paTHOTO JeicTBus. [IpuioxKeHneM TATOBOTO YCHUIIHSI C OJHOBpE-
MEHHBIM BpalleHUEM pUMMeEp MPOTATHBAECTCS Yepe3 CTBOP CKBAKMHBI B HANpaBiIeHUH OypoBOi yc-
TAHOBKH, PAcIIUpSs MHJIOTHYIO CKBRXHHY J0 HEOOXOAMMOTO JIsi MPOTACKUBAHHS TPYOOIpOBOIA
muamerpa (cm. puc. 6.20). Jliast obecnieueHuss GeCIpEnsITCTBEHHOTO MPOTIATHBAHUSA TPYOOIpOBOIa
Yyepe3 pacHIMPEeHHYI0 CKBOKHHY €€ JuaMeTp J0obKeH Ha 25-30% mpeBblliaTh IuaMeTp Tpyoompo-
BOJIA.

MPHUCTIOCOOIEHUE IS POTATUBAHUS

Pucynox 6.20 [TpoTsiruBanue TpyOoOnpoBoa.

Ha mpotuBomnonoxHoit oT OypoBOl YCTAaHOBKH CTOPOHE CKBAKHMHBI PACIIONAraeTcss TOTOBast
mwieTh TpydomnpoBona. K nmepennemy koHIy miieTd (pacTtpyOy mepBod TpyObl) KPEHMUTCS TPHUCIIO-
coOJieHue st mpoTsruBanus Tpyo (puc. 6.21) ¢ BOCIPUHUMAIOIINM TSATOBOE YCHUIIME BEPTIIOIOM U
pummepoM. BepTiior Bpamaercsi ¢ OypoBOW HHTHIO H PUMMEPOM, M B TOKE BpeMs HE TepesaeT
BpalllaTeIbHOE JBIKEHHE Ha TpyOorpoBoj. Takum oOpazoMm, OypoBas yCTaHOBKA 3aTATHBACT B
CKBa)XXHHY ILJIETh MPOTATUBAEMOT0 TPYOOIIPOBO/Ia TI0 IPOSKTHOM TPACKTOPHH.
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Pucynox 6.21  IlpucnocoGnenue ajst mpoTs- Pucynok 6.22  IlokpeiTre TpyO monusTHIIe-
THBaHUS TPYO. HOBBIM PYKaBOM.

Texunonoruss 'Hb yHukanbHa Tem, 4TO OHa MO3BOJISIET U3MEHSTH, IPU HEOOXOAUMOCTH, Ha-
IpaBJIeHUE TPOKIIATKH, OTHOAss Ha CBOEM IYTH pa3IMYHbIE MPETATCTBUS (ACHCTBYIONINE WK Opo-
[ICHHBIE MOJ3EMHbIE KOMMYHHKAIIUU WU APYTUE COOPYKECHHUS).

Ecnu mouBa unu OypoBoOii pacTBOP MOTYT BBI3BAaTh KOPPO3HIO TPYO, TO TpeOyeTcs UX 3alluTa.
HanexxHoit 3amuToit B 3TOM ciy4ae sIBJIsIeTCs IOKPBITHE TPYOOIIPOBOIa MOJIUAITUICHOBBIM PYKaBOM
(cm. puc. 6.22).

[TonmM THIIEHOBBIN PYKaB KPENUTCS NONEPEUYHBIMU HAXJIECTAMU JIMIIKOW JIEHTBI C PACCTOSHU-
eM Mexay coboit okosno 60 cMm. UToObl 0oO6e3onacuTh MONMATUIIEH B MECTax COEIMHEHH, Ha o0a
KOHIIa COEJJMHEHUS TPYO MIOTHO HAMAThIBAETCS IJIACTUKOBAs COCAMHUTENIbHAS JICHTA.

[Ipoxiagka Tpy6 0OBIYHO HAYMHAETCA OT IUIOLIA/IKH, TJI€ IPUTOTOBIEHA KOHCTPYKIIMS, HEMO-
CPEICTBEHHO rpaHHMYaIlasi ¢ MECTOM BXOJa JAJIsl MPOTIrHBaeMbIX TpyO (cM. puc. 6.23). Dto mo3Bo-
JSIeT HEMEJJIEHHO MTOMECTUTh TPYOYy B CKOJIb3KMI CMa3bIBarOIIMi pacTBop [yl OypeHus 6e3 mpo-
TAaCKUBaHMsI TPYOBI 110 3eMJIe, YTO MOIJIO OBl MOBPEIUTH MOJINITUIICHOBBIA PyKaB.

BypoBoii pacTBOp

BboneimucTBo ycranoBok I'HB paboTaer ¢ 6ypoBbiM pacTBopoM. B kauectBe OypoBoro pac-
TBOpPA MPUMEHSETCSI BOJa, paCTBOPhl OEHTOHHUTA WM MOJIUMEPOB. B OonbuinHCTBE ciiydaeB Oypo-
BOM pacTBOp NpencTaBiseT COOOH CYCHEH3UI0 U3 BOJAbI U OEHTOHHUTA (BBICOKOKAYECTBEHHOM TIJIH-
HBI), @ TAK)KE, B CIIy4ae HEOOXOAUMOCTH, HaTypaJIbHBIX NMPUCA/IOK, YAYyUYIIAIOMINX TEXHOJIOTHUYECKHE
CBOMCTBA.

PacripoctpanenHslii coctaB OEHTOHUTA, KOTOPBI MOXKHO MPUBECTU B KaUECTBE MpUMepa, Ta-
KOB!

SiO; okxomo  57%

Al,Oz oxkono  21%

Fe,O; okomo 5%

TiO, okomo 1%

KO okomo 1%

Na,O okonmo 3%

CaO oxomo 4%

H,O okomo 8%

VY enpHBIN BEC CyXOoro OEHTOHHUTA COCTaBisAeT OKojo 2,3 kr/n. 3nadenue PH 6-mpouentHo
CYCIICH3HH JISKHUT Mexy 8-9.

Huxe nepedncieHbl MPUHIMIHAIBHO BaKHbIE QYHKIIMH OypOBOTO pacTBOpa, UCIOIB3YEMOTO
npu 'Hb:

- cMa3Ka 00pa3yIoIecss CKBaXKHHBI JIJIT YMEHBIIIEHUST TPEHUS MEXITy OypOBOMl TOJOBKOU H
CTEHKOM CKBa)KUHBI;
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- YKpeIUICHHE CKBaKMHBI, 0COOCHHO B PHIXJION MIJIM MATKOM IMOYBE 3a CYET CO3JaHus QHIbTpa
C HU3KOM BOAOIIPOHHUIACMOCTBIO U MTOJIOKHUTCIBHOI'O0 T'MAPaBJINYCCKOro AaBJICHUS Ha CTCHKHU CKBa-
KHMHBI, TIPEJIOTBPAIeHIE 00BAJIOB;

- MPEIOTBpAIIEHUE 00pa30BaHUS IJIACTOBBIX XKHUAKOCTEH (HApuUMep, TPYHTOBBIX BOM) U I1O-
HaJaHus UX B CKBAXKHHY;

- yJlaJleHue 0TX0/10B OypeHus;

- YBIQKHEHUE PEXKYIIIEH TOJIOBKU BO BpeMsl OypeHus;

- OXJIAKACHUEC MHCTPYMCHTA JJIA CBCPJICHUA CKBAXKUH.

Pucynok 6.23 Bxomnoe orBepctue s [HB v mupKyISIIUOHHBIN HACOC TSI OypOBOTO
pacTBopa.

s T'HB Bb160Op cMecu GypoBOro pacTBopa v JAaBieHHs MOAAa4YH B 3HAUYUTEIHHON CTENEHH 3a-
BUCAT OT TUNAa MOYBkL. [104BBI MOTYT OBITH ONPEEIEHBI KaK KpPYITHO KOMKOBaTasi (IIECOK U IpaBHii)
U Menko3eM (TJIMHA, WI/MeNKo3eM U ciaHel). B ofmieM ciaydae, s KpyNmHO KOMKOBATOM MOYBBI
UCIIOJIb3YETCSsl OEHTOHUT, a /ISl MEJIKO3eMa — PEKOMEH IYIOTCS TIOJMMEPBI (BO3MOXHO J0OaBJIEHHbIE
K OEHTOHUTOBOI OCHOBE). B 3aBUCHMMOCTH OT 0cOOEHHOCTE KOHKPETHOTO MPOeKTa TpedyeMble Xa-
PaKTEpUCTUKHN OypOBOTO pacTBOpPA MOTYT OBITh U3MEHEHBI 32 CUET KOPPEKTUPOBKH €r0 COCTABA.

TOYHBII KOHTPOJIb TEXHOJIOTUYECKHX MapaMeTpoB OypOBOIO pacTBOpa, TAKUX KaK BSI3KOCTb,
HACBILIEHHOCTh OYPOBOIl MENOUbI0, UMEET OO0JIBIIIOE 3HAUEHUE HA KaXK/IOM 3Tare padoThI.

BypoBoii pacTBOp NpUIOTaBIMBAETCS B CIELMAIBHBIX CMECUTEIBHBIX ycTpoiicTBax. [locTy-
MAIOUINI U3 CKBaKUHBI OTpaOOTaHHBIN OYpOBOI PacTBOP MPOXOJUT OYUCTKY OT OYpOBOM MENIOYH B
(GWIBTPOBAIBHBIX YCTAHOBKAX. 3aTeM B HETO MO Mepe HeoOX0IUMOCTH J100aBisieTcsi OEHTOHUT, U
pacTBOp CHOBA MUCIOJIb3YETCS B IIpoliecce OypeHusi, 4To 00pa3yeT 3aMKHYThIA LIUKJI.

[Iponece ourcTkn 6ypoBOro pacTBOpa COCTOUT, KaK MPAaBHUIIO, B MPOXOXKJIECHUH UM IOCIE10-
BaTeJbHBIX CTYNEHEH QUIbTpallUU U OTAETICHUS Pa3IuyHbIX (ppakuuit 6ypoBoi Menouu. OuiIbTpo-
BaJIbHasl YCTAaHOBKAa MOKET COCTOSITh, HAIlpUMeEp, U3 BUOpOCHTa, OTAenuTeNnell necka u uina. Hacei-
IIEHHOCTh OYpOBOro pacTBopa OypoBOW Menoubio He JoikHa rnpesblath 30% . Todabko B 3TOM
Clly4ae MOXXET OBITb TapaHTHPOBAHO OTCYTCTBHE YpPE3MEpPHOH ceIuMeHTAalMH (LIEHTPOOEeKHOTO
OCAKIECHMSI) IPU U3BJICUEHUH PACTBOPA U3 CKBAKUHBI.

