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BBEJEHUE

Hactosimuit CBonm mnpaBWl  CONEPKUT yKa3aHUsS IO MPOCKTUPOBAHMID M  pacyeTry CHUCTEM
TpyOONPOBOJIOB HAPY>KHOTO M BHYTPEHHETO0 BOJOCHAOXKEHHS M KaHaJIM3alMU U3 TPyO U3 MOIMMEPHBIX
MaTepuaioB. BEITIONIHEHWE JTHX YKa3aHUM OOECIEeYUT COONIOACHHE O00s3aTebHBIX TpPeOOBAaHUN K
HapY>XHBIM U BHYTPEHHUM CHUCTEMaM BOJIOCHAOXKEHHS M KaHAIM3AIMH, YCTAHOBICHHBIX JCHCTBYIOIIMMHU
CHull 2.04.01-85* «BuyTpennuit BomompoBoa u KaHamm3auus 3maauiiy, CHull 2.04.02-84*
«Bogocnabxenune. Hapyxusie cetu u coopykenusi» u CHull 2.04.03-85 «Kananuzamnus. HapyxHblie cetu
U COOPYKECHUSD.

Pemenune Bompoca O NPUMEHEHMM JAaHHOTO JOKYMEHTa IPU NPOEKTUPOBAHUU U CTPOUTENIHCTBE
KOHKPETHBIX 3JaHUN M COOPYKEHUH OTHOCUTCA K KOMIIETCHIIMM IPOEKTHOM WM CTPOUTEIBHOMN
opraHMzanyv. B cioyyae ecnu NpUHATO pEIIEHHE O MPUMEHEHMHM HACTOALIETO JOKYMEHTa, BCE
YCTaHOBJICHHbIE B HEM MpaBHJia SBJISIOTCSA 00sA3aTeNbHBIMU. YacTUYHOE HCIOJIb30BaHUE TPEeOOBAHUN U
IIpaBWJI, IPUBEIEHHBIX B HACTOSLIEM JOKYMEHTE, HE IOy CKaeTCsl.

B ngamnom CBoae mpaBuUil pacCMOTPEHBI OOIIME BOIMPOCHL, Kacawmuecs TpyO €3 Ppa3IMIHBIX
MOJMMEPHBIX MaTepUaJIOB. YCTaHOBJIEHBI 0OIIMe TpeOOBaHUS K COpPTaMEHTy TpyO M cmocobam HX
COEIMHEHMSI, PACCMOTPEHBI BOIIPOCHI MOHTa)Xa TPyOOIIPOBOAOB, XPAHEHHUS TPYO U TEXHUKH OE30MaCHOCTH
npu uX MoHTaxe. llpuBeaeHB METOAMKM THUIPABIMYECKOTO pacyeTa CUCTEM BOJOCHAOXKEHHS U
KaHaIu3allMy, a TakkKe MIPOYHOCTHOTO pacyeTa HAMOPHBIX M OEe3HANOpHBIX TPYOONpPOBOJIOB MpHU
MO/I36MHOM NIPOKJIAAKE B TPYHTE.

B paszpaborke CBoma mpaBun npuHumanu ydactue: FO.H. Caprun, A. . Illapumnos
(Canrexnuunpoekrt), A.B. CnaakoB, A.A. OrcraBHoB (I'YII HWUMMocctpoit), B.A. Ycrioros, B.C.
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Powmetixo, A.fl. Ho6pomseicios, B.E. byxun, JI.JI. [1aBmoB (3AO «HITO Crpoitnomumepy), K.H. 3aiines
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CBOJ MTPABHUJI ITO MTPOEKTUPOBAHUIO U CTPOUTEJBCTBY

IMPOEKTUPOBAHUE U MOHTAX TPYBOIIPOBOJOB CUCTEM BOAOCHABKEHUA U
KAHAJIM3AIIUM U3 ITIOJIMMEPHBIX MATEPUAJIOB

OO0uue TpedoBanus

DESIGN AND INSTALLATION OF POLYMERIC PIPELINES FOR WATER SUPPLY AND
SEWAGE SYSTEMS

General requirements

1 OBJIACTb IPUMEHEHMUA

Hacrosimuit  CBox mpaBWil  paclpocTpaHseTcs Ha IMPOEKTUPOBAHUE M MOHTAX CTPOSILUXCS U
PEKOHCTPYMPYEMBIX CUCTEM BHYTPEHHHMX M HapyXKHBIX CE€Te BOJOCHAOKEHUS U KaHAJIW3alUu U3 TpyO U
COEIMHUTENBHBIX AeTajel (naiee - TpyObl) U3 MOJIMMEPHBIX MAaTEPUAIIOB.

2 OBIIME ITOJIOXKXEHUA

2.1 JlaHHBI NOKYMEHT BKJIIOYaeT TpeOoBaHMsA, OOUIME UIS BCEX BHIOB TPyO0 U3 MOIMMEPHBIX
MmatepuanoB. Crneunuduueckue TpeOOBaHMS Ui KaXJIOro BHJIA TPyOOIPOBOJOB M3 IOJUMEPHBIX
MaTEpUaJIOB NPUBEIECHBI B COOTBETCTBYIOIIMX CBOJAX ITPaBUIL.

2.2 TpyObl, COEAUHUTENIbHBIE AETAIM M JJIEMEHTHl U3 IOJUMEPHBIX MaTepUaJIOB, MPUMEHSEMbIE B
CUCTEMAaxX BOJOCHAOXKEHMS U KaHAJIU3alUH, YIUIOTHUTEIbHbIE MaTepHabl, BEIIECTBA JJI1 CMa3KH, KIEU U
Ip. JOJDKHBI MMETh CEpTU(MHUKATHI WIM TEXHUYECKHE CBHUJETEIbCTBA, a U1 CUCTEM BOJOCHAOXKEHHUS -
TUTMEHUYECKUE 3aKiroueHus ['occamanuananzopa Munsapasa Poccun.

2.3 XapakTepUCTHUKU HEKOTOPBIX MOJIMMEPHBIX MAaTEpUAIOB, IPUMEHAEMBIX 1JIs IPOU3BOACTBA TPYO U
COEIMHUTEINBHBIX JETaJCH, IPUBEACHBI B IPUIOKEHUHN A.

2.4 IlepeueHb HOPMATHBHBIX JOKYMEHTOB, Ha KOTOpbIE JaHbl ccbUlkd B CBOJE IpaBuil, MPUBEIEH B

NpUJIOKEHNHU b.
3 INPOEKTUPOBAHUE BHYTPEHHUX BOJIOIIPOBOJIHBIX CETEH

3.1 O0mme TpedoBaHMA

3.1.1 BeiObop Mmarepuana TpyO A8 CUCTEM XOJOJHOIO U TOPSYEro BOJOCHAOXKEHUS CleoyeT
NPOU3BOJUTH C Y4YeTOM Ha3HAueHUs W YCIOBUH  paboThl  TpyOOmMpOBOAOB, TeMIeEpaTypbl
TPAHCIOPTUPYEMOH BOJBI, a TAKXKE CpPOKa CIykObl TpyOOIPOBOMOB, PYKOBOACTBYSCH OTIEIbHBIMU
CBOJIaMHU ITPABWJI HA IPOEKTUPOBAHUE U MOHTAX TE€X WM UHBIX BUJIOB TPYO TPYOOIIPOBOJHBIX CHCTEM.

3.1.2 TpyObl M coeniMHUTEIbHbIE NETAIM W3 IMOJUMEPHBIX MaTepUasoB, IpeJHa3HAYCHHbIE IS
XO3AHCTBEHHO-TIUTHEBOTO BOIOCHA0XKEHUS, TOJDKHBI UMETh B MApKUPOBKE clI0BO «IIuTheBas.

3.2 Knaccupurkanust

3.2.1 Tun TpyO M COCTUHHUTENBHBIX JETaleH (3a MCKIIOUYCHHEM HM3TOTOBJICHHBIX M3 CTEKJIOIUIACTHKA)
IUI BOJIONPOBOJIOB XOJOAHOM BOJBI ONpeNeNsercss IO HOMUHAJIBHOMY JaBJICHHUIO B COOTBETCTBUU C

Tabaunei 1.

Tabnunoa 1

Tun TpyOsbI HomunansHoe naBienue no 'OCT 29324, MIla

Jlerxuii J1 0,25
Cpennenerkuit CJI 0,4
Cpeannii C 0,6
Tsoxenwiid T 1,0
Ocobotspkensiii OT 1,6

2,0

2,5

HamopHbie TpyOBbl M3 CTEKJIOIUIACTUKOB MOAPA3ICISIOTCS Ha TPHU THIA 10 HOMHHAJILHOMY JIaBJICHUIO -
0,6; 1,6 u 2,5 MIla.




3a HOMHMHANBHBIM JUAaMETp TPyOONPOBOAOB, M3rOTABIMBAEMBIX METOJAOM OJKCTPY3UH, MPUHAT
HapyXHbIA uametp. s TpyO, U3roTaBIMBaeMbIX METOJJOM HaMOTKH (HAalpUMeEp, CTEKIOIUIACTUKOBBIE U
0a3aJIbTOIIACTUKOBBIE), 32 HOMUHAJIBHBINA JUAMETP MPUHAT BHYTPEHHUI THaMeTp.

IlIpumeuanue - HomuHanbHOe JaBIE€HHE - 3TO IOCTOSIHHOE BHYTpEHHEE M30BITOYHOE JaBIECHHE BOJBI, KOTOpOE TPYOBl 1
COCIMHHUTENIbHBIE IeTaId MOTYT BBIIEP)KUBATh B TEUEHHE BCEro cpoka sKcIutyarau (50 jer) npu tremneparype Boxsl 20 °C.

3.2.2 Hanopssle TpyObl M3 IOJMMEPHBIX MaTEpUAJIOB M HUX COCIUHEHMs, IPUMEHSEMbIE IS
BHYTPEHHEI0 BOJIONIPOBOJIA Topsiuei BOJBI, JOJDKHBI OBITH PACCUMTAHBl HAa YCIOBUS IOCTOSHHOTO
BO3JIEHCTBUS TemnepaTypsl Boabl 75 °C 1 pacueTHOro rnepuoja 3KCIulyaTallud He MeHee 25 JeT.

3.2.3 Knaccudukaiuys HamoOpHBIX TPYO MOXKET MPOM3BOAMTHCSA Takke Mo Mmokazarento «SDR» u mo
cepusiM «Sy. OmnpeesnieHne 3TUX oKa3aTesiel MPUBEICHO B IPUIOKEHUHN A.

3.3 Buabl 1 cnoco0bl coeJuHeHUs TPYyO

3.3.1 Hanopuslie TpyObl, npeaHa3HaAuYE€HHbIE /11 BHYTPEHHUX BOJOINPOBOJIOB, JTOJKHBI COEIUHATHCS B
3aBHCUMOCTH OT BH/JIA MIOJIMMEPHOr0 MaTepuaa:

- Ha cBapke BpacTpyO (MOIMITUIIEHOBBIE, TOJIUIIPONIUIIEHOBBIE, TOIUOYTEHOBBIE U JP.);

- Ha KJIEt0 BpacTpyO (MOJMBUHUIXIOPUIHBIE, CTEKIOIUIACTUKOBbIE, 0a3aJIbTOIIIACTUKOBBIE U IP.);

- MEXaHMYECKMM IIyTeM C TIOMOIIbI0 pa3beMHBIX W HEPa3beMHBIX COCIUHHUTEIBHBIX JeTalleit
(MeTaIoNoMUMEpHBIE, «CIIUTOrO» MOJUATUIIEHA U JIp.).

3.3.2 Crioco0Obl COeTMHEHNS MIIaCTMACCOBBIX TPYO, COETUHHUTENBHBIX eTaje 1 apMaTypbl U MECTa UX
PacIoyIoKEH!s YCTaHABIMBAIOTCSA IPOEKTOM B 3aBUCUMOCTH OT:

- Ha3Ha4YeHUs TPyOONnpoBO/a;

- CBOICTB MaTepHana;

- BUJ1a, HOMEHKJIATyphl U Pa3MePOB TPyO, COEIMHUTENBHBIX JeTalIel U apMaTyphl;

- pabouero aBjeHUs U TeMIEPaTypbl TPAHCTIOPTUPYEMOI BOJIBI;

- BUJIa U CBOMCTB TPaHCIIOPTUPYEMOT'O BEIIECTBA;

- HOPMaTUBHOTO CPOKa CIIy:KObI TPyOONIPOBOAA;

- crioco0a MPOKIIAJKU TPYOOITPOBO/IA M YCIIOBHIA BHITIOJIHEHHS CTPOUTEIHLHO-MOHTaKHBIX padoT;

- TeMIepaTypbl OKPYXKAaOLIEeH cpeibl;

- IUTAHUPOBOYHBIX PEIICHU.

3.3.3 Bun coenuHeHus cienyeT NPUHUMATh U3 YCIOBUH oOecneueHus] TepMETUYHOCTH M MPOYHOCTH
TpyOOIIpOBOJIa HAa BECH IPOEKTUPYEMBII CPOK IKCILIyaTallH, & TAK)KE€ TEXHOJOTUYHOCTH NPU MOHTAXKE U
BO3MOKHOCTH PEMOHTa TPyOOIpOBO/IA.

3.3.4 Pa3beMHBIE COEIMHEHHS PEAYCMATPUBAIOTCS B MECTaX YCTAHOBKU Ha TPyOONPOBOAE apMaTypbl
U TPUCOEAMHEHHs] K OOOpYIOBAHHIO U Ul BO3MOXHOCTH J€MOHTa)ka 3JIEMEHTOB TpyOonpoBojaa B
IpoLecce AHKCIUTyaTallMM. OTH COEAMHEHHS JIOJKHBI OBITh PACIOJIOKEHbl B MECTaX, JOCTYIHBIX JUIS
OCMOTpa U PEMOHTA.

3.3.5 Coenunenue TpyO U3  pPAa3HOPOAHBIX  HECKJICHBAIOLIMXCS WM  HECBAPUBAIOIIMXCA
MOJUGUIMPOBAHHBIX U KOMIO3MIMOHHBIX ITOJIMMEPHBIX MAaTEpUaOB OCYIIECTBIISETCS C MOMOLIbIO
MEXaHUYECKUX COEAMHEHHH, KOHCTPYKIHMS M TEXHOJIOTHS MPUMEHEHHs KOTOPBIX YCTAHABIHMBAIOTCA II0
JAHHBIM WX W3TOTOBHUTEJIEH U MOCTABIIUKOB Il KOHKPETHOIO MOJIMMEPHOI0 MaTepuasa.

3.3.6 Merainyeckue IeTalyd COEAMHEHUN JOJKHBI OBITH M3TOTOBJIEHBI M3 KOPPO3MOHHO-CTOWKOIO
MaTepuana.

3.3.7 Cpoxk cityk0bl COeTMHEHUI JOKEH COOTBETCTBOBATH CPOKY CITYkKOBI TPYO.

3.4 IIpokaaaka TpyoonpoBoa0B

3.4.1 TpaccupoBka TpyOOIIPOBOIOB BOJOMPOBO/IA MPOU3ZBOJIUTCSA C YU€TOM (PU3HUECKUX (XUMHUECKHUX )
U MEXaHUYECKHUX CBONCTB Marepuana TpyO0 M CHOCOOOB MX COEJUHEHUS U TpeOOBaHU, yKa3aHHBIX B
CHulI 2.04.01.

[Ipu MoHTa)ke TpyO Ha CBapKe MOKHO IPUMEHSTh TPAJAULMOHHBIE CXEMbI MPOKJIAJAKH BOJIONPOBOAOB -
KOJIBLIEBBIE M TYMHUKOBBIC, MPH COCAMHEHUH TPyO C TOMOIIBIO COEAWHUTEIBHBIX JETalell CHUCTEMBI
PEKOMEHAYeTCs BBINOJIHATh C MPUMEHEHHEM KOJUIEKTOPHBIX Y3JI0B C pa3MEIIeHHWEM B HHUX 3allOpHOH u
peryiupymomei apMarypbl, y3JI0B TPHUCOEIWHEHHUS YYAacTKOB TpPyOOIPOBOJAOB MU MpPUOOPOB yueTa
KOJINYECTBA M pacxo/ia BOJbI.

3.4.2 TpyOonpoBoibl, KaK MpaBWJIO, AODKHBI MPOKIIAABIBATECA CKPBITO (B HIaxXTax, MITpodax u T.K.).
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OTkpbITast IpoKJIaaKa TpyOOIIPOBOIOB pa3pelaeTcsl B MECTaX MOJIBO/A BOJbI K BOJOpa300pHO apmaType,
a TaK)Ke B MECTax, /1€ UCKIIOYEHbI MX MEXAHUUYECKUE TIOBPEXKICHNUS.

[IpoknanpiBaTh TpyOOMPOBOJBI MOJ MEPEKPHITUEM IMOJBATBHBIX MOMEIIEHUN CIEeNyeT TOJIbKO B TEX
clly4asx, KOrja NpeayCMOTpeHa 3alliuTa OT MEXaHUYECKUX NTOBPEXACHUN.

[Ipu ropu3oHTaIbHON MPOKIAJKE YJaCTKH BOIOIPOBOIHBIX JMHHUHA M3 IJIACTMACCOBBIX TPYO ciemyer
MIPOKJIA/(bIBATh BbIIIE KaHAIU3ALMOHHBIX TPyOOmpoBoaoB. [Ipy HEBO3MOKHOCTH OOECIIEUUTh MPOKIAAKY
BBIIIE KaHAJIM3AIIMOHHOTO TPyOONMpPOBOAA, TPAHCHOPTHPYIOIIETO arpecCUBHBIC, TOKCUYHbBIE, IMaxydue
KHUJIKOCTH, BOJIONPOBOJ CJEIyeT MPOEKTHUPOBAaTh U3 TPyO TOJNBKO CO CBapHbIMH WM KIJIEEBBIMU
COETUHEHUSIMH.

3.4.3. IIpu npoeKkTUpOBaHUM TPYOONPOBOAOB CIEAYET MOITHOCTHIO MCIOJIB30BaTh KOMIEHCUPYIOIIYIO
CIIOCOOHOCTh TpyOOmpoBOoJa. DTO AOCTUTAeTCs IyTeM BBIOOpAa pPalMOHATBHOM CXEMbl NPOKIAAKU U
MPaBUIBHBIM pa3MeEIIeHUEM HEMOJBMKHBIX OIOp, ACSAIUX TPYOONpPOBOJ Ha y4YacTKH, TeMIepaTypHas
nedopManusi  KOTOPbIX  MPOMCXOAUT  HE3aBUCUMO OJMH OT JPYroro U  BOCIPUHUMAETCS
KOMIICHCUPYIOIIUMU 3JIEMEHTaMH TPyOOIpoBO/a.

Pa3menienue onop mpou3BOIAT B ClIEAYIONIEH OCIeI0BaTENbHOCTH:

- Ha cXeMe TpyOONpOBOJOB HaMEYalOT MECTa pAaClOJIOKEHUS HEMOJABWKHBIX OMNOp C Y4YeTOM
KOMIIEHCAI[MH TeMIIEpaTypPHbIX U3MEHEHUH JUIUHBI TPYO AJieMeHTaMu TpyOOpoBOa;

- IPOBEPSIIOT PACYETOM KOMIIEHCUPYIOUIYIO CHOCOOHOCTh Y4aCTKOB;

- HAMEYAlOT PacIoJIOKEHNE CKOMIB3SIINX U HETIOABM)KHBIX OIOP.