ITo 3aBepiieHUN OYPOBBIX PadOT OCTABIIUKCSA OYpOBOI PaCTBOP MOXKET OBITh UCIIOJIB30BAH Ha
Ipyrux 00BEKTax TOPU3OHTAIBHOTO OypeHus. B pekoMeHayeMbIX mpejenax oTpadoTaHHbBIN Oypo-
BOM pacTBOP MOKET OBITh HCIIOJIB30BaH TAK)KE HA CEJIbCKOXO3AMCTBEHHBIX IUIOMAASX ISl yIydllle-
HUS CTPYKTYpBI ITOYB (HampuMmep, necyanbix). OH MOXKET U MPOCTO OTHPABIATHCA Ha CBAJIKM, Xpa-
HWINAIIA.
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Mertons! ycranosku juist 'HB

[Ipoxiagka Tpy6 ¢ momorsio Texnonoruu ['HB Bkitoyaer B ce0si coxpaHeHHe B HE3AKYIIO-
PEHHOM COCTOSTHUU MPOX0J1a CKBAKUHBI, Yepe3 KOTOPYIO HACKOIBKO BO3MOKHO OBICTPO MPOTATHU-
BAIOTCS TPYOBI.

becrpanmeiinas nmpokiaaka TpyoornpoBoaoB MetogoMm I'HB BeimonHseTcs 1BymMst MeTogamu:

2) Kaprpumkusiii Mmeron (cM. puc. 6.24).

KapTpumkHblil METO/] BKIIIOYAET B ce0sl MOCIeI0BaTeIbHOE COEAMHEHNE TPYO BO BpeMsl Mpo-
KJIAJIKU U MPEAIOYTUTENICH, KOTIa IPSIMOM WJIM U30THYTBIM y4acTOK TPyOOIPOBOIa OrPaHUYCHBI.
JlaHHbIit METOJ] MPOKJIAIKU TpeOyeT 3HAUNTEIbHO MEHbIIIE MECTa ISl IPSMBIX Y4aCTKOB TpyOoO-
MPOBOJIA, YeM COOPOYHBIN METOI (METOJT TMHEHHON KOHCTPYKIIMH).

Pucynox 6.24  KapTpuIKHBII METOJ YKIaIKU TPYO.

2) Mero/ TMHEWHOI KOHCTPpYKIHHU (CcM. puc. 6.25).

JlaHHBII METOJT TIPEACTABIISIET COOOM MPOTATUBAHKE YePe3 HAPABJISIIONIYIO CKBOXKHUHY YK
coeZIMHEeHHOTo TpyOonposoaa. [Ipu rcnonb30BaHNM JAaHHOTO METoJa HE0OOXOMMO pacroaratb
JIOCTaTOYHO OOJIBIIUM MPOCTPAHCTBOM, KOTOPOE MO3BOJIMIIO OBl CHauaja pacloloKUTh TPYOb! Haj
3emJieil (B OCHOBHOM Ha poJulepax) B HEMOCPEICTBEHHOM OJIM30CTH OT HANpPABIISAIOUIEH CKBaXKUHBI.

Pucynok 6.25 Mertoa TMHEHHON KOHCTPYKITUH.
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PekomeHyeMble TUIIBI COEAMHEHUN

st mpoxmagku Tpyo u3 BULLT meronqom 'HB HeoO0XoamMo MCIONB30BaTh THOKHUE COCIIH-
Henus RJ u RJS. Otu coenuHeHnst 06ecrieunBarOT XOpolee pacipeacsieHue 0CEBOM HAarpy3Ku WIIH
TSHYIIETO YCUJIHSI BOKPYT pacTpy0a u CTBOJIa TPYObl U B COCTOSTHUU BBIACPKUBATH OOJBIIOE TATO-
BOE YCUJIUE, YeM JIPyTue BUJIbI coequHeHH TpyO. OHM Tak e UMEIOT CBOOOTHOE TOMYCTUMOE OT-
KIIOHCHHUE COCJMHCHHS C OJJHOBPEMEHHBIM OTPAHMUYEHUEM COCIMHEHUS M OBICTPO W JIETKO cOOMpa-
I0TCS JUIsl KapTPUKHOTO METO/Ia YCTaHOBKHU, KOT/1a U30THYTHIM MU MPSIMON y4acTOK TPyOOIpoBO-
JIa OTPaHUYCHBI.

Pannyc oTkioHeHUs

[ToaroToBieHHass CTpouTeNbHAs IJIOUIAKAa M Tpacca Ui OypeHUs: JOJKHBI OBITh CIIPOEKTH-
pOBaHbl Tak, YTOObI JAoMycTUMOe OTKIoHeHue Tpyo u3 BUILLI, ykazanHoe mpousBoauTesneM, mpu
MOHTaXK€ TPYO HE MPEBHIIIAI0 MAaKCHMaIbHOTO (Tad. 6.9).

OOBIYHO IUIOTHOE TOPU3OHTAJIBHOE CBEPJICHUE MPOXOAA CKBAKMHBI XOPOIIO OrPAHUYMBAET
0OOKOBOE JABM)KEHUE TPYO U COeUHEHMM. B oTinune oT cBapHBIX TpyOOIIPOBOAOB 3aMKOBBIE COEIH-
Henus Tpyo uz BUILLD nst [HB — noaswxkuel. [lpu npaBuinbHO BRIOpaHHOM paanyce U3ruda cKBa-
xuHbl A Tpy0 3 BUILLIY, Gnaronaps usrubaronieMy MOMEHTY, IpUKIIaJbIBaeMas TSAHYIIAs Ha-
rpy3Ka co3/1aeT MHHUMAIbHOE (MJIM BOOOILIE HE CO3/aeT) AOMOIHUTEIbHOE PACTSHKEHHE ISl CTEHOK
Tpy0 n3 BULLT.

PekoMenpayercs nenaTh paguyc NOBOPOTa MOCPEACTBOM HECKOJIBKUX BBITATMBAHUI BAOJIb OCH
C TeM, 4TOObI HE JOIYCTUTh BO3MOXHOCTH YPE3MEPHOrO MPOruda COEIMHEHUS U INPEBBILLICHUSI
MaKCHUMaJIbHOW CUJIbI HATSKEHUS.

Tdarosoe ycunmne

Ha cerogusmnmii nenp, ycranoBku uisi 'Hb ciocoOHbI mpon3BOaUTE O0JIbIIOE TSITOBOE YCH-
Jue, KOTOpOe JOJDKEH BBIIEPKHUBATh TPYyOONPOBOJ MPH MPOTATMBAHUU. MaKCHMalbHOE TATOBOE
yCHIIME TIpUBEIeHO B Tadmie 6.9.

Tabmumna 6.9 MakcumabHOE TATOBOE YCHITUE JIJISl TIPOTSHKKH TPYO.

Jonyctumeii yron | MakcumansHoe | MUHUMaIbHO JOMYCTUMBIHT
DN, mm Tun coeu- OTKJIOHEHHS B CO- | TSITOBOE yCHU- panuyc 3aKpyrieHus Tpy-
HeHHA eIUHEHUH, ° nue, kH 6ompoBoza, M

80 RJ 5 70 69

100 RJ 5 87 69

125 RJ 5 100 69

150 RJ 5 136 69

200 RJ 4 201 86

250 RJ 4 270 86

300 RJ 4 340 86

350 RJ 3 430 115

400 RJ 3 510 115

500 RJ 3 670 115

600 RJS 2 1200 172

700 RJS 15 1400 230

800 RJS 15 1460 230

900 RJS 15 1530 230
1000 RJS 15 1650 230

3aKiIr04YeHne

VYcnenrneie TpokJIagku Tpyo ¢ momoineio TexHojgorun 'Hb moareepanmm npuemieMocTtb
3aMKOBBIX COCIMHEHUN JIJIS1 3TUX LIEIICH.




' 000 «JITK «CB0OOOIHBII COKOIDY
(V ctp. 122 u3 140

- Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

[IpenmyiiecTBa MCIOIB30BaHUs 3aMKOBOTO coeauHeHus Tpyo w3 BUIID mist ycranoBku
meroznoMm ['HbB Brimrouarot B ce0si:

1. Boicokue TeMIibl pou3BOACTBA paboT (ObICTpast, Jerkas cOOpka KOHCTPYKLUN; 3HAYU-
TEJIbHOE CHIDKEHHE 00BEMOB 3eMIISIHBIX PadoT).

2. BO3MOXXHOCTbh IPOKJIAJAKH «KAapPTPUIKHBIMY» METOJOM IPH OTPaHMYEHHOM, U30THYTOM
WM TIPSIMOM y4YacTKe TPyOOIIpOBOIa.

3. OrcyTcTBHE OCTAaTOYHOIO M3TMOAIOIIETO HAIPsDKEHUS B TpyOe mocie MpOTSATHBaHMS,
KOTOPOE MOXKET OTPULIATETILHO CKA3aThCs Ha KCIUTyaTallMOHHBIX Ka4yecTBaX TPYOOIPOBOIa.

4. BO3MOXHOCTb BBIMOJIHEHHSI paOOT B CIIOKHBIX THAPOTEOIOTUYECKUX YCIOBUSX.

5. BO3MOXXHOCTbH BBINOJIHEHHUS paboT 06€3 OCTaHOBKH JBMKECHUS, COXPAHss JTOPOKHOE TO-
KpBITHE U JJaHImaT.

6. TOYHOCTD BBITIOJTHEHHS pa0OT.

7. CyliecTBEHHOE COKpallleHHue MPUBJIEKAEMOM 71l TPOU3BOJICTBA PabOT TEXHUKH U pado-
Yel CHJIBI.

8. 3HauuTeNnbHAS MPOYHOCTH MaTepuaia MpU MPOTATUBAHUU TPYO, HE CMOTPS HA BHEIII-
HIOIO ITOCTOSIHHO JIEHCTBYIOIIYIO U IEPEMEHHYIO CTaTUUECKYIO Harpy3Ky.

9. bonb110i TOMYCTUMBIN yrol cru0aHusi COeTUHEHHH TPYO.

6.2.3  Ilpoxnaoxa mpy6 uepes myHnenu

[Ipokiiagka TpyOOnpoOBOAOB Yepe3 TYHHEIU BKIOYAET B ce0sl:

- KOHCTPYKIIHIO omop (cM. puc. 6.27);

- KOMIICHCAIUIO TEMIIEPATYPHBIX pacuipenuit (yauHenus) (cM. puc. 6.28);

- YKpEIUIEHUE 3JIEMEHTOB, OJIBEPKEHHBIX BIUSHUIO OCEBOTO MMIPABIMYECKOTO JIaBICHUS.