B Tex cnywasx Korga TeMmImepaTrypHble HM3MEHEHHUS JUIMHBI TpyOONpoBOAa  IPEBBIMLAIOT
KOMITEHCUPYIOIIYIO CIIOCOOHOCTh €ro 3J€MEHTOB, Ha HEM HEO0OXOJIMMO YCTAaHOBUTH JIONOJHHUTENbHBIN
KOMIIEHCATOP, KaK IPaBUJIO, TOCEPEANHE MEXAY HEMIOJBUKHBIMU OTIOPAMH.

[Ipu paccraHoBKke omop ciexyeT Y4YUTbIBaTh, 4YTO IE€peMElleHHe TpyObl B  IUIOCKOCTH,
NEPIEHAUKYISIPHON OCH TPYOBbI, OrpaHUYUBAETCS PACCTOSHUEM OT MMOBEPXHOCTHU J0 CTEHBI.

3.4.4 3anopHas 1 BoJIOpa30OpHast apMaTypa J0HKHA UMETh HETIOABHKHOE KPEIJICHUE K CTPOUTEIHHBIM
KOHCTPYKLHUSAM JUIsl TOTO, YTOOBI YCUJIHS, BO3HUKAIOIIUE MTPH MOJIb30BAHUU apMaTypoi, He Mepe/laBaIuCh
Ha TpyOBbI.

3anopHy0 apMarypy AWaMeTpoM A0 32 MM ¢ KOPIyCOM M3 MOJUMEPHBIX MaTepHalOB JIOIYCKAaeTCs
YCTaHABIIMBATh 0€3 KPEIUIEHUSI K CTPOUTENBHBIM KOHCTPYKIIUSIM.

3.4.5 PaccrosHue npu nNapaiieNbHOW MPOKIAJKEe M MEXAY MNepeceKaroluMucs TpyOomnpoBoaaMHu,
BBINIOJTHEHHBIMU U3 TOJMMEPHBIX MaTepHajioB, M TPyOONpPOBOJAMHU, BBIINOJHEHHBIMU W3 JAPYTUX
MaTepHasioB, B TOM YHCIIE CTATbHBIMU, PETIIAMEHTHPYETCSI HOPMAaTUBHBIMH JIOKYMEHTAMHU.

3.4.6 CxpsiTas pokiIaaKa B 00po3ax u mrpodax MomKHA 00ecreuyrnBaTh BO3MOXKHOCTh KOMIIEHCAITUN
nedopmaruii mIacTMaccoBbIX TPYOOIIPOBOIOB 0€3 MEXaHUUECKUX MOBPEXKIECHUH UX 3JIEMEHTOB.

3.4.7 Tlpu cOopke (aHIEBBIX COSAMHEHHI TpPYyOONPOBOJOB 3allperiaeTcsl yCTpaHEeHHEe IepeKoca
¢naHIEeB MyTeM HEPaBHOMEPHOI'O HATSATUBaHHs OOJTOB M YCTpAaHEHME 3a30pOB MEXAY (IaHIaMH IpH
MTOMOIIY KIMHOBBIX IPOKJIAJ0K U 1aif0.

3.4.8 Ilpu ckpeiTOl mnpokiagke TpPyOONPOBOAOB U3 TOJMMEPHBIX MAaTepUAIOB BHYTPEHHSSA
MOBEPXHOCTh OOPO3/1 UM KaHAJIOB HE JI0JKHA UMETh TBEP/ABIX OCTPBIX BBICTYIIOB.

3.4.9 TIpu cOopke pe3bOOBBIX COEAMHEHUH IODKHA OBITH COOIOJIEHA COOCHOCTh METANTUYECKUX U
IJIaCTMacCOBBIX TpyO U netanell. [loBepxHOCTh pe3bObl AeTanu AOKHAa ObITh POBHOM, unMCTOW M O€3
3ayCEHIIEB.

3.5 I'mapaBaudeckunii pacyer TpyOONpoBOAOB

3.5.1 Bemuuuna Hanopa H,, HeoOXoaumas JUId MOJA4YM BOJBI TMOTPEOUTEINO, OINpENeNsIeTcs IO

bopmyiie
H-l-p = ZItl + thC + hreOM + hCE 5 (1)

rre i, - yIenpHBIE TIOTEPU HAropa Ipu Temreparype Bojsl £, °C (moTepu Harmopa Ha eAMHUILY
JUTUHBI TPYOOIIPOBO/IA), M/M;
[ - nmuHA yYacTka TpyOOIpoBoia, M;
h,. - TOTEpH HAMOpa B CTHIKOBBIX COSTMHEHUSX M B MECTHBIX CONPOTUBIICHUSIX, M;
hieov - TEOMETpUYECKass BBICOTa (OTMETKA CaMOW BBICOKOW TOYKHM PAacYETHOTO ydacTKa
TpyOOmnpoBOa), M;



he, - cBOOOAHBIN Hamop Ha M3JIKMBE M3 TPYOOIpoBOAa, M (AJI1 CAaHUTAPHO-TEXHUYECKHX
npubOpoB mpuHUMaeTcs 1o npuioxenuto 2 CHull 2.04.01).

Ilpumeuanue - Jlonmyckaercs ) h,. npuHUMaTh paBHOU 20-30 % Y'id.

3.5.2 Ilorepu Hamopa Ha €IWHUIY [JIMHBI TpPyOOmpoBoma i, 03 ydera THAPABIUYECKOTO
COTMPOTHUBIICHUS CTHIKOBBIX COCTMHEHUI CIEAYyeT ONpeaAesaTh no hopMyie

vt
pr—
2gd

2)

rje A - KO3 PUITMESHT THAPABINYECKOTO COMMPOTHUBIICHUS TI0 JUTMHE TPYOOIIPOBO/IA;
V - cpenHsisi CKOPOCTh IBHXKCHHS BOJIBI, M/C;
g - yCKOPEHHE CBOOOJHOTO MageHus, M/c%;
d - pacueTHBIN (BHYTPEHHHI) THaMETp TPYOOIPOBOIA, M.

KoadduumeHT rupaBindeckoro CONpOTUBICHHS CIEAYET ONpeAesaTh Mo Gpopmyie

a - 0

sb, 131202~ b)le(37d /K )T

DZ lgRe¢- 1 0
lg(3,7d /K,)

0

N

)

rae b - uncno mogoous peKMUMOB TEYCHUS BOIBL;
Reg - uncno Pelinonbaca gaktuueckoe;
K, - x03QpuImeHT >KBUBAICHTHON IIEPOXOBATOCTH, M, IPUBOJIUTCS B OTAEIBHBIX CBOJAX
npaswi, HO He MeHee 0,00001 m.

Uwcno mogo0us pexKMMOB TEUSHHSI BOJBI b ONPENeNsIIOT o (hopMyIie

be1+ IgRe,
IgRe,, (4)
(npu b > 2 cnenyer npuHumMarth b = 2). @akrtudeckoe yncio PeitHonbaca Rey, onpenensercs no gpopmyie
Re, - vd
V
)
rae V - KOOQOHUIHMEHT KHHEMATUYECKON BI3KOCTH BOJIBI, M*/C.

Uucno PeliHonbaca, COOTBETCTBYIOIlEE Hayaly  KBaJpaTHUHOW  OOJIACTM  THUAPABIMYECKUX
COIIPOTHBIICHUH MTpH TypOyJICHTHOM JIBHKCHHUHU BOJIBI, OMIPEEIsieTCs 1o GpopmyIie

_500d
xe K
: (6)

3.5.3 Jlnsd OpUEHTHPOBOYHBIX PACUETOB IO BBILICTIPUBEIECHHBIM (DOpMysaM MOXHO HCIOJIb30BATh
HOMOT'PaMMBI, IPUBEJACHHbIE B MPUIOKEHUH B.

Homorpammbr Ha puc. B.l u B.2 npenHa3HaueHsl JUIsl ONpEAENICHUS YAEIbHBIX IOTEPh HAlopa Ha
TPEHUE NPU TPAHCHOPTUPOBAHUU BOJIbI ¢ TemmnepaTtypoit 10 °C.

[To nHomorpammam Ha puc. B.3 u B.4 ompenensiercss monpaBouHblid KO3QQHUIUEHT A, K BEIUYHHE
10001, ecmu Temneparypa Bojibl otsindHa ot 10 °C.

3.6 Onopsl U KpenJieHust

3.6.1 B mecrax mpoxojia uepe3 CTPOMTENbHbIE KOHCTPYKUUU TPyObl M3 MOJUMEPHBIX MaTepHUajoB
HEO0XOIMMO TPOKJIAAbIBaTh B THJIb3ax. J{TMHA TWIB3BI JOJDKHA IMPEBHINATH TOJIIMHY CTPOUTEIBHOMN
KOHCTPYKLIMU Ha TOJIIMHY CTPOUTENbHBIX OTAEJIOYHBIX MAaTepualioB, a HaJ IOBEPXHOCTHbIO II0JIa
BO3BbIMAThCA Ha 20 MM. PacnonioxkeHne CTHIKOB TPYO B T'HIIb3aX HE JIOITYCKACTCH.

3.6.2 Jlns TpyOONpOBOJOB M3 TMOJMMEPHBIX MATEPUAIOB TMPUMEHSIOTCA IOJBHXKHBIE OIOPBI,
JIOTIYCKAIOILUE MEPEMEILIEHUE TPYO B OCEBOM HAIPABJICHUU, U HENOJBUYKHBIE OINOPHI, HE JOIYCKAIOIIUE
TaKUX MepeMeIIeHUN.