TpyOsr ULLIT" mpenocTaBisioT IpOCTOE pelIeHe JaHHOTO BONPOCa, B OCOOEHHOCTH TOT/a,
KOTJ]a U3-3a CTECHEHHOCTH YCJIOBUH 3aTPYAHEHO UCIOJIb30BaHUE Ta0apUTHOIO COOPOYHOro 000py-
JIOBaHUSI.

Onopst

- 0JIHa Ha TPYOY;

- OTIOPBI PacIoNIaraloTcs 3a KaxIbIM pacTpyoom;

- nocTenb yo0Ho# gopmsl (o = 120° — xoporiast Mepa npeaoCcTOPOKHOCTH);

- (pUKCHUPYIOIIUHA XOMYT C PE3MHOBBIM MOKPBITHEM.

PUECHPYHILLMA
KOMYT

Peavnoaan
Mpoknagka

PeawHosas DUKCHPYTOLLMA XOMYT
npoknagka

Pucynok 6.27 Kpemienue TpybonpoBoaa B TYHHETIE.
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r— XOMyThI 41
(PrKCUPOBAHHBIE TOYKM)
CoepnHenus

(KomneHcaumns yanuHeHuit)

Pucynok 6.28  KowmrmeHcalus moJHOTO YJIMHEHUS IPH MTPOKIIAJKE TPYO B TYHHETIE.

JocTtouncrBoMm maructpaneit u3 tpyo UILLI sBisercs To, 4TO B IPUMEHEHUH KOMIIEHCATOPOB
HET HEOOXOIUMOCTH.

@DUKCUPOBAHHBIE TOYKU: KaX/IbIi XOMYT IOJDKEH OBITh JOCTATOYHO 3aTAHYT, YTOObI chopMHU-
poBaTh GUKCUPOBAHHYIO TOUKY (MCIOIB3YHTE XOMYTHI COOTBETCTBYIOLICH ITMPUHBI).

Komnencanus paciupenuil (yUIMHEHHs): CTBIKOBbIE COSIMHEHHE MEXy OTIOPAMHU BBICTY-

narT B pOJIM KOMIICHCATOPOB, IIOTJIONIAsT YBEIINYCHUS JJINHBI pr6BI (B JONYCTUMBIX Hpezlenax).
Mpuaep onops

Pucynok 6.29 VYkperuieHne 3arnopHoi apMaTypsl TPyOOIpoBoa.

JIr00601i 2IeMeHT, MOBEP>KEHHBIM BIUSHUIO OCEBOTO THIPABIMYECKOTO JIaBlIeHUs (TTIOBOPOTHI,
TPOWHUKHU, 0OpaTHBIE KJIaMaHbl) JOJKEH OBITh CTAOMIM3UPOBAH TIPH MOMOIIH YKPETUTEILHON CHC-
TEMBI - XOPOIIIUM METOIOM SIBJISIETCS KeCTKas MpUBapka K (GUKCHPYIOIINM IIacTUHaM (puc. 6.29).

V3MeHeHus HanpaBlIeHUs C IIOBOPOTaMH OOJIBIIIOTO pajinyca MOT'YT ObITh OCYILIECTBJICHBI IPU
MOMOIIH IMPOCTOTO U3ruba COeTMHEHHH (B OMPEIEICHHBIX peIenax).

B sTtom cinyuae ocoboe BHUMaHHE CIEAYET YACTUTh TPOMEKYTOUHBIM YKPETJIEHUSIM U CIOJIb-
3yeMBIX TPYO, KOMIEHCUPYS CHIIBI THAPABINYECKOTO OCEBOTO JABJICHUS B TOUKAX U3rH0Oa CoeuHe-
HUM.

PexoMeHyercst Takke BBECTH HEKOTOPBIH K03 PHUIIHEHT Oe30MacHOCTH, B IENISIX KOMIIEHCa-
LMY TUJPABINYECKUX CUJI, BOSHUKAIOIINUX H3-3a JTI000Tr0 CMeIleHus TPYyO.
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6.2.4  Vinaoxka mpyd — kpymoii cKioH

VYxnanka maructpaneit u3 Tpyo UL Ha KpyThIX CKIIOHAX MOXKET OBITh OCYIIIECTBIICHA IBYMSI
crocobamu (cm. puc. 6.30):

- IyTeM HCIOJIb30BaHMsI OETOHHOTO 0JI0Ka B HaYaJie YKPEIUIEHHOTO y4acTKa;

- IIyTe€M HCI0JIb30BaHMsI OETOHHBIX OJIOKOB I KQXKJOU TPYOBI.

OceBas cuiia

3a npenesamMy HEKOTOPOTO YIJIa, CHIIbI TPEHUS MEKY TPYHTOM
U TpyOOTIPOBOIOM CTAHOBUTCSI HEIOCTATOYHO, YTOOBI yACpkKaTh
Tpy6omposoa. [ToaToMy npomonbHOE cMeleHre TpyOonpoBoa
MOJT ICCTBUEM CHJIBI TSDKECTH HEOOXOJMMO TIPEIOTBPATUTH
IIPU MOMOIIY YKPENUTEIBHOTO OJI0Ka MIIM YCUIICHHOTO COeNIU-
HEHUs, TH00 KOMOWHAIMEH U3 ATHX JABYX CIIOCOOOB.

[Tpomie roBopsi, yCTAaHOBIIEHO, YTO TPYOOIIPOBO HYKIAETCS B

P YKpEIJICHUH, €CJIM HAKJIOH MTPEBOCXOTUT:

- 20% 17151 TOBEPXHOCTHBIX TPYOOTIPOBOIOB;

- 25% nuist MO3EMHBIX.

Cronbxexsue

YKperuienne KaxxJao0i TpyOobl

OTOT METO/ MOAXOIUT JJIsl HOBEPXHOCTHBIX TPYOOIIPOBOIOB.
XoMyThl - YKpenuTenbHbli O6JI0K Mocie KaKA0ro pactpyoa.

- Pactpy0On! HanipaBIieHbI BBEPX, TaK, YTOOBI ynupaThcs Ha 0J10-
KH.

- Mexny 3a7Helt CTeHKOM pacTpy0a U TJIaIKUM KOHIIOM TPYObI
ocTaBJIsieTcs paccTosiHuE B 10 MM, B 1IETIX KOMIIEHCALIUH TEM-
NepaTypHbIX pacliupeHu (yIUIMHEHUS).

Heynepxusaemuie
| COeHHEHMA

Pucynok 6.30 Crroco0sI yKJIaJIKK TPYO Ha CKIIOHAX.

6.2.5  Vrnaoka mpybd no nepexooam uepez mocmei.

[Ipu mepexoae MOCTOB TPYOOIIPOBOJIOM CO CTHIKOBBIMU COCTUHEHUSMHU HEOOXOAUMO TIPeIy-
CMOTpETH:

- CUCTEMBI TIOJIIEPIKKH;

- KOMITEHCAITUIO TEMIIEPATypHOTO pacIIuPEHUS TPyOOTIPOBOIA U MOCTA;

- YKpeTuieHUe y3JI0B, MOABEPKEHHBIX OCEBOMY THIPABINYECKOMY JIaBICHUIO;

- 3aIIUTY OT 3aMep3aHus;

Bo3moxHBI Ba crioco0a MpoKIaaKu TPyOOIpoBOia YePE3 MOCT:

- TpyOOTIPOBO/I, HE 3aBUCSIIUI OT COOPYKEHUS,

- TpyOOIIPOBO/I, 3aKPETUICHHBIN Ha COOPYKCHHH.

[Mpu yknagke TpyO mo mepexomaM Yepe3 MOCTHI TPYOBI KPEIsTCs K KOHCTPYKIIMH MOCTa XO-
myTamu. [Ipu 3TOM CTBIKOBBIE COEOUHEHHS TPYO UTPAIOT POJIh KOMIIEHCATOPOB YIJIMHEHUS, TO-
TJIoasl U3MEeHEHHe JUTUHBI TpYObl. [loHOE yAuHeHne B 3aBUCUMOCTH OT aMIUTATY/bl KOMITCHCH-
pyercs 00 MPHU MOMOIIU MPOCTOTO PACTPYOHOTO COCTUHEHUS, €CITH MOCT JOCTaTOYHO KOPOTKHIA
U UMEET OJIUH MPOJIET, THOO0 MPH MOMOIIM KOMIICHCATOpa COOTBETCTBYIOLIETO pa3Mepa, €ClIu KOH-
I[bI MOCTA TTO/IBFKHBI.

DJeMeHTHI TPyOOTIPOBO/Ia, TOABEP)KEHHBIE OCEBOMY THAPABINYCCKOMY JTABJICHUIO ((DUTHHTH,
3amopHasi apMarypa), AOJDKHBI OBITh CIeNHUAIbHBIM 00pa3oM yKperuieHbl. Omopbl TOMKHBI OBITh



- 000 «JITK «CB0OOOIHBII COKOIDY
6// ctp. 125 u3 140

- Pexomenaanuu mo ucnons3oanuto Tpyo uz BULIT (penakmmst Ne3)

JIOCTaTOYHOTO pa3Mepa AJis MPaBUIBHOTO BBIPAaBHUBAHUS TPYO, OJKHBI IPOTUBOCTOSITH OCEBOMY
THJIPABINYECKOMY AaBlieHHI0. HeoOXoauMo Takke y4ecTb BO3MOXKHOE CMEIIEHHE TPYO, Mpeny-
CMOTpPEB HEKOTOPBIN KOAPIUIIMEHT 0€30aCHOCTH MPH ONPEAETIECHUU Pa3MEPOB OIIOP.

IIpoknaaka TpyOOIpoBOAa Ha HE3ABUCAIIMX OT COOpYKeHus onopax (cm. puc. 6.31).

Kaxkaast ormopa nmpovHo COSIUHSACTCS ¢ TPYOOIPOBOIOM M HE 3aBHCHT OT JBHXKCHHS MocTa. B
JTAHHOM CJIy4ae UCIOJIb3YETCs CKOJIbKEHUE UM KAueHHUE 110 POJUKAM B 3aBUCMOCTH OT BEJTHUUHBI
yuiauHeHUs. [Ipy 3TOM CHIIBI CKOJIBKEHHUS OIOP JIOJDKHBI OBITh COBMECTHMBI C YKPEIHUTEIbHBIMU
CHCTEMaMH:

- 0JIHA OTIopa Ha TPYOY;

- OTIOPBI PACIIONIAralOTCs 33 KaXK/IbIM PacTpyooM;
- MTO/IICPIKUBAIOINAS TTOCTEJIb;

- (huKCHUpYIOIIHE XOMYTHI;

- PE3MHOBAs 3aIlMTa.

| . - L . AL
» - - "wm ::__‘ 4.
- 7 B
i I — {1 I

o

Lo¥

Pucynox 6.31 TpyOonpoBoa, 3aKkpenaeHHbIH HE3aBUCUMO OT COOPYKEHUS.

TpyOonpoBoaLL, IPUKPEILIEHHBIE K COOPYkKeHUI0 (cM. puc. 6.32).
W Ccronb3yroTCsl T JKe MPUHITHITB:

- OJIHa OTIOpa Ha Tpyoy;

- OMTOPBI PACTIONIATAOTCS 32 KAKIBIM PacTpyooMm;

- TIOJIJIEPKUBAKOIIIAS TIOCTEND;

- (huKCUpYIOIINE XOMYTHI;
- Pe3MHOBAs 3aIlUTa.

TpanHUKOHHLIR KDPOTEMA OOHOMPOrSTHEIH
KM HEIR MOST

TunuuHaa onopa

TE2ADHLMOHHSIA MOCT &
NOgaHEHEIME KOHLAMI

Pucynox 6.32 TpyOGonpoBo, 3aKpeTJICHHBI Ha COOPYKCHHH.
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TpyOomnpoBoa yATUHIETCS U CKUMACTCS HE3aBUCUMO OT MocTa. [1ojHOe yuIMHeHe KOMITCH-
CHPYETCSl KOMIIEHCATOPOM COOTBETCTBYIOILIETO pa3Mepa Ha CBOOOHOM KOHIIE TPYOOIIpOBOIa.

Bce aneMeHTBI, oIBep:KEHHBIE 0CEBOMY THPABINYECKOMY JIaBICHHUIO JTOJIKHBI OBITh YKPETI-
JIeHBI U CTaOUIM3MpoBaHbl. Heo0X0quMo TakkKe yUUThIBATh HEKOTOPBIA K03 duImenT d6e3omacHo-
CTH TIPH OTIPENICIICHUU Pa3MEPOB OMOP, JJIsi KOMIICHCAIIMH BO3ICHCTBHS THAPABINYCCKUX CHII, BO3-
HUKAIOIIETO IPHU CMEIICHUSX TPYO.

6.2.6

Yxnaoxka mpy6 6 koocyx

Jlns yKITamku B KOKYX MCIIOJIB3YIOTCSI TPYOBI ¢ coeauHenneM RJ u RJS.

[Tpu yknaake TpyOOnpoBoa BHYTPHU KOKyXa HEOOXOJUMO:

- ICHTPUPOBAHKE U HAIIPABIICHUE KaXIOTO AJIEMEHTA B IIpejiesiaX KOXKyXa;

- HAJISKHOE CKPEIUICHUE 3JIEMEHTOB ISl IPOTACKUBAHUS MX Yepe3 KOKYX.

KoHCTpyKInsl HaNpaBISIOMIUX U MEHTPUPYIOMIUX TPYOy 3JIEMEHTOB (Calla3Ku, XOMYThI) pas3-
pabaThiBaeTCs B 3aBUCUMOCTH OT IMaMeTpa TpyOBl 1 pa3MepoB pacTpyoa.

[Ipu 3TOM TPOYHOCTH COCAMHEHUS] HE JIOJDKHA OBITh MOBPEXKICHA TIATOBBIM YCHIIMEM (CM.

tabnuity 6.10).
Tabmuma 6.10

MakcuMallbHOE TATOBOE YCUIIHE.

DN MaxkcumaibHoe TsroBoe ycuiue, 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

[Mopsnok npoknaaku Tpydomposoaa (cM. puc. 6.33)

1. IIpoTsAHYTH TAHYIIMI TPOC BHYTPH KOXKYXa.

2. IlpukpenuTh HaNpaBIISAIOLINE U IIEHTPUPYIOLIHE XOMYTHI 38 KaXIbIM pacTpyooMm.
3. [IpoTamute nepByro TpyOy BHYTpb KOXKYyXa.

4. IloncoeAMHUTH BTOPYIO TPYOY U 3aKPENUTh COSIMHEHHE.

5. IlpoTamutek BTOpYyIO TPYyOy B KOXKYX.

6. IIponomxkars, moka rnepsasi Tpyoa He BBIHAET C IPYTrOil CTOPOHBI KOXKYyXa.
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Homyx

Tpoc gnA
YCMIEHUA

I

Hanpaensiowme
Canaiku

Pucynok 6.33 VYkianka TpyOonpoBojia B KOXYX.

[lepen moacoenMHEHHEM MPOTSHYTOTO Yepe3 KOXKYX TPyOOIpoBoaa K OCTAIBHON CHCTEME OH
JIOJDKEH OBITh MOJBEPTHYT UCHBITAHHUIO JIaBJICHUEM, aHAJTOIMYHOMY HUCHBITAHHUSIM JUISI OCTAILHOTO
TpyOOIpoOBOIA.

6.2.7 Vknaoka mpy6o 6 noOBUINCHBIX 2PYHMAX

[Tpu npoxagke TpyOONPOBOAOB B YCIOBUSAX MECTHOCTH C HEYCTOWYHMBBIMH TPYHTaMH (BO3-
MOKHOCTh OC&KJICHUS, 3eMJIETPSCEHUS) UCIONb3YyIOTCs TpyOsl moja coenunenue RJ u RJS. Tlpu
ATOM TapaHTUPYETCS HEBO3MOXXHOCTh MX PACCOSAMHEHHS M HAAEKHOCTH B JIFOOBIX YCIOBHUSIX JKC-
TUTyaTaIuH.

MoHTax Benercs 0e3 CrenraNbHbIX OMOp U OCTOHHBIX YIMOPOB MCKIIOYAIOIINX aKCHAIbHBIC
Harpy3KH.

6.3 I'mapaBianyeckoe uCnbITAHUE

CMOHTHPOBaHHBIN TPYOOIPOBO/T MOJICKUT UCIIBITAHUIO HA MTPOYHOCTH U TUIOTHOCTH (TepMe-
TUYHOCTH) TUPABINYECKUM criocoboM. [IpenenbHas AnuHA A UCTIBITAHUSA 32 OJIUH TIpUeM TpyOo-
MPOBOJIa U3 YYTYHHBIX TPYO JOJKHA OBITH He OoJyiee 1 kM, mpu OOJBINEH JAJIMHE — yYacTKaMU HE
6onee 1 kM. JIMMHY UCTIBITATEIBLHBIX YYACTKOB TPYOOMPOBOIOB MPU THAPABINUECKOM HCTIBITAHUU
paspemaeTcsi IpUHUMATh CBBINIE 1 KM Mpu yCIOBUU, YTO BEIMYMHA JOMYCTUMOTO pacxoja MojKa-
YEHHOUN BOJIbI JIOJDKHA OTMpPENeNsIThCs Kak Uil yuyacTka anuHoi 1 km. Ecnu nHOe He mpeaycmaTpu-
Ba€TCA NMPOEKTHON JOKYMEHTALUEH.

HcnpiTanue TpyOonpoBOA0B JOHKHO IPOBOAUTHCS B 2 dTana:

- MPEeIBAPUTEIHHOE UCTIHITAHNE HA TPOYHOCTHh M TE€PMETHIHOCTD, BBITIOJIHSIEMOE TTOCIIE Yac-
TUYHOU 3aCHINKU TPYOOTIPOBOA;

- OKOHYaTeJbHOE (MPUEMOYHOE) UCTIHITAHUE HA TPOYHOCTh U TEPMETUYHOCTh, BBITTOJHIEMOE
MoCIie TIOJTHOM 3aChINKU TPYyOOTIpoBoIa.

O0a sTamna UCIBITaHUS JOJKHBI BBITIOJNHATHCS JO YCTAHOBKH THIPAHTOB, BAHTY30B, MPEI0-
XPaHUTENBHBIX KJIAIIAHOB, BMECTO KOTOPHIX HAa BpEeMs HCIIBITAHUS ClIeyeT YCTaHaBIUBaTh (praHIle-
BBIE 3arTYIITKH.

BennunHbl BHYTPEHHETO pacyeTHOro JapieHus P, u ucneitarensHoro nasinenus Py, nand npo-
BEJICHUS TIPEABAPHUTEIHLHOTO U MPUEMOYHOTO UCTIBITAHUNA HAITOPHOTO TPYOOIPOBOAa HA TPOYHOCTH
JOJIKHBI OBITH OMPE/IEICHBI IPOEKTOM U yKa3aHbI B pabodeil ToKyMeHTanuu. B ciydae oTCyTcTBUS
B IIPOEKTE YKA3aHHBIX BEJIMYMH, BEIMYMHA BHYTPEHHErO PACUETHOTrO JaBieHus P, nmpuHuMaercs
paBHOIi pabodeMy JaBJICHHUIO B TPYOONPOBOJE, a BEIMUMHA HCIBITATENILHOTO naBieHus P, = 1,5 x
P, (10 HE MeHee 15 Gap).

BenuurHa MCIIBITATENIBHOTO ABJICHUS HA T€PMETUYHOCTh P, 1Uis mpoBelneHust Kak IpenBa-
PHUTENBHOTO, TaK U IPUEMOYHOTO UCIIBITAHUN HAIIOPHOTO TPYyOONpoOBOIa T0JKHA OBITH PaBHOM Be-
JAMYMHE BHYTPEHHETO PAacueTHOro JAaBieHus Py, mitoc Benndynna AP, npuHuMaeMas B COOTBETCTBUU
¢ Tabymmreit 6.11 B 3aBUCUMOCTH OT BEpXHEro Mpejena U3MEpPEHUsl JaBIeHUs, KJlacca TOYHOCTH U
[IEHBI JIeJICHHs IIKaJIbl MaHoMmeTpa. Ilpu 3Tom BenwunmHa P, He JOMKHA MPEBHINIATH BEIWYMHBI
MPUEMOYHOI0 UCIBITATEILHOTO AaBJIEHUS TPYOOIIPOBOAa HA IPOYHOCTH Py
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O6opynoBaHue sl TUIPABINYECKOTO HCIBITAHUS COCTOMT M3 ONPECCOBOYHOI'O HAcoca, Ma-
HOMETPOB, MEPHOT'O 0aKa WM BOJAOMEpPA IS U3MEPEHUST KOJIMYECTBA MOAKAYMBACMON BOJIBI U Be-
JIMYMHBI YTEUKH.