Re
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3.6.3 Hemnoasmwxkuble omopsl Ha TpyOax clieyeT BBINOJHATH C IOMOIIBI0 NPUBAPEHHBIX WIH
MPUKJIECHHBIX (B 3aBHCHMOCTH OT Marepuana TpyO) K Tedy TpyObl YNMOpHBIX Kojel, My}t - maus TpyO
nuaMeTpom 110 160 MM WM CETMEHTOB - I TpYO auamerpom Oostbire 160 M.

[Ipumepsl pacCTaHOBKM ONOP IPUBEIEHBI HA PUCYHKE 1.

r % T *
1

T
f
f

[

-
——

il
E 3

—
i o
-

—
o — =]

QAT

Pucynok 1 - ITpumepbl pacCCTaHOBKU HEMOJIBUKHBIX OIOP

HenonsmwxHoe kpemieHre TpyOonpoBOAa Ha ONOpE IMyTeM CHKaTUs TPYObI HE JOITyCKaeTcsl.

B kauecTBe MOABMKHBIX ONOP CJEIYyET NPUMEHSTH MOJIBECHBIE OMOPHI MJIK XOMYThI, BBIIIOJHEHHbIE U3
MeTajula WM IOJUMEpPHOr0 Marepuaina, BHYTPEHHHH AMaMeTp KOTOPBIX IOJKeH ObITh Ha 1-3 MM (c
y4e€TOM TPOKJIAJAKH M TEIJIOBOIO paciidpeHusi) OoJiblle HAapyKHOTO JAHAMETpa MOHTUPYEMOTO
TpyOOnpoBoOa.

Mexny TpyOONpPOBOAOM M METAJUIMYECKUM XOMYTOM CIIEAYeT IMOMEIIAaTh MPOKIAJIKY W3 MSITKOTO
Matepuana. [llupuHa npokiaanky 10JKHA MPEBBILIATE IIUPUHY XOMYTa HE MEHEE YEM Ha 2 MM.

3.6.4 PaccTaHOBKY HETIOABM)KHBIX OIOP CIIEAYET IPUHUMAThH TaKOH, YTOOBI TEMIIEPATYPHbIE U3MEHEHUS
JUTMHBI YYaCTKOB TPYOOIIPOBO/IOB HE MPEBHIIIAIN UX KOMIICHCUPYIOILYIO CIIOCOOHOCTb.

3.6.5 IIpyu HEBO3MOXKHOCTH YCTAaHOBKHM KPEIUICHWH Ha PAaCYETHOM PACCTOSHUU 10 KOHCTPYKTHUBHBIM
co0OpakeHUsIM TPYOOIIPOBO/IBI AOIMYCKASTCsI MPOKJIAIbIBATh Ha CIUIOIIHOM OCHOBaHHH.

3.6.6 JlnuHa He3aKpeIUIEHHBIX TOPU3OHTAIbHBIX TPYOOIPOBOJOB B MeCTax IOBOPOTOB U
NPUCOETUHEHUS UX K Mpubopam, 060pya0BaHUIO, (IIAHIEBBIM COSAMHEHHUSIM HE JOJKHA mpeBbimath 0,5

M (DUCYHOK 2).

Pucynok 2 - Tlpoknaaka TpyOOTIPOBOJIOB B IIaXTax

3.6.7 3apenky mTpoO, KOpoOOB, OTBEPCTUH B MEXKIYITAXKHBIX NEPEKPHITHSIX U CTEHAX CleIyeT
BBINOJIHATH 110CJIE OKOHYAHUS BCEX pabOT 110 MOHTAXy U UCIIBITAHUIO TPYOOIIPOBOJIOB.

3.7 KomneHcanus TeMIepaTypHOro yiJinHeHusi Tpy0OonpoBoaoB

3.7.1 Ilpu NpoeKTUpPOBaHUM M MOHTaXXe€ TPYOONPOBOJOB U3 MOJUMEPHBIX MaTEpUAIOB HEOOXOJUMO
YUUTHIBATh 3HAYUTEIbHbBIE TEMIIEPATypPHBIE N3MEHEHHS JIIMHBI U IPHHUMATh COOTBETCTBYIOIIHE MEPHI IO
UX KOMIIEHCAIUH.

3.7.2 BennunHy TeMnepaTypHOTO H3MEHEHUS JUTMHBI TpyOonpoBoaa Al onpeaenstoT no Gpopmyie

Al = aATL, (7)



rae o - K03 (PHUIHEHT TEIIOBOTO JINHEWHOTO paciiupenus MaTepuaina Tpyosl, °C™;
AT - pa3HOCTh MEX/1y MaKCHUMAJIbHOM 1 MUHUMAJIBLHOM TeMIepaTypaMu TpyOOIpoBoa;
L - nnuna TpybonpoBoia, M.
3.7.3 IlpononbHble ycunuss N;, BO3HHKAIOLIHME B TPyOONpOBOAE NPH HU3MEHEHHWU TeMIeparypsl, 0e3
ydeTa KOMIIEH Al TeMIIEpaTypHbIX JedopMaluii ornpeaensior no Gpopmyse

N, = aATE,F, (8)

rae Ey - montynp ynipyroctu marepuana Tpyosl, MIla;
F - miiomia ik MonepeyHoro CeUeH st CTEHKH TPYyObl, M2,
TemnepaTypHble HampsoKeHHsT HEOOXOAMMO YYMUThIBaTh B JIFOOOM  3aKpEIUICHHOM  y4YacTKe
TpyOONnpoBOa MpH 000 JUITMHE ydacTKa.
3.74 OcCHOBHBIMH KOMIIEHCHUPYIOLUIUMH  3JIEMEHTaMH  TpyOONpoBOjAa  SBISAIOTCS  OTBOJBI,
netneobpasuele, [1-o6pa3Hbie, cUIbGOHHBIE U IPYyTHe BUIbI KOMIEHCATOPOB.
3.7.5 KomnieHcupyrorias CnocoOHOCTh 0TBOJIa o1 yriioMm 90° ompexaensercs o Gopmye

3 3
Al = o] (@ +r)+0.07r
3E,D L+r
©)
rac Al, - MakcUMalIbHO AOIMYCTUMOC IPOJAOJIBHOC IEPEMCIICHUC pr6OHpOBOI[a OT JIEVCTBUSA

TEMIIepaTypPbl, KOTOPOE MOXKET OBITh KOMIIEHCHPOBAHO OTBOJIOM, M;
[\ - INMHA TpPUIETAloIIEero K OTBOAY HPSMOro ydyacTka TpyOOIpoBojaa 10 MOJBMXKHOM
OTIOPHI, M;
¥ - paauyc u3ruda oTBoJa, M;
D - HapyHbII1 tuameTp Tpyo, M;
[o] - pacueTHasa npouHocTs, Mlla;
Ey - mogyns ynpyroctu, MIla.
CxeMbl THYTOT'O OTBO/Ia M KOMIIEHCATOpa MOKa3aHbl HA PUCYHKE 3.
3.7.6 Komniencupyrorias cnocoOHocTh [1-00pa3Horo koMmmeHcaropa onpeaesieTcs: mo gopmyie

/= £(9,4r3 +14,9/%a + 7,84 + 1,3a%)
0,25E,hD
(10)
rae Al - MakCUMaJbHO JOIyCTUMOE MPOAOJIBHOE TEepeMelIeHne TPyOOnpoBOJa OT ACHCTBUS

TEMIIEPATYPbI, KOTOPOE MOXKET ObITh BOCIIPUHATO KOMIIEHCATOPOM, M;
h - BBUIET KOMIICHCATOPA, M;
7 - paguyc u3ruda OTBOJIOB KOMIIEHCATOPA, M;
@ - JUTMHA TPSMOTO yYacTKa KOMIIEHCATOpa, M;
D - Hapy>XHBIH JuaMeTp TPyObI, M;
[o] - tonyckaeMoe HanpsKEHUE U3 YCIOBUH JUINTENbHOM npouHocTH, MI]a.
3.7.7 MakcumallbHO JOMYyCTHUMOE PAcCTOSHUE OT OCH KOMIIEHCATOpa 10 OCH HEMOJBUKHOW OMOPBI
TpyOompoBoaa Ly, CM, JOIDKHO BEIYUCIATHCA 10 (hopMyIe

me = L
" 20T

(11)

3.7.8 Paccrosinue / ot ocu TpyOBbl OTBOJA IO OCH YCTAHOBKHU CKOJB3SIIEH OMOPHI (DUCYHOK 4) CleayeT
MIPUHUMATH PaBHBIM

[ = K~JAID , (12)
rae K - xosddunuent, onpeaenseMblii TPOYHOCTHBIMU M YTIIPYTUMHU CBOHCTBAMU MOJIMMEPHOTO
Marepuana Tpyo mo hopmyie
K= 3&
0
(13)



rae 0 - pacdeTHasi MPOYHOCTh MaTepuaia Tpyos:, MI1a.

3.7.9 B HeoOXOAUMBIX cIyyasX KOMIIEHCUpYIOIIAs CHOCOOHOCTh TpPyOONpPOBOAOB MOXKET OBITh
MOBBIIIICHA 32 CYET BBEJICHHS JIOMTOIHUTEIBHBIX TOBOPOTOB, CITYCKOB U TIOJTbEMOB.
3.7.10 KommeHcanusi TEIUIOBOIO JMHEWHOTO YIJIMHEHUs TPyO M3 MOJUMEPHBIX MaTepHUajoB MOXKET

o0OecnieunBaThCs MPOAOJIBHBIM M3TMOOM IPH YKIAJKE MX B BHJE «3MEWKM» Ha OMNOpe, MHUPUHA KOTOPOH
JI0JKHA JIOIYCKaTh BO3MOKHOCTB M3rHba TpyOOIpoBoa MpH Mepernaie TeMreparyp.