Ha xoHIax MCIBITEIBAEMOT0 y4acTKa TPYOOIPOBOa YCTAHABIMBAIOTCS 3aTTyIIKH.

Ha xonnax tpy6onpoBo/ia, 3aKphITHIX 3ariylIKaMH, K Hadyady UCHBITAaHUS JIOJDKHBI OBITH yC-
TAHOBJICHBI BPEMEHHBIE YIIOPHI JIJIsl BOCIIPUATHS 1aBJIICHUS BOJbI HAa 3arIYIIKH, BO3HUKAIOIIETO MTPU
10 TbeMe JIaBJIcHHs B TpyOompoBoe (cM. puc. 6.34).

[Tepen HadamoM TPOBEIACHUS TUAPOUCIBITAHUS CIEIAYET MPOBEPUTH U yOCIUTHCS, YTO W3
MPEIbSABICHHOIO K UCIIBITAHUIO TPYOOIIPOBOAA MOJTHOCTHIO yAalleH Bo3ayX. Hamonusats Tpydomnpo-
BOJI BOJIOM PEKOMEHIyeTcs ¢ Oojiee HU3KOW CTOPOHBI ydacTka. [[si ymaneHus BO3ayxa BO BCEX
HaubOosee BBICOKMX TOYKaX ydyacTKa TPYOOIPOBOJA yCTPaMBAIOT BO3IYXOBBIYCKHBIE CTOSIKH W3
TpyO muameTpoM 25-50 MM ¢ 3aIOpHBIMU BEHTHISIMU, BHIBEICHHBIMY HAJl YPOBHEM 3EMJIH.
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Pucynok 6.34 T'mapaBnuueckue UCIBITAHUS TPYOOIIPOBO/A.

UcnpiTanus TpyOonpoBOIOB ¢ BHYTPEHHUM 1IEMEHTHO-TIECUAHBIM IMOKPBITUEM CIIEAYET HauM-
HaThb IOCJIE 3allOJIHEHHs €ro BOJOW M IpeIBapUTENbHOM BBIAEPIKKE MOJ JaBleHueM (IpuoiIn3u-
TenbHO 2,0 6ap) B Te€UEHHE CYTOK JUIsl IPOMUTKH [TOP LIEMEHTHOTO pacTBOpa.

HcnbiTanue TpyooIpoBo/ia Ha MPOYHOCTh:

[ToBbilIeHNE AaBlIeHUS! B TPYOOIPOBO/IE, IPU UCIBITAHUU €r0 Ha MPOYHOCTD, TOJKHO MPOU3-
BOJUTHCS cTyneHsMu no 3,0-5,0 Gap ¢ BbIIepKKOI 1aBiIeHUs HA KaX/I0M CTylIeH! He MEHee 5 MUH.
1 OCMOTPOM TpPYO U CTHIKOBBIX COETUHEHUI.

[Ipu oOHapyXeHUU YTEUKH BO BpEeMs MOBBIIICHUS AABICHUS HEOOXOIMMO YCTAaHOBUTH MPHU-
YUHY HapyIIEeHUs TepMETUYHOCTU M MPUHATH MEPHI IO €€ JMKBUIAINK. Y CTpaHeHne oOHapyXKeH-
HBIX JIe(eKTOB TPyOOIpPOBOJIa MOKHO MPOU3BOIUTH MOCJE CHMKEHHS JABJICHHUS B HEM JI0 aTMO-
cthepHoro.

Kareropudecku 3ampenaercss X0 IeHHEe M0 UCTIBITHIBAEMOMY TPyOOIpOBOY, IPOCTYKHUBA-
HUE, MOATITUBAaHNE OOJITOBBIX COEIMHEHUH U HaxOXKAeHHe pabouynX B TpaHIIEe.
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Tabmuma 6.11

AP 11151 pa3snu4HbIX BEJIMYMH BHYTPEHHETO pacyeTHOro aasieHus P, B Tpybomposose.

AP 1715 paznu4HbIX BEIMYMH BHYTPEHHETO PacueTHOro JapieHus P, B TpydonpoBoze u
XapaKTEPUCTHK MCIOJIb3yEMbIX TEXHUYECKHX MaHOMETPOB

BEPXHUU BEpXHUU BEpXHUH BEpXHUUI
e G C R e | oo e e R
u3Mepe- nu3Mepe- u3Mepe- u3Mepe-
P,, Gap | Jenws, AP, 6ap | Jienwms, AP, 6ap | neHws, AP, 6ap | neHws, AP, 6ap
pr HUS 3B HUS JaB HUS /1B HUS 1B
Oap oap oap oap
JICHUS, JICHMSI, JICHMUS, JICHUS,
oap oap oap oap
Kitacchl TOUHOCTH TEXHUYECKUX MMPUOOPOB
0,4 0,6 1 1,5
1o 4,0 6,0 0,02 0,2 6,0 0,05 0,3 6,0 0,05 0,5 6,0 0,1 0,7
4,1-7,5 10,0 0,05 0,4 16,0 0,1 0,7 16,0 0,1 1,0 16,0 0,2 1,4
7,6-12,0 16,0 0,05 0,5 16,0 0,1 0,9 25,0 0,2 1,4 25,0 0,5 2,5
12,1-20,0 25,0 0,1 1,0 25,0 0,2 1,4 40,0 0,5 2,5 40,0 1,0 5,0
20,1-25,0 40,0 0,2 1,4 40,0 0,5 2,5 40,0 0,5 3,0 60,0 1,0 5,0
25,1-30,0 40,0 0,2 1,6 40,0 0,5 2,5 60,0 0,5 3,5 60,0 1,0 6,0
30,1-40,0 60,0 0,2 2,0 60,0 0,5 3,0 60,0 0,5 4,5 60,0 1,0 7,0
40,1-50,0 60,0 0,2 2,4 60,0 0,5 4,0 100,0 1,0 6,0 100,0 2,0 10,0
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[Tpu noctmxeHuu B TpyOOIPOBOJE UCHBITATEIBHOIO AaBieHUs Py,, B TeueHue He meHee 10
MUHYT HE JONYCKAIOT MajJieHus AaBjieHus Ooibine yem Ha 1,0 Gap, mpou3BOIS JAOMOTHHUTEIBHYIO
MOJIKa4YKy BOJIbI 710 Py,.

TpyOomnpoBoa cuMTaeTCsl BBIACPKABIINM UCIBITAHWE HA MPOYHOCTH, €CIH MPU JAOCTHKECHUU
UCIBITATEIbHOIO JIaBJIEHUS B HEM HE IIPOU30MJIeT pa3phiBa TPyO, HAPYIIEHUS CTHIKOBBIX COEIMHE-
HUM, U TIpU OCMOTpe TpyOompoBoaa He OyaeT 0OHAPYKEHO YTEUEK BOJIBI.

HcnbiTanus TpyOONnpoBoAa Ha MIOTHOCTh (FEPMETHUYHOCTB ).

JaBnenue B TpyOOIpOBOE MOBHIMAIOT 10 BETMYHWHBI UCTIHITATEIBHOTO JABJICHUS HA TepMe-
TUYHOCTE P;.

3aukcupoBaTh BpeMs Hadaia MCIbITaHUS |, M 3aMEpUTh HA4YaJbHBIN YPOBEHb BOJBI B MEp-
HOM 0Oauke h,,.

[TpoBoasT HaOMOACHHS 32 TTaICHUEM JaBlieHHs B TpyOonpoBoje. [Ipu aTom MoryT umeTs me-
CTO TP BapuaHTa NaJleHHs JaBJICHUS:

- TIepBBIN — ecii B TedeHne 10 MUHYT JaBJIeHUE yrajgeT He MEHee YeM Ha JBa JCJCHHS IIKa-
JbI MAHOMETPA, HO HE YNaJeT HUXKE BHYTPEHHETO pacyeTHOro JAaBiieHus P, To Ha 3TOM Habmroze-
HUE 32 Ma/ICHUEM JIaBJICHUS 3aKOHUHUTD;

- BTOpOi — eciiu B TedeHue 10 MUHYT /aBjieHHE YNaJeT MEHee YeM Ha JBa JeJICHHs LIKaJIbI
MaHOMETpa, TO HAOIIOJCHUE 32 CHMKEHHEM JIaBJICHUS 10 BHYTPEHHErO PacueTHOro jAaBieHus P,
cileflyeT MpOoJIOJDKaTh J0 TeX MOp, MOKA AABJICHHUE YIaJeT He MEHee YeM Ha JBa JIEJCHUS LIKaJIbI
MaHOMETpA; MPH 3TOM HPOJOJDKUTEIBHOCTh HAOMIOIEHHs He JOJDKHA ObITh Oonee 1 yaca. Ecnu mo
UCTEUYEHHH 3TOr0 BPEMEHU JABICHUE HE CHU3UTCS A0 BHYTPEHHErO PacyeTHOro jaasieHus Pp, To
CJIeTyeT TIPOU3BECTH COPOC BOJBI U3 TPYOOIIPOBOa B MEPHBIH 0adoK (Win 3aMepUTh 00BeM cOpo-
[IEHHOH BOJIbI IPYTHIM CIIOCOOOM);

- TpeTHii - eciii B TeueHne 10 MUHYT JaBJIEHUE yIajaeT HIKE BHYTPEHHETO PAacueTHOTO JIaB-
nenus Pp, To nanpHeliee ucneltanue TpyoonpoBoa MpeKpaTUTh U IPUHATH MEPBI 171 0OHapyKe-
HUS CKPBITBIX JeEeKTOB TPyOOIPOBOAA, BEIIEPKUBAS €T0 MOJI BHYTPEHHUM PACYETHBIM JIaBJICHHEM
P, 1o Tex mop, moka mnpu THIATEIBHOM OCMOTpPE HE OYIyT BBIABICHBI J1€(EKTHI, BBI3BABIINE HEO-
MyCTUMOE TTaJICHUE JaBIICHHSI B TPYOOTIPOBO/IE.

[Tocne oxkoHuaHMs HAOMIOACHHUS 32 TaICHUEM JJaBJICHUS 110 TIEpBOMY BapUaHTYy U 3aBEpIICHUS
cOpoca BOBI TI0 BTOPOMY BapHaHTy HEOOXOUMO BBITIOJIHUTH CIIEIYIOIIEE:

- TIOJIKQYKOM BOJBI U3 MEpHOro Oauka JaBjieHHE B TPYOONPOBOJE MOBBICUTH /10 BEIMYUHBI
WCTIBITATEIILHOTO JABJICHUS] HA TEPMETUYHOCTH Pr, 3auKCHpOBaTh BpeMsl OKOHYAHUS HCIIBITAHUS
Ha TEPMETUYHOCTh T U 3aMEPHUTh KOHEYHBIH YPOBEHD BOJBI B MEPHOM Oauke hy;

- OIIPEeNETUTh MPOJAOHKUTEILHOCTh UCTIbITaHus TpyOonpoBoaa (T — Ty), MUH, 00beM MmojKa-
YEHHOU B TpyOOIPOBOJI BO/BI U3 MepHOTro 6auka Q (11 mepBOTro BapuaHTa), pa3HOCTh MEX]y 00b-
€MaMHU TIOJKa4YeHHOW B TPYOONpPOBOJ M COPOIICHHOW W3 HETO BOJIBI WM O0BEM JIOTOJHUTEIHLHO
MOJIKAYeHHOM B TpyOONpoBo BoAbl Q (/1711 BTOPOro BapHaHTa) U PacCUMTaTh BEIMUUHY (pakTHye-
CKOT'0 pacxo/ia JOMOJIHUTEIIFHOTO0 00heMa BKaUeHHON BOJIBI (|, JI/MHH, 110 (hOpMyIIe:

HamopHhsiii Tpy6onpoBo1 IpHU3HAETCS BBIACPKABIIUM MIPEIBAPUTEILHOE U TPHUEMOYHOE THI-
PaBJIMYECKOE MCIIBITAHKS Ha TePMETHYHOCTD, €CJTM BEIMYMHA pacXoa IMOAKaYeHHOM BOJIBI HE TIpe-
BBIIIACT BEJIMYUH JIOMYCTUMOTO Pacxo/ia MOAKAYEeHHOM BOJIbI HA UCTIBITHIBAEMBIN YYaCTOK JUIMHOU 1
KM ¥ 00jiee ykazaHHOTO B Ta0uIe 6.12.
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Tabmauma 6.12

I[OHYCTI/IMaSI BCJIMYMHA YTCUKU BOJbI.

YcnoBHBINM 1uaMeTp
TpyOonpoBoJa, MM

Jonyctumast BeIM4MHA YTEUKU Ha
yaactok aimuHoi 1000 m, n1/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 JuIMHE UCTIBITHIBAEMOTO Y4acTKa TpyOOIpoBoia MeHee 1 KM puBeeH-
HbIE B TaOJIUIIE JOMYCTUMBIE PACXObl OJIKAYEHHON BO/BI CIIEyeT YMHOXKATh Ha €0 JJUHY, BbI-
PaKEHHYIO B KM.
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7 PemoHT TPpYOONIPOBOIOB

7.1 YkopaunBaHue TpyObI

MoHnTax TpyOonpoBoJa o onpeAeaéHHON TpaeKTOpUH 0ObIYHO TpeOyeT UCIoIb30BaHus (a-
COHHBIX YaCTeH, a TaKKe yKopauuBaHUs TpyO Ha MecTe yKiaaku. /st rapaHTUpOBaHHON CTBIKOBKU
TpyO HOC/IE OTPE3KH PEKOMEHAYETCsl YKOPAauMBaTh HA JJIMHY 10 2/3 TOJIBKO KaJluOpPOBAHHBIE TPY-
OBl CO crenHalbHOW MAapKUPOBKOM (cM. puc. 7.1), koTopas yka3blBaeT Ha MaKCUMaJIbHO BO3MOXK-
HYI0 JUInHYy oTpe3anus. KanubpoBaHnHble TpyObl (KOJIMYECTBO, HOMEHKIIATYpa U BUJ COCIUHEHHUS)
MOCTABJIAIOTCS 3aBOJAOM-H3TOTOBUTENIEM TI0 COTIIACOBAHMIO C TOKYyIATenIeM Mpu o(hOpMICHNH 3aKa-

3a.
mn = X

Pucynok 7.1 MapxkupoBka 1l KaJIMOpOBaHHBIX TPYO.

Tpyosr BULLT™ pexyrcs oueHs serko. [[ist pe3ku MOKHO MCIIONIb30BaTh TUCKOBYIO (pesy, a
TaK)Ke POIMKOBBIE pe3aku (puc. 7.2)

@

Pucynox 7.2 Peska TpyObI.

[Tpouenypa pe3ku:

- Iepe]] TeM, Kak pe3arh TpyOy, HEOOXOJMMO U3MEPUTH €€ BHEITHUM TuaMeTp B MecTe paspe-
3a, 4TOOBI YOSIUTHCS, YTO OH COOTBETCTBYET pa3MepaM IJIaIKoro KoHIa (cM. tadmuisl 2.2,2.4,2.7);

- oOpe3Ka TpyOBbl C MOMOIIIBIO BhIIIEYKa3aHHBIX HHCTPYMEHTOB;

- BRINOJHATE ckpyrieHue it Tpyd DN80-300 mm mmu caate dacky mas Tpydo DN350-600
MM (pucyHOK 7.3 a, 0). ITocne pa3pe3zanus u nepen cOOpKoil HEOOXOAUMO € TOMOIIBIO HATMJIBHUKA
WA NDTHQOBATBHON MaIIMHBI 3a4UCTUTH TIIAJKAN KOHEI] TPYOBl M BBIIIOJHHUTH CKPYTJICHHE WIIN
CHATH (packy, 4TOObI M30ekKaTh MOBPEXKICHHUS YINIOTHUTEIIHOTO KOJbLIAa P MOHTaxe TpyO. Pas-
MephbI (DacKku yKa3aHbl Ha pUCYHKe 7.3;

- BOCCTAHOBJICHHE 3aIIUTHBIX IIOKPBITHI B MECTax cpesa.

m
a) AT 6) «—|" DN Pasmepnr packu
f R5£0.2 | S, m, MM n, Mm
[ S R340.2 350-600 9 3
—_— - = 700-1000 15 5)

£

4 A o
Pucynok 7.3  Topen riaakoro KOHIIa TPYOBI.
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7.2 BoccraHoB/ieHHE OKPYKHOCTH TPYObI

DNIUICHOCTD TPYOBI, BO3HUKIIIAS B PE3YJIbTATe TPAHCIOPTUPOBKU U IMTOTPY304HO-Pa3rpy30-
YHBIX pabOT, MOXKET CTaTh MPUUYUHON HEBO3ZMOKHOCTH COOPKH 3JI€MEHTOB TPyOOIIPOBOIA.

BennunHa 3IIUICHOCTH.

D-d
% DIUIHIICHOCTH = x 100,
D+d
rae D — MakcuManbHOE 3HaYCHHE UaMETpa, MOJYyYCHHOE MPH U3MEPEHUH TIIaAKOT0 KOHIIA

TPYOBI;
d — MUHHMAaITbHOE 3HAYCHUE AUAMETPa, MOJYYEHHOE IIPH U3MEPEHHH IIIaJKOTO KOHIIA TPYOBL.
BoccraHoBneH#e TPYObI OIKHO OBITH BBIOIHEHO 0€3 MOBPEKACHHUS LIETIOCTHOCTH BHYTPEHHETO
HOKPBITHSL.

BoccranoBiieHre ¢ HOMOUIBIO JTe0eIKN

J1st paboOTHI UCTIONB3YIOTCS:

- 1ebeKa co CTaJbHBIM TPOCOM;

- Ce/IJI0 TOJICPKKH C HAMPABIISIOUINM IIKUBOM JJISi BEPEBKHU;

- IUTACTHHA OCHOBAHUS C IByMs HAITPABJISFOIMMH IIKWBAMH.

O0opynoBaHKHEe YCTAHOBUTH HA IIIAJAKHIA KOHEI TpyOsI (puc. 7.4).

[Tocne mpoBeeHHs OnepaIiii BOCCTAHOBIICHUS OKPY>KHOCTH HEOOXOMMO YOS TUTHCS B TOM,
YTO MOy4eHa TpedyeMasi OKpYKHOCTh M UTO TPOLEAYypa He MOBPEria BHYTPEHHEE MOKPHITHE.

Janee nmpousBoanuTs COOpKY TpyOOIPOBOJIa, HE yalsis 000pyAOBaHUs, YTOObI H30eXKaTh
BIIMSTHUSL YIIPYTO# e opManuu Tpyos.

Pucynox 7.4 BoccranoBnenne oKpyKHOCTH C TIOMOIIBIO JIEOSIKH.

BoccraHoBneHue npu NoMoIy riIpaBiInyeckoro JoMKpaTa

J1st paboOThI UCTIONB3YIOTCS:

- TUAPABINYECKHUI TOMKpAT;

- OpYCOK WIIH perynupyemasi moaJIepikKKa;

- JIBE MOKPBIThIE PE3NHON IUIACTHHBI OCHOBAHUS COOTBETCTBYIOIIETO pa3Mepa.

ObopynoBaHue ycTaHOBUTH (CM. pHC. 7.5). OTperyaupoBarh NOJAECPKKY B COOTBETCTBHHU C
nuaMmeTpoM TpyOsl. [lopiieHs qoMKpaTa NOJHUMATh, [TOKa IIaJKUI KOHEI| TpyObl He IpUMeT (op-
MY IIPaBWJIBHOU OKPYKHOCTHU.

[Tocne mpoBeeHUs: BOCCTAHOBJIEHUS YOEIUTHCSI, YTO OIepaliysl He IOBPEIUIa BHYTPEHHETO
nokpeITus TpyOsl. Ilepen cOopkoit TpyOoIrIpoBoia 000pYyI0BaHUE YAAIHTb.
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Pucynok 7.5 BoccranoBineHnne OKpyKHOCTH IIPU IIOMOILM IOMKpaTa.

7.3 PeMOHT BHYTpEeHHEro mOKpbITHS

LleMeHTHOE TIOKPBITHE MOXKET OBITH TOBPEKICHO CIy4aiiHO OO0 B pe3ynbrare rpydboro o0-
palleHus U Il BOCCTAaHOBJICHHUS NIEPBOHAYAIILHOTO COCTOSIHUS MOKPBITUSL TPEOYETCS BBIIOJIHEHUE
HECKOJIBKUX MTPOCTHIX U OBICTPBIX OINEparHii.