6

G5a ]

[

l=i,+r

= i
J I" L r lal

a - OTBOX, 0- KOMIICHCATOP

Pucynok 3 - CxeMbl THyTOTO OTBOJIa M KOMIIEHCATOpa

3.7.11 Ilpu HeoOXOAWMOCTH YyBETWYEHHUS KOMIeHcupylomel crnocoonoctu I'-, Z- u Il-o06pa3Hbix
3JIEMEHTOB TPYOONPOBOAOB TPUMEHSIOT METOJA «PAaCTSHKKM» (NPEABAPUTENFHOE HANPSHKEHUE) TPH

MOHTaX€e TPyOOIpoBO/a.
3.8 TensioBasi n3oas1ust TPyOONPOBOIOB
3.8.1 TpyGompoBoabl s ropsiueid BOAbl (KpoMe TMOABOJOK K BOJOPa30OpHBIM mpubOopam) u3

TTOJIMMCPHBIX Tp}/'6 JOJIKHBI UMCTDH TCINJNIOBYIO U30JIALNIO.

a

i 4
| I
~ N
| 'Al ! :Al
kL‘= = = % = '4"=:T
éﬂl L J‘. al L !

|

~

a - Ha 0TBOJIE; O - Ha TPOWHUKOBOM OTBETBJICHUU
Pucynok 4 - Cxembl pacroyIOKeHHUs OTIOp

3.8.2 TemnoByro H30AIMI0O TPyOONPOBOAOB oOmNpeAesstoT pacyerom cornacHo CHull 2.04.14.
KoadduimenT TemmonpoBoHOCTH Marepuaia JobkeH ObiTh He Oonee 0,05 Bt/(m°C), HO mpu 3TOM

TOJII[MHA TEMJI0BOH U30JISIIINHU JOKHA OBITh He MeHee 10 M.
4 IPOEKTUPOBAHUE BHYTPEHHEM KAHAJIM3AIIUA U BOOIOCTOKOB

4.1 O0mue TpedoBaHus

4.1.1 CucreMbl BHYTPEHHEH KaHATW3AIMK 3[JaHUN CIEAYET MPOCKTUPOBATh U3 KaHAIU3AIUOHHBIX TPYO,
pacCUMTaHHBIX Ha TPAHCIOPTHPOBAHUE CTOYHBIX BOJ C MOCTOSIHHOM Temmeparypoid He Huxke 75 °C u

KpaTKOBPEMEHHO He MeHee | MuH ¢ Temneparypoit He meHee 90 °C.
4.1.2 TIpoekTupOoBaHHE CUCTEMbI KaHAJIHM3AIMA U3 TPYO M COCIMHUTEIBHBIX JETajed W3 Pa3IUYHBIX

MTOJIMMEPHBIX MaTEPUATIOB HE JOIMYCKAETCS.
4.1.3 Cuctembl BHYTPEHHUX BOAOCTOKOB JJIS 3aHUM BBICOTOM 10 10 M JomycKaeTcsl BBINOIHATH U3
9
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Oe3HanopHbIX TPYyO, Mpu OOJbIIEH BbICOTE 3aHUs ClIeAyeT MPUMEHSATh HAallOpHbIE TPYOBI.

4.1.4 TpyObl K3 MOJMMEPHBIX MaTEPHAJIOB JOJDKHBI OBITH MPOJIOKEHBI, KaK IMPaBHIIO, CKPHITO - B
iaxrax, kopobax, 60po3iax u T.1I.

B Mmectax BO3MOXKHOI'O MEXaHMYECKOTO MOBPEXKICHUS TPyO cleayeT HMPUMEHSTh TOJBKO CKPBITYIO
MIPOKJIAJIKY.

JlomyckaeTcst OTKpbITasi MPOKJaJKka KaHAJIW3alMOHHBIX M BOJOCTOYHBIX TPYOOIIPOBOJIOB B IOJBajax
3laHul, He OO0OpYIOBaHHBIX IOJ MPOU3BOACTBEHHbIE, CKJIAJCKHE WM CIy)KeOHbIe IOMEIIEHUs, Ha
4yepJakax U B CaHy3J1ax 3JaHHi.

4.1.5 K Mectam nmpouucTKH TpyOOINpPOBOAOB U3 MOJMMEPHBIX MaTepUAIOB JOKEH ObITh oOecredeH
JIETKUI 1OCTYN IIOCPEACTBOM YCTAHOBKH JABEPOK, CbEMHBIX LIUTOB, PEIIETOK U T.II.

4.2 Pazmepsbl TpyO

JaMeTpbl KaHATU3AlMOHHBIX TPYO W COCTUHMTENbHBIX JeTajei JOJKHBI ObITh YHHU(PHUIIMPOBAHBI 110
HapyxHOMy nuametpy: 32, 40, 50, 75, 90, 110 u 160 mm. TonmmuHa CTEHOK TPYO M COEIMHUTEITHHBIX
JeTajlell 3aBUCUT OT BHJA MOJMMEPHOIO0 MaTepuaa M yKa3blBacTCsl B COOTBETCTBYIOIIMX HOPMAaTHBHBIX
JIOKYMEHTaX.

4.3 Buabl 1 c1oco0bI coequHeHUs1 TPYO

4.3.1 TpyOompoBOABI JJIsI CUCTEM BHYTPEHHEW KaHAJIM3AIIUU COCTUHSIOTCS C TOMOIIBIO PacTpyOHBIX
COEZIMHEHUH ¢ UCTIOIb30BaHUEM YINIOTHUTENBHBIX KoJtel, a /it TpyO [1BX - Taxke Ha Kiiero.

4.3.2 OnaHueBble COEIMHEHUS HCIONb3YIOTCS B MECTax IMepexojia TpyOOonmpoBojAa Ha UyTyHHbIE WU
CTaJIbHBIE TPYOBI MM /TS TOAKIIIOYEHUS K 000pyIOBAHUIO.

4.3.3 CoenuHeHre OTBOJSIIMX TPYOONPOBOJOB CO CTOSKAMH HAJICKHUT MPOU3BOAUTH Ha pacTtpyde ¢
YIJIOTHUTEIBHBIM KOJBIOM. Ilpu coequHeHun riaagkux TpyO Mexay coOol JOomycKaeTcsi MpUMEHEHue
JIBYXpacTpyOHBIX My(]T, IPH 3TOM MY(Thl HEOOXOIUMO 3aKPETUIATH Ha OMOpax.

4.3.4 T'magkue KOHIIBI YYT'YHHBIX JI€Talel (BBIITYCKH TPANoB, BOJOCTOYHBIE BOPOHKU U T.II.) CIELYET
COEIUHATh ¢ TpyOaMH U3 TMOJUMEPHBIX MaTepUalOB COECIUHUTEIbHBIMH PAcTpyOHBIMU HaTpyOKamH ¢
YIUIOTHUTEIbHBIMU KOJIbIIAMH UM MaH>KETaMHU.

4.3.5 CoennHeHne TIaAKUX KOHLIOB KaHAIM3AIMOHHBIX TPYO M3 MOJIMMEPHBIX MaTEpUAJIOB C pacTpyooM
YYT'YHHOH KaHaJM3allMOHHOM TpyObl TOro e JAuamMeTpa CieayeT MPOU3BOAUTH C NPUMEHEHHEM
CHEIHAbHBIX YIJIOTHUTEIbHBIX KOJIEI MJIK MaHXKeET.

4.4 Ilpoxsaaka Tpy0oONpoBoOI0B

4.4.1 Ilpu nmpokiagke KaHAIU3AIMOHHBIX CTOSKOB B KOMMYHMKAIIMOHHBIX IIaxTaX, IITpoOax, KaHaiaax
1 KopoOax orpaxxjaromye KOHCTPYKIUH, 00eCIIeUUBAIOIIIE TOCTYI B MIAXTy, KOPOO U T.II., JOJKHBI OBITh
BBINTOJIHEHBI B cooTBeTcTBUU co CHuII 2.04.01.

4.4.2 MecTa ipoxoza CTOSIKOB 4epe3 MEPEKPBITUS JOIYCKAETCs 3a]1€/bIBaTh IEMEHTHBIM PACTBOPOM Ha
BCIO TOJILUHY MEPEKPHITHSI.

[Ipu mpoknanke TpyO B MEPEKPHITUU UX CIEAyeT 00epTHIBATH T'MIPOU3OISAIMOHHBIM MaTepraioM Oe3
3a3opa.

4.4.3 TpyOo1poBO/Ibl HE JOJKHBI IPUMBIKATh BIUIOTHYIO K TOBEPXHOCTH CTPOUTENBHBIX KOHCTPYKLIUH.
Paccrosinue B cBeTy MEXIy TpyOaMH U CTPOUTENBHBIMU KOHCTPYKIMSIMH JTOJKHO OBITH HE MeHee 20 MM.

4.4.4 KomneHcanusi TeMOepaTypHOTO YIJIHMHEHUS TPyOOIPOBOJIOB INpPH HCIHOJIB30BAHUU CBAPHBIX U
KJIEEBbIX COEJIMHEHUH JOJDKHA OOECHeurMBaThCs C IOMOIIBI0O  pPAaCTPyOHBIX COEOUHEHHH C
YIJIOTHUTEIBHBIMU  KOJbLIAMHU, BCTaBISEMBIMH B OOBIYHBIA WJIM KOMIIEHCAIMOHHBIM (YAJTMHEHHBIH)
pactpy0.

4.4.5 Cnenyer mnpeaycMaTpuBaTh >XECTKOE€ U TPOYHOE KpEIUIEHHE CaHUTAPHBIX MNPHOOPOB K
CTPOUTENbHBIM KOHCTPYKLIMAM O€3 nepeiay yCHINNA Ha TpyOOIpOBOIbI.

4.5 I'mapasianyeckuii pacyer TpyoonpoBoaos

4.5.1 /lnameTp KaHAIM3aLMOHHOTO CTOSIKA PACCYUTHIBAETCS HA MPOMYCK PACYETHOrO pacxojia BOJABI U3
YCJIOBUSL YCTOMUMBOCTU MPOTHB CPbIBA T'MJIPABIMYECKUX 3aTBOPOB CAHUTAPHO-TEXHUYECKUX MPUOOPOB,
MPUCOEANHEHHBIX K 3TOMY cTOsIKy. Ilpu sToM BennumHa paspexeHHs,, BOSHHMKAIOUIETO B CTOSKE, HE
JIOJKHA MPEBBIIATh MUHUMAJIBHOM BBICOTHI THAPABINYECKUX 3aTBOPOB.

Bce oTrBoHBIE KaHaNM3alMOHHBIE TPYOOIPOBOBI, KaK MPaBHIIO, CIEIYEeT PacCUUTHIBATh TaK, YTOOBI
IIPU PACYETHOM PACXOJie CTOKOB OHU pabOTaIM B O€3HAIIOPHOM PEXHME.

Bonocrounble CTOSIKM W COEAMHEHMS JOJDKHBI OBITh T€PMETHMYHBIMHU IPHU JABJIEHUU BOJbI, PAaBHOM

10
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BBICOTE CTOSIKA, ¥ POYHBIMU MIPU 3aCOPEHUU U TTEPEIIOTHEHHH.
4.5.2 JTonyctumasi BEIMUYMHA Pa3pekKEHUsI B BEHTUIIMPYEMbIX M HEBEHTHWJIMPYEMBIX KaHAIU3AUOHHBIX
cTosikax He noipkHa mpeBbimath 0,9h,, e /A, - BBICOTA HAaWMMEHBIIETO W3 THUIPABIMYECKUX 3aTBOPOB
CaHUTAPHO-TEXHUUYECKUX MPUOOPOB, MPUCOSAMHEHHBIX K KAaHAIN3AIIMOHHOMY CTOSIKY.
4.5.3 Benuuuny paspekeHHs B BEHTHWIHMPYEMOM KAHAIM3ALMOHHOM CTOSIKE CIEAYET ONPEAENSTh IO

bopmyie

rac

65 qs E1,677
O(1+ cosa ))D2, 1
0,71 0,5

HDW E HQODM E
dOmK Lcm
Ap - BeTMYMHA pa3peKeHUs B CTOSIKE, MM BOJI. CT.;
¢s - PaCUETHBIN PacXo]] CTOKOB, MC;

0y - YTOJI TIPUCOETNHEHHS ITO3TaKHOTO OTBOAA K CTOSIKY, Ipajl.;
D,,, - nuameTp cTosika (BHYTPEHHHUI), M;

doms - IAAMETP TOATAKHOTO OTBOJA, M;
L., - pabouas BbICOTa CTOSIKA, M.

(14)

Ilpumeuanue - Ilpu 90D, > L., cnenyet npuauMath 90D, = L.

4.5.4 BennuuHy pa3peXeHUs] B HEBEHTUJIUPYEMOM KaHAJIM3AIMOHHOM CTOSIKE CIIEIYET ONpPEACSTh MO

dhopmyne

rIe

rac

Ap =0,31V,,*, (15)
Vey - CKOPOCTH BOJOBO3AYITHOW CMECH, M/C, KOTOPYIO OTIPEIEISIOT 10 (hopmyJie
V. = O, tgq,
" (16)

O, - pacxon BO3yxa, PKEKTUPYEMOro (YBIEKAaeMOT0) B CTOSIK JIBHKYIIUMHUCS B HEM CBEPXY
BHU3 CTOKaMU, MC, onpezenseTcs no gopmyie

0,12

13 8q0,333D|,75E D E
. = 0,5 ome
@90?L,m @ (1+ cosd 0)0,177
(17)
w - IJ10IIaab CCUCHUA CTOAKA, M2.
Ilpumeuanue - CMm. npumeuanue x 4.5.3.
4.5.5 YKIIOH cCaMOTEUHOTr0 TpyOOIpOBOAA is CIEIyET ONpeNeNaTh o hopMmyJe
P - ASVI)\
* 2g4R,
(18)

rac

As - KO3 (PHUIMEHT THIPABINYECKOTO COMPOTUBIICHHS TPYOOIpoBoOIa (KaHaa);

V - cpenHsis CKOPOCTh TEUEHUS )KUIKOCTH, M/C;

g - YCKOpEHHE CBOOOIHOTO MaeHus, M/C%;

R, - TMuApaBIMYECKHI panyC MOTOKA, M;

b, - 0e3pa3MepHBIl IMOKa3aTelb CTEMEHU, XapPaKTePU3YIOUINH pEeXUM TypOYJICHTHOTO
TEUEHUS KHUIKOCTH - IEPEeX0aHbIH (b, < 2) WU KBaApaTUUIHBIN (b, = 2).

[Ipu b > 2 cnenyet npuHUMATH by = 2.
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) o=

s

028K
4R,

a

(19)
rae a - SMIIUPUYECKUI MTOKA3aTENb CTENEHH, 3aBUCSIINN OT K,
a=0,3124 K,%%16, (20)
= 3- llgls{em
gRe,
21)
Uucno PeitHonbica Re,, onpenensroT mo ¢popmye
Re, = SOOLAR,
KD
(22)
Uucno PeitHonbaca Rey onpenenstor mo Gpopmyse
Re, V 4R,
v
(23)
rae vV - KO>()QHIMEHT KUHEMATHYECKOW BA3KOCTH KUIKOCTH, M’/C. JIas OBITOBBIX CTOKOB
cieayer npuHUMaTh v = 1,49:'10° m%/c.
Ilpumeuanue - CpeHss CKOPOCTh TEUEHUS )KUIKOCTH V, IPH HETIOJHOM HANOJIHEHUH TPYOOIpoBoa (KaHaia) paBHa:
HJ
R b
V.= V.E5"
Rin
(24)
rae V, - cpelHsis CKOPOCTh TeUEHUS KUIKOCTH MPHU TOJTHOM HAIOJHEHUH TpyOomnpoBoaa, M/c;

Ry, R, - TUApABIMYECKHE PanyChl TIPU HETIOJIHOM M TOJIHOM HAIllOJHEHUHU TPyOOmpoBoaa,

M.

4.5.6 Pacxo/ *KUAKOCTH (s paBEH:

qS = VH.W’

(25)

riae W - JKHBOE CEYEHHME IOTOKA KUIKOCTU IIPM JAaHHOM HAIOJHEHHH TpyOompoBoma, M2,
KOTOpO€e paBHO: W = K, d".
3uauenus hi/d, R,, Ru/Rsi, Ky mpencrabienst B Tadumiie 2.

Tabnunpa 2

3HadyeHNE THAPABINIECKOTO OTHOIIIEHNE THIPABIMYECKUX
Hamonuenue Tpydonposoa
nid paauyca paanycos Kw
’ R Raw/Ren

0,1 0,0635 0,2540 0,0409
0,2 0,1206 0,4824 0,1118
0,3 0,1709 0,6836 0,1982
0,4 0,2142 0,8568 0,2934
0,5 0,2500 1,0000 0,3927
0,6 0,2776 1,1104 0,4920
0,7 0,2962 1,1848 0,5872
0,8 0,3042 1,2168 0,6736
0,9 0,2980 1,1920 0,7445
1,0 0,2500 1,0000 0,7854

4.5.7 lnametp 6e3HAMOPHOTO TPYOOIPOBOAA B 3aBUCMMOCTH OT €T0 HAIOJHEHHUS U Pacxojia CTOYHOU

KHUIAKOCTHU JOITYCKACTCA OMMPEACIIATE IO HOMOIpaMME NPHUJIOKCHUA r.

4.6 Onops! U KpenJjieHus
4.6.1 Kpenuth TpyOONMpOBOABI KaHAIM3AIMM W BHYTPEHHUX BOJIOCTOKOB HEOOXOJMMO B MeECTax,
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yKa3aHHBIX B MPOEKTE, COOII0Iast CIEAYIONINE TPeOOBAHNS:

- KpeTJIeHHs! JTOJDKHBI HAMIPABIIATh YCUITUS, BO3HUKAIOIIUE TPU YUTHHEHUH TPYOOIIPOBOJa, B CTOPOHY
COEIMHEHH, NCIIOJIb3YEMBIX B KAUECTBE KOMIIEHCATOPOB;

- KpeTJIeHHsl clieyeT YCTaHABIMBATh Y pacTpyOOB TpyOONpPOBOIOB;

- KpeIyIeHHs! TOJKHBI 00eCIIeYUTh YKIOH U COOCHOCTB JieTajeil TpyOonpoBoI0B;

- YCTaHOBJECHHBIE Ha TJAJAKOM KOHIIE TpPyObl KpelsieHUs JOJDKHBI JIOMYCKaTh pacueTHBIC
TEeMIEpaTypHbIe YAJTUHEHUS TpyOOIpOBOAa;

- paccTosHHE MEXIy KpeIlUIeHHsIMH ig TpyoOorpoBogoB muamerpoM 10 50 u mo 110 mm ¢
COCIUHEHUSIMH Ha KOJbI[aX JODKHO TPUHHUMATBCS B 3aBUCHMOCTH OT Marepuaia TpyObl IO
COOTBETCTBYIOIIEMY CBOJy MPaBUII;

- IIpY YCTaHOBKE KPEIUIEHUI Ha COETUHUTENbHBIX JIeTaIIX He0OX0JUMO MpeayCMaTpUBaTh PacCTOSHUE
JUIsL KOMIIEHCAIlMM TEMIIEpaTypHOTro yaiauHeHus. lIpyu HEBO3MOXKHOCTHM YCTAaHOBKHM KpEIUICHUH Ha
COETMHUTENIbHOM JIeTalli COCEHUE NIE€TANIM 3aKPEeIUISIOT XOMYTaMU Ha PAcCTOSHHUAX, 00EeCTIeYUBAIOLINX
YAJIMHEHUE COCUHUTENBHOM JIeTau.