[ToBpexaeHHUSI, TOISKAITUE BOCCTAHOBIICHUIO

JIro6oe ciydaiiHOe MOBpEXIEHNE IIEMEHTHOTO TIOKPBITHSI UITH TIOBPEXKICHUE B pe3yJIbTaTe
HEOPEKHOTO 00paIleHNs MOTYT OBITh BOCCTAHOBJICHBI HA MECTE YKJIAJIKH, €CJTU TTOBPEKICHUE HE
CJIMIIIKOM CEepbe3HOE:

- y4acTok MeHbIne, yeMm 0,1 M2;

- JUTMHA MEHBIIIE, YeM YETBEPTh JUIUHBI OKPYKHOCTU TPYOBI;

- HET JIOKaJIbHOU nedopmaniuu TpyOsI.

B mpotuBHOM ciyuae, ceayeT OTpe3aTh MOBPEXKIESHHBIN y4aCTOK TPYOBI.

Tabmuna 7.1  CocraB ansa pemonta BHyTpernero L{ITIT.

KOMIIOHCHTEL Mapka, FOCT CootHolrenre koM- | Macca KOMIOHEHTOB
IIOHEHTOB II0 Macce Ha OJUH 3aMeC, KT
[TopTnanaieMeHT LHEM 1425H 10 10
OenbIit I'OCT 31108-2003 ' ’
TTecoK METKO3eD- [Tecok s cTpOUTENBHBIX
o P pabor, 1,0 1,0
I'OCT 8736
Bona nutneBas B 0,3-0,5 0,3-0,5

[Ipumeyanue — MenKo3epHUCTBIN MECOK MOIYYarOT IPHU MPOCEUMBAHUU YEpeE3 CUTO C sSTYEHKa-
mu pasmepamu 0,20 mm.

IIponenypa peMoHTa

BoccranoBnenne noKphITHS JOHKHO MPOBOJAUTHCS B 3aLIUIIIEHHOM OT MOPO3a MECTE.

Jnst mpoBeieHUST PEMOHTA BHEITHETO I[EMEHTHO-TICCUaHOTO TIOKPBITUS MPUMEHSETCS Mecya-
HO-IIEMEHTHBIN PacTBOp cornacHo Tabdmure 7.1.
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Ilecok M LEMEHT 3aChINAOTCS B €MKOCTh, IEPEMEILINBAOTCS BPYYHYIO JIOMATKOM 10 MOIy4Ye-
HUS OTHOPOJHOM cMecu. B cMech no6aBisieTcst Boja, M pacTBOP MEPEMEIINBACTCS JIOMATKON BpyY-
HYIO JI0 TMOJIYYE€HHS OJIHOPOAHON KOHCHCTEHILUH, CIIOCOOHOW POBHO YKJIAAbIBATHCS HA PEMOHTH-
PyEMYIO OBEPXHOCTh. Haimuns KOMKOB B paCTBOpPE HE JOIYCKACTC.

Mecto nedexra cMauuBaeTCsi TOHKUM CJIOEM KHJIKOTO CTEKJIa MSTKOW KHUCTBIO.

PacTBOp Hanocutcs B TpyOy Ha MecTO JedeKTa ¢ MOMOIIbIO PE3UHOBON MEpYaTKH, YIUIOTHS-
eTCsl, 3arJIayKUBaeTCsl U 3aTeM 3atupaetcs (dreiineBoil kucteto. [locie 3atupku mecto nedekra mo-
KPBIBAETCSI TOHKUM CIIOEM JKHMJIKOT'O CTEKJIA.

Jlns mpoBeAeHust MeJIKoro peMoHTa (pa3Mep aedekra Menbiie 1,0 cM, rrybuHa MeHbIle TOJ-
HIMHBI IOKPBITUS) TPUMEHSETCSI BOJAOLIEMEHTHBINA PacTBOpP.

Bona nobapnsiercss B ieMeHT. PacTBop Bpy4HYIO MepeMeNInBaeTcsl 10 MOJIYYeHUsS OAHOPOI-
HOW KOHCHCTEHIIHH, CITOCOOHOM POBHO YKJIaJbIBATHCS HA PEMOHTHPYEMYIO TIOBEPXHOCTh. Hanmmums
KOMKOB B PacTBOpE HE JOIYCKAETCH.

Mecto nedexra cMauMBaeTCsl TOHKUM CJIOEM JKUJKOIO CcTeksia. PEMOHTHBIA pacTBOp HaHO-
cuTcs B TpyOy Ha MecTO AedeKTa ¢ MOMOIIbI0 PE3MHOBOM MepYaTKU, YIUIOTHSAETCS, 3aryIayKuBaeTCs
U 3aTupaercs (aeieBoi KUCTbIO.

PeMOHTHOE MOKPBITHE MOCIIe HAHECEHUS U 3ariayKUBaHUs JOJDKHO UMETh POBHYIO OpMOOO-
Pa3yoIIyl0 MOBEPXHOCTh C MPHUJIETAIONIMM MTOKPHITHEM, HAHECEHHBIM METOJIOM LEHTPUYTHpOBa-
HUS, HE OTJINYATHCS IO LBETY.

[Tocne pemoHTa AedekTa MOKPLITUS, HE AoyckaeTcs Hanumaue octatkoB LTI B pactpybe u
Ha HApY>KHOI MOBEPXHOCTH TJIaJIKOT0 KOHIIA TPYOBL.

7.4 PeMOHT BHeEIIHEro MOKPLITHS

Buemnee nokpbiTHe TpyO MOXKET OBITH MOBPEXKJIEHO B MPOLECCE TPAHCIOPTHUPOBKU, XpaHe-
HUS UM yKIagku TpyO. OHO MOXKeT ObIThb BOCCTAHOBJICHO Ha MECTE YKJIAJKU WM Ha CKJIaje MpU
MOMOIIY OMTYMHOW KpPacKy MM KpacKH Ha OCHOBE CHUHTETHMUYECKHX CMOJI C MCIOJIb30BaHUEM IIPO-
cToi omepanuu. VcnpaBiaeHHIO MOJUIEKAT HEHMOKPBIThIE MOBEPXHOCTU TPYOBl, a TAaKKe YYaCTKH,
uMmerone 1eexTs! (B3AyTHsl, SIBHO BhIpaKEHHbIE OATEKHN). [IOKpbITHE TOIKHO OBITH CYyXHUM, POB-
HbIM, 0€3 COPHOCTH M MOCTOPOHHUX BKJIOUEHHUH. {751 BOCCTAaHOBIEHMS MOKPBITUS MCIOIb3YyeTCs
MaTepHual aHaJIOTHYHBIN OCHOBHOMY. [Iponienypa ncnpasnenus:

- Il HAaHECEHUs TMOKPBITHS MPOU3BOJIUTCS MOJArOTOBKA MOBEPXHOCTH TpyObl. OTcrioeHus
(B31yTHs1), MOATEKU U ApYyrue nedeKThl MOKPBITUS JODKHBI yIAIATCs JIO0BIM criocoooM, obecrie-
YUBAIOIIUM YUCTOTY ITOBEPXHOCTH OT 3arpsi3HEHUS U OCTATKOB IOKPBITHS;

- UCIIPABJICHUE TIPOU3BOAST HAHECEHNUEM CJI0S MOKPBITHS BPYUHYIO KUCTBIO MM KPACKOITYJIb-
TOM;

- CJIOM MOKPBITHS HAHOCAT MEPEKPBIBAIOIINMMUCS MapaIEIbHBIMU I10JI0OCAMHU C MEPEKPHITUEM
B OJIHY TPETh MOJOCHL. J{JI1 yMEHBIIEHUS Pa3HOTOJILUIMHHOCTH CJIOW MOKPBITHSI HAHOCAT MOJ0CaMH,
PacroI0KEHHBIMU NEPIIEHIUKYIIPHO K I10JI0CAM MPEABIAYLIETO CIIOS.

7.5 Coopka ¢ HCIOJIb30BAHMEM PEMOHTHBIX YacTei

B cinydae HeOpex)HOTO BeICHUSI CTPOUTEIbHO-MOHTAXHBIX PadoT, HECOOII01eHUs TpeOOBaHMIA TPU
TPAaHCIIOPTUPOBKE TPYO, a TaKKe MPH HEOOXOIMMOCTH BPEMEHHOTO JIEMOHTaXa y4acTKa TPyOOIpo-
BOJ1a, MIPelyCMaTPUBAETCSI BO3MOKHOCTh PEMOHTA TPYOOIIpOBO/Ia P MOMOLIH MaTpyOka ¢uiaHer -
pactpy6 kommencanuonubli ([IOPK), aBoitHoro pactpyba xommencanuonnoro (APK), mydrtsr
ceéprHoit (MC), mydTs! HaaBwxkHOU (MH), MydTsl pemonTHON HansmwxkHoi (MPH). /lna nposene-
HUS PEMOHTa y4acTKa TpyOOmpoBOJa CIeayeT PyKOBOJCTBOBAThCs pucyHkamu 7.6, 7.7, 7.8, 7.9,
7.10.
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Bripesats nedextnblit yuactok TpyOsl. Kpas TpyOb1 00paboTaTh U HaHECTH aHTUKOPPO3HOH-
HYIO 3aIIHTY.

"l JIeBuIi IIpaBbIit

W3Brieur U3 pactpyba ocraBuIMiics
IPaBbIif KYCOK TPYOBI M YCTaHOBHUTH
Ha Hero [IOPK ¢ yninoTHUTENbHBIM
koJsiblioM. IIpenBapurenbHo ocia-
OUTH raiikyu Ha IIMWIbKAX ISl CHS-
THSl YCUJIMU C PE3UHOBBIX YIUIOTHU-
TEJEH.

YCTaHOBHTH Ha JICBBIN KOHEII TPY-
Ob1 [IOPK.

Y CTaHOBUTH MPABEI KyCOK TpyObI B pacTpy0. [IOPK cnBuHyTH BiIEBO.
[I®PK Ha 1eBoM KoHIIe TpYOBI CIBUHYTh BIPaBo. ['aliki Ha MIMUIbKAX 3aTAHYTh TaK, YTOOBI CTHIK
TpyO pacronarajicsi MocepeanHe, COSANHUTD (IIaHIIbI 00ITaMH Ha 000MX KOHIIAX.

Pucynok 7.6  PemoHT TpyOOIIpoBO/a MpU MOMOINHU MaTpyoka Quaner - pacTpyOd KOMIECH-
caruoHubeii I1OPK.

Bripesats nedextHbiil yuactok TpyOsl. Kpas TpyObl 06paboTaTh 1 HAHECTH aHTUKOPPO3HOH-
HYIO 3alIUTY.