4.6.2 BepTukalbHBIE YYacCTKH TpyOONpOBOAA JOJKHBI WMETh KPEIUICHHS, yCTaHABIMBAE€MBIC: IO
pacTpyOoM; Ha maTpyOKax, UCIOJIb3YEMBIX ISl PUCOCTUHEHUS K CETH YHUTA30B M TpanoB. Ha 0TBOAHBIX
TpyOax OT rUAPO3aTBOPOB KPEIIJICHUS HE YCTaHABINBAIOT.

4.6.3 Ilepen mpokiaakol TpyOOMPOBOJOB M PACCTaHOBKOW KpEIUIEHUH ClieAyeT MPOYHO 3aKpenmuTh K
CTPOUTETHHBIM KOHCTPYKIIUSIM CAaHHUTApPHBIE MPUOOPHI, BOAOCTOYHBICE BOPOHKH W JIPYyTH€ MPUEMHUKH
CTOUYHBIX BOJl. MeTajuiMuecKue COECIUHUTENbHBIE AETaIU JOJIKHBI UMETh CaMOCTOSATENbHbBIE KPETUICHHUS,
MpeI0TBpalaloIINe Nepeiady Harpy30K Ha TPYyOBI.

4.6.4 Tlpu cOopke (QuaHIEBBIX COCTUHEHUH TPYOOIPOBOJIOB 3arpelaeTcss yCTpaHEeHHe IepeKoca
(aHIeB MyTeM HEPaBHOMEPHOI'O HaTSATMBaHMS OOJITOB M YCTpaHEHHE 3a30pOB MEXIy (praHumamu mnpu
MTOMOIIY KJIMHOBBIX IPOKJIAJI0K U IIaii0.

4.6.5 Ilpu ckpbITON TNPOKIATKEe TPYOONPOBOJOB H3. TMOJMMEPHBIX MaTEpPHATIOB BHYTPEHHSIS
MMOBEPXHOCTh OOPO3/1 UM KaHAJIOB HE JIOJDKHA UMETh TBEPABIX OCTPHIX BHICTYIIOB.

4.6.6 Tlpu cObopke pe3pOOBBIX COCTMHEHHH JOHKHA OBITH COONIOZIEHA COOCHOCTHh METATMYECKUX U
MJIaCTMACCOBBIX JieTanei. [IoBepXHOCTh pe3nObl AeTanu 10JKHA OBITh POBHOW, YHCTOM U 0€3 3ayCEHIIEB.

S MPOEKTUPOBAHHUE HAPYKHOI'O BOJOIIPOBOJIA

5.1 O0mue TpedGoBaHus

5.1.1 BpiOop HanmopHbIX TPyO M3 MOJIMMEPHBIX MAaTEPUAIOB JJISl HAPY>KHBIX CHUCTEM BOJOCHAOKEHUS
IIPOU3BOJUTCS C YUETOM KIMMATUYECKUX YCIOBUN U TEXHUKO-3KOHOMHYECKHX OLICHOK.

5.1.2 TpyOsl moaduparoT pacyeToMm, IpU 3TOM JUIsl HApY>KHOTO BOJOINPOBOJA, KaK MPAaBHUIIO, CIEAYET
npunuMarhb TpyOsl Tuna «C» (PN-6) u Beime.

5.2 Knaccupuxkauus Tpyo

5.2.1 TpeOGoBaHuUsl K TEOMETPHUUECKUM pazMepaM TpyO U UX MmapaMeTpaM yKas3aHbl B pazzaene 3.2.

5.2.2 JInuHy OTpe3KOB TPyO WM OYXThI YKa3bIBAIOT B IOKYMEHTAIIUUA U3TOTOBUTEIS.

5.3 Coennnenue Tpyo

5.3.1 Jlna coenuHeHus TpyO W3 MOJUMEPHBIX MATEpPUAJIOB JOJDKHBI MCIOJIB30BATHCS, KaK MPABHIIO,
COEIMHUTENIBHBIE JI€TalM W3 MOJIMMEPHBIX MaTepuanoB. JlomyckaeTcss HCHOIb30BaTh CIEIMAJIbHBIE
COEIMHUTEIIbHBIE JETAIA U3 METAILIA.

5.3.2 lns coequnenus Tpyo auamerpom 10 110 MM U3 nmoanoneuHOB clieyeT UCTOIb30BaTh CBAPKY.
Tpyosr u3 ITIBX, creknomnacTMkoB U 0a3ajbTOIUIACTUKOB CIEAYeT COEIUHATh Ha pacTpyOHBIX
COEMHEHUSX, YIUIOTHSIEMBIX TPO(QHUIBLHBIM PE3UHOBBIM KOJIBIIOM, WM Ha KIIEIO.

5.3.3 Jlna npucoenuHeHust TpyO W3 MOJIMMEPHBIX MaTEpUajoB K apMaType U METANIMYECKUM TpyOam
CJIEZlyeT HCIIOJIb30BaTh IJIACTMACCOBbIE OypTOBBIE BTYJIKH M CBOOOJHBIE METaUIMYecKue (hIaHLlbl MU
HEpa3bEMHBIE COCIMHEHMS U3 IIJIaCTMACChI-METaJLIa.

5.4 Ilpoxyaaka TpyOONpoBOIOB

5.4.1 TpaccupoBKa BOJOIPOBO/IA IOKHA OCYIIECTBIATHCS B cooTBeTCTBUM co CHuMIT 2.04.02 ¢ yueTom
crioco0a MPOKJIAJKU - B TPYHTE, B KOJUJIEKTOpax, HEMPOXOIHBIX KaHalaX JIMOO B PEKOHCTPYHUPYEMBIX
TpyOOIpOBOaX, ONPEAEIAEMOr0 MECTHBIMH YCIIOBUSMHU U PE3yJIbTaTaMHU SKOHOMHUYECKOTO pacyeTa.

5.4.2 TIpy HOBOM CTPOUTENBLCTBE MPEANOUTEHHE CIIEAYET OTIaBaTh MPOKIIAAKe TPyOOIpoBO/a B IPyHTE.
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5.4.3 Cnenyer ucnoib30BaTh BO3MOKHOCTh TOBOPOTA TPACCHI 3a cueT u3ruda TpyObl ¢ MUHUMAaJIbHBIM
paanycom

. ED
20 (26)

>

rne Ey - Mmonyns ynipyroctu nonumMepa npu pactsoxennu, Mlla;
D - HapyxHbIil 1uameTp Tpyo, MM;
G - pacueTHasi IPOYHOCTH (MIpeaen TeKYYeCTH) Ui MaTepuana Tpy0 mpu pactsbkenuu, MIla.
5.4.4 TloBopoT Tpacchl MOXET OBITh OCYIIIECTBIEH TaK)K€ 3a CYET OTKJIOHEHHS OCH OJIHON TpyObI
OTHOCHUTENFHO JIPYTOi B pacTpyOHOM COEIMHEHUH, YIUIOTHIEMOM KOJIBIIOM, Ha yrod J0 2°.
5.4.5 MunumanbHOe 3ariyOJieHHe BOJOMPOBOAA 10 Bepxa TpybdompoBoga cormacHo CHwull 2.04.02

JIOJDKHO TIPEBBIIATH TNTyOUMHY MpOMEp3aHusi IpyHTa AJs JAHHOM MECTHOCTH He MeHee ueM Ha 0,5 M.
YMeHpaTh TIyOMHY 3aJ0XKEHUS TPYOOINpOBOJA JOMYCKAETCS TOJIBKO NpU MPUMEHEHUH TEIUIOBOM
M30JISILUH, KOHCTPYKLUSI KOTOPOM HE MOTJIOLIAET BIIary.

5.4.6 MunumanbHoe 3ariayOjJeHHe BOJONPOBOJA M3 YCIOBHM MPOYHOCTH TMPU OTCYTCTBUU
TPAaHCHOPTHBIX HArpy30K (KpoMe MOJIMBOYHOIO BOJOIPOBOJIA) JOKHO OBbITh HE MeHee 1,0 M.

5.4.7 llepeceuenue BOAOMPOBOAA C IPYTUMH KOMMYHHUKAIUSIMH, a Tak)Ke€ aBTOMOOWIBHBIMH U
KEJIE3HBIMU JIOpPOTraMH CJIeyeT BBINOJIHATH B COOTBETCTBUU ¢ TpeboBanusmu CHull 2.04.02.

5.4.8 Ilpu nepeceyeHuu ¢ KaHaIM3alMeld Ha paccTosHUU, MeHblieM 0,4 M (110 BEpTUKAIU B CBETY),
BOJIONPOBOIBI M3 IOJMMEPHBIX TPYO IOJDKHBI HMPOEKTHpoBaThes B (yTisipax. PacctosHue oT Kpas
bymisipa 10 mepecekaeMoro TpyOonmpoBoaa TOKHO OBITh HE MEHEE 5 M B KOKIYIO CTOPOHY.