\ JleBbIit IIpaBbiit

OcnabuTh Taifk Ha MINMUIIBKAX, CHSIB YCUJIME HA PE3MHOBBIE YIUIOTHUTENH, YCTAaHOBUTH pe-
MOHTHBIE YaCTH HA JICBBIN U MIPABBIA KOHEI] PEMOHTUPYEMOU TPYyOHI.
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OTtpe3arb HEOOXOUMOH JITTMHBI HOBYIO TPYOY U YCTAaHOBHUTH €€ COOCHO C PEMOHTHUPYEMOM
TPYOOH.

ITepemectuts JIPK Tak, 4To0BI CTHIKK TPYO OBLIM TTOCEpeuHE (MEXAY PE3SMHOBBIMH YILIOT-
HUTEJIIMU) U 3aTSHYTh TalKU HA IIMHIbKAaX.

Pucynox 7.7 PemoHT TpyOOIIpoBO/Ia IIPH IIOMOIIH IBOMHOTO pacTpy0a KOMIIEHCAIIHOHHO-
ro JIPK.

nedexT

YCTaHOBUTH, C ABYX HPOTHBOIOJIOXKHBIX CTOPOH TPYOBl, Ha Je(peKT MOJOBHUHKH KOpITyca
My(TBI C YIUIOTHUTEJISAMU U COeTUHUTH Oontamu. [Ipu ycraHoBKe My(ThI nedekT nomkeH pacmo-
JIaraTbCs 10 LEHTPY YIIIOTHUTEIS.

Pucynox 7.8 PemonT TpyOOmpoBoa npu nomouty MygpTsl cBEpTHOI MC.
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Bripe3aTh nedekTHBIN yuyacTOK TPYOB.
Kpas TpyOs1 06paboTaTh 1 HaHECTH aH-
TUKOPPO3UOHHYIO 3aIlUTY.

W3Bneubr u3 pactpyba ocTaBIIuiics mpa-
BbIl Kycok TpyObl. Cma3zaTth €€ moBepx-
HOCTb CMAa3KOW JUIs JIyYILEro Iepemelie-
HUS MYQTBl IO MOBEPXHOCTH U YCTaHO-
BUTh HAa HEro HAJBIKHYIO MYy(QTy C yII-
JIOTHUTEJIBHBIMU KOJIBLIAMHU.

Y rrm————-

VYyacTok TpyOBl ¢ HAaABIKHOW My(TOl yCTaHOBHUTH B pacTpyO TpyObl C MpaBoil CTOPOHBI TPyOO-
npoBoja. HaasmwxkHyto My(dTy nepeIBUHYTh BJIEBO.

i ey
AP,

T r——

Pucynox 7.9 PemoHT TpyOompoBoa mpy MOMOIIX HaABHKHON MypTel MH.

Bripesats nedexTHbIi yqacTok TpyOsl HeoOxonumoi ainuHbl. Kpas TpyOs1 06paboTarth U Ha-
HECTH aHTHKOPPO3UOHHYIO 3aIIUTY.

r JleBblii ITpaBsIit j

T

OcnabuTh Tailky Ha MINUIIbKAX, CHSIB YCHJIME HA PE3MHOBbBIE YIUIOTHUTENN, YCTAHOBUTD pe-
MOHTHBIE YAaCTH Ha JIEBBIA U TIPaBBIN KOHEI] PEMOHTUPYEMOU TPYOHI.
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[Tepemectuts MPH Tak, yToOBI CTHIKH TPYO ObUIH OCEpETUHE (MEXKAY PE3UHOBBIMU YIIIIOT-
HUTEJISIMU) U 3aTSHYTh TalKU HA HIIWIbKAaX.

Pucynox 7.10 PemoHT TpyGompoBo/ia mpu noMouy MyQpTsl peMOHTHOU HaiBuxkHOI MPH.

B cea3zu ¢ pacuwupenuem u mooepnuzayueii npouszeoocmea 000 «JITK «Ce0600nwtii cokon»
ocmaenaem 3a cofoii RPAGO 6HOCUMb USMEHEHUA U 0ononHnenus 8 «Pekomendayuu no ucnosno-
306anuI0 Mpyoy.
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IIpu pa3pa6oTke MCHOJIb30BAJNCH CJIEAYIONIME HOPMATHBHO-TEXHUYECKHUE IOKYMEHTBI:

1 T'OCT 9.602-2005 Exunas cuctemMa 3aluThl OT KOPPO3UH U cTapeHusi. COOpyKEHUS MMO3EMHBIE.
OO6urme TpeGoBaHUS K 3aIIUTE OT KOPPO3HH.

2 I'OCT 3560-73 Jlenrta cranbHas ynakoBo4dHas. TeXHHYECKHE YCIOBHSI.

3 T'OCT 5525-88 Yactu coeiMHUTENbHBIC YYyT'YHHBIC, U3TOTOBJICHHbIE JINTHEM B IeCYaHble (POPMBI
Ui TpyOonpoBoioB. TeXxHUYECKHE YyCIOBHUS.

4 TOCT 5915-70 I'aiiku mecturpansble kjiacca To4HocTd B. KoHCTpyKims u pa3Mepsl.

5 T'OCT 6402-70 1aii0b1 npyXkuHHBIC. TEXHUYECKHE YCIOBHUS.

6 TOCT 7798-70 bonTsl ¢ mecTUrpaHHO# roJI0BKOH Ki1acca Tounocty B. KoncTpykuus u pa3mepsl.
7TOCT 8736-2014 Ilecok i CTpOUTENbHBIX paboT. TeXHUUYECKHEe YCIOBHS.

8 I'OCT 10692-80 TpyOsI cTanbHBIE, YyTYHHBIE U COSAMHUTENFHBIC YacTH K HUM. [Ipuémka, map-
KHPOBKA, YIIaKOBKa, TPAHCIIOPTUPOBAHNE U XPAaHEHHUE.

9T OCT 22733-2002 I'pyaThl. MeTo 1 1a00paTOPHOTO ONPEACTICHIS MAKCUMAIIBHOH IIOTHOCTH.

10 TTOCT 31108-2003 LlemeHTsI 001IECTPOUTENBHBIE. TEXHUYECKNE YCIOBHUS.

11 TOCT ISO 2531-2012 TpyOs! putuHTH, apMaTypa U UX COSAMHEHUS M3 YyTYHA C IIAPOBHIHBIM
rpauTOM /715 BOJO- U Ia30CHA0KEHHUS.

12 CHMUII 3.05.04-85 Hapy»Hble CETH B COOPY>KEHHUSI BOJOCHAOKEHHS U KaHATTU3AIIH.

13 CIT 31.13330.2012 Cgogp IIpaBun. BonocHabxenue, Hapy HbIE CETH U COOPYKEHUS. AKTyallu-
supoBanHas penakius CHull 2.04.02-84.

14 CII 32.13330.2012 Cop [IpaBun. Kananu3zanus, HapyHbIE CETH U COOPYKEHUS. AKTyalu3u-
poBanHas pemakus CHUIT 2.04.03-85.

15 CII 66.13330.2011 Csox IlpaBui. IlpoekTupoBaHue ¥ CTPOUTEIHCTBO HAMOPHBIX CeTel BOJO-
CHa0XEHUsI U BOJOOTBENICHHSI C MPUMEHEHHEM BBICOKOIIPOYHBIX TPYO M3 UyryHa C HIapOBHIHBIM
rpaduTOM.

16 PJT 153-39.4-091-01 MHCTpYKIHS 110 3alTUTE TOPOJICKHUX MOI3EMHBIX TPYOOIPOBOJIOB OT KOPPO-
3HH.

17 BS 6920 Uz nenus HEMeTAIUIMYECKHE I UCIIOIB30BAHUSA B KOHTAKTE C IUTHEBON BOIOM.

18 EN 545-2010 TpyOsl, huTuHrH, apMaTypa U UX COEIUHEHUS U3 UyTYHA C IIAPOBUAHBIM Ipadu-
TOM JJI1 BOJIONIPOBOIOB. TpeGoBaHuUs U METOBI UCIILITAHUH.

19 ISO 2230:2002 13aenus kayuykoBble. PykoBOJICTBO IO XpaHEHUIO.

20 ISO 2531:2009 Tpy©Os1, putuHrH, apMaTypa U3 BBICOKOIIPOYHOTO YyryHa C MAPOBUIHBIM Tpa-
(GUTOM M UX COCTMHEHUS ISl IPUMEHEHHS B BOJOIPOBOIHBIX CUCTEMAX.

21 ISO 4179:2005 TpyObl 1 PUTHHTH U3 YYT'yHA C MIAPOBUIHBIM Tpa(HUTOM /ISl HAOPHBIX U 0e3-
HaIOPHBIX TPYOOIpoBOI0OB. LleMEeHTHO-TIecHaHOe MOKPBITHE.

22 1SO 4633:2002 VYIUIOTHEHHS PE3WHOBBIC. YTUIOTHSIONIME KOJbIA JUISI MaruCTPaIbHBIX, Ape-
Ha)KHBIX M KaHAIM3alMOHHBIX TPYyOOIpOBOIOB. TeXHUYECKHE YCIOBUS Ha MaTepHAIBL.

23 ISO 7268:1983 durnary. OnpenencHrne HOMUHATBHOTO JTaBIICHUS.

24 ISO 7743:2008 Kayuyk ByJKaHH30BaHHBIM WM TepMoIIacTU4HbIN. Onpenenenue nepopmaru-
OHHO-TIPOYHOCTHBIX CBOMCTB IPH CKATHH.

25 1SO 8179-1-2004 Tpy6Osl u3 yyryHa ¢ mapoBUAHBIM rpaduToM. HapykHOe IIMHKOBOE MOKPHI-
tre. Yacte 1. [lokpbITHE METANTMYECKUM IIMHKOM C OTJICIOYHBIM CJIOEM.

26 1SO 8179-2-95 TpyOs! U3 uyryHa c mapoBUIHBIM rpadurom. HapykHoe IUHKOBOE MOKPBITHE.
Yacts 2. [TokpeiTHE Kpackoil ¢ OONBIINM COAEP)KaHUEM [IMHKOBOM MBLUIN U OTJICIOYHBII CIIOH.

27 1SO 8180-2006 Tpy©omnpoBoab! U3 YyT'yHa ¢ MIapOBUIHBIM Tpadutom. [lonusTrneHoBas OmieT-
Ka JJIs IPUMEHEHUS Ha MeCTe.

28 1SO 9001-2008 CucteMbl MEHE)KMEHTa KauecTBa. TpeOoBaHMs.