5.4.9 CoenuHeHue miIacTMacCcoBbIX TPYO ¢ TpyOaMH M3 APYTHX MaTepHalloB (CTalbHBIMM, YyTYHHBIMU,
acOeCTOLIEeMEHTHBIMU U T. J.) CJEIyeT BBINOJHATH HAa Pa3beMHBIX coeAuHeHusx. llpu mnoazemHoi
IIPOKJIAJIKE TAKUE COSIUHEHMS CIEAYET YCTAaHABIUBATH B KOJIOILAX.

5.4.10 [lepeceuenue maacTMaccoBbIM TPYOOIIPOBOJAOM CTEH COOPYKEHMH ClEIyeT MpeaycMaTpUBaTh B
¢bymispax. 3azop Mexay ¢GymIisipoM U TpyOONpPOBOIOM 3aJENIbIBAETCS SJACTUYHBIMH MaTepUaiaMu,
MIpeIOTBPALIAIOIINMHU [1011a/IaHKe Baru BHYTph QyTispa.

5.4.11 Ilpu npoxmnagke TpyO B TOHHENAX (KOMMYHMKALIMOHHBIX KOJUIEKTOpax) CIEIYyeT BBINOJIHAThH
tpeboBanust CHull 2.07.01, mpu 5TOM 3y1eKTprUecKre Kadeau U IpOoBOJa JOHKHBI MPOKJIAABIBATHCS BHIIIIE
TpyOOIPOBOOB U3 NOJIUMEPHBIX MAaTEPUATIOB U JOJKHBI ObITh KOHCTPYKTUBHO BBI/ICTICHBI.

5.4.12 Kpemnenue apmarypsl K CTEHKaM M JHUILY KOJOJIA, TYHHENIS WIM KaHajla CJeayeT
IIPOU3BOJIUTH C TOMOILBIO AHKEPHBIX OOJITOB U XOMYTOB MJIM 3aMOHOJINYMBATH OETOHOM.

5.4.13 Ilepeceuenue TpyOONIPOBOJOM CTEHOK KOJOMALEB WIA (YHIAMEHTOB 3[aHUN CJEAyeT
npegycMaTpuBaTh B CTaJbHBIX WM IUIACTMAcCOBBIX ¢ymigpax. 3a30p Mexay OQymispoM u
TpyOOINPOBOIOM 33/I€TBIBAECTCS BOAOHEIPOHUIIAEMBIM JIACTUYHBIM MaTEPUAJIOM.

5.5 Pacuer TpyOOnpoBoia Ha NPOYHOCTH

Pacuer TpyOompoBOosa Ha NPOYHOCTH BO3MOXKHO MPOU3BOJUTH IO PA3JIMYHBIM METOAUKAM,
IIPUBEACHHBIM B CIIPaBOYHOM JinTeparype. OfHa U3 HUX JaHa B npuioxxeHuu /1.

5.6 'mppaBauveckuii pacyer TpydonpoBoaa

I'uapaBnuueckuil pacueT CUCTEM BOJOCHAOKEHMsI, U3J0KEHHBIA B pazjene 3.5, cienyeT NPUMEHSTb
TaK)Ke U JIJISl pacyeTa HapyKHbIX CUCTEM BOJOCHAOKEHUSI.

5.7 Komnencanus TeMIepaTypHOro yJJIHHeHUs!

5.7.1 KommneHcarusi TeMnepaTypHOro yJIMHEHHS MOJ3€MHBIX BOJIOIIPOBOIOB XOJIOTHOM BOJIBI U3 TPYO
C pacTpyOHBIMH COEIMHEHHUSAMH, YIUIOTHAEMBIMU PE3MHOBBIMHU KOJIbIIAMH, IOCTUTAETCS B pacTpyOax.

5.7.2 JIna mnoa3emMHBIX BOAOIPOBOJOB HA CBAPHBIX WM JAPYTHX HEPa3bE€MHBIX COCIUHEHUSX,
MIPOKJIAJbIBAEMBIX B TPYHTE, C Y4YeTOM 3alleMJIeHHs TpyO TPYHTOM CIEIHaJbHONH KOMIICHCALUU He
Tpedyercs. Ilpu mpoxmanke B KaHajgax cleayeT IMPOBOAMTH pacyeT Ha KOMIIEHCALMIO YJUIMHEHUS B
COOTBETCTBUHM C pazfesnom 3.7.

6 IPOEKTUPOBAHUE HAPYKHOM KAHAJIM3AIIAU, BONIOCTOKOB U JIPEHAXKEN

6.1 O0mue TpedGoBaHus
6.1.1 Beibop Tpy0 ciemyeT mpou3BOAUTH C YUYETOM COCTaBa CTOKOB, MX TEMIIEPATypbl, HA OCHOBaHUHU
TUJIPaBIMYECKUX U MPOYHOCTHBIX PACUETOB.
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6.1.2 JInst caMOTeYHOW KaHAIM3AIMK CJIEIYeT MCIOIB30BaTh TPYObl KaHAIM3alIMOHHOTO COPTAaMEHTA.
[IpumMeHeHne HaMOPHBIX TPYO JTOJIKHO ObITH 000CHOBAHO.

6.2 Knaccupuxkauus Tpyo

6.2.1 JIns Ge3HamopHOM KaHaiIM3alMU TiaJkue TpyObl YHH(DHUIMPOBAHBI MO HAPYKHBIM JHAMETpPaM,
KpoMe TpyO U3 CTEKJIO- M 0a3aIbTOIIIACTUKOB, U3TOTABIIMBAEMBIX HAMOTKOM.

TpyObl O KOJBIEBON JKECTKOCTH 0OOJIOUKH MOJPA3CNISIOTCS Ha KIACChl: HEXKECTKasl, MOJIyKeCTKas U
xectkasi. Kimacc Tpy0 npuBeieH B IPUIOKEHUH A.

6.3 Coennnenue Tpyo

6.3.1 Ha tpyOonpoBoiax caMOTeUHOM KaHaIU3aluu CIeAyeT MpelyCMaTpuBaTh Kak pa3beMHBIE, TaK U
HEPAa3bEMHBIE COCMHEHMUS.

6.3.2 B kauecTBe pa3beMHBIX CIEIYET HCIOIb30BaTh pPACTPYOHBIE COEAMHEHUS, YIUIOTHSEMbIE
KOJIBLIAMH Pa3IMYHOTO IpOQHIIs.

6.3.3 OcHOBHBIC BHIBI M CTIOCOOBI COEAMHEHUH TPYO pHUBEACHBI B pazene 3.3.

6.3.4 Jlns HanmopHbIX TPYOOIPOBOJIOB KaHAIM3ALMU CJIEAyeT HCIOJIb30BATh IPEHMYIIECTBEHHO
HEpa3bEeMHbIE COCIMHEHHUSI - CKJICBAaHUE U CBAPKY.

6.3.5 Pasbemuble coeauHeHus ((diaHueBble W JAp.) Ha HANOpPHOM KaHATW3AIMM, Kak IPaBHIIO,
WCTIONB3YIOTCS JIJIsl COETMHEHHS TPYO ¢ 000pyI0BaHHEM.

6.4 Ilpoxsaaka TpyOoonpoBoaoB

6.4.1 TpaccupoBka Hapy>XKHOW KaHAJIM3allMUA JOJDKHA BBITIOJHATHCS ¢ ydeTtoMm TpeboBanmii CHull
2.04.03.

6.4.2 TpyOompoBOABI CAMOTEYHOM KaHATU3AIMH JOHKHBI OBITh TOJIBKO MPSIMOJIMHEHHBIMU. V3MeHeHne
JaMeTpa TpyOOoNpoBo/ia U €ro HaNpaBJICHUS J0MYCKAeTCsS TOJIbKO B KOJOALAX.

Hanophbie cucTemMbl KaHaTU3alMU BBITOIHSIIOT COTTIACHO pa3feny 3.

6.5 Pacyer TpyOGOnpoBOaa HA NPOYHOCTH

Pacuet camoTedHbIX TpyOONPOBOIOB HA MPOYHOCTH CJIETYET MPOU3BOIUTH 10 METOJIUKE, TPUBEIEHHOM
B mpuioxenuu /.

6.6 'mppaBiuveckuii pacyer TpydonpoBoaa

I'mapaBnuueckuil pacueT CaMOTEUYHBIX IMOJ3EMHBIX TPYOOIPOBOJOB KaHAJIU3ALMKU IPOU3BOJAAT IO
(dbopMynaM, IpUBEIEHHBIM B pasfeine 4.5.

6.7 Komnencanus TeMnepaTypHoOro yJJIMHeHust TpyO

6.7.1 HeoOxoaumocTh KOMIEHCAIIMM TEMIEPATypHOTO Y/UIMHEHHUS TpyO B HAMOPHON KaHaJIW3alUU
YCTaHABIIMBAETCSl pacueToM B COOTBETCTBMM C paszenom 3.7 Hactosdwmero CBojaa NpaBWil C yYETOM
3alIEMJISIFOIIETO JIEUCTBUS TPYHTA.

[Ipu 3amemsieHuu TpyOONpOBOJAa TPYHTOM YAJIMHEHHE TpyOOmpoBoja yMeHblIaeTrcs. Bemnunna
yMeHblleHus 41l, onpenensiercs no popmyie

K H
Al =D K S
” E_.s
27)
rae fum - KO3hUIMEHT TpeHHS MaTepuana O TPYHT, ONPEACISIeMBId ONBITHBIM ITyTEM; IMPHU

OTCYTCTBHH JIAHHBIX MOKET ObITh OPUEHTUPOBOYHO MPUHAT paBHBIM (,4;
Y - 00BbeMHBII Bec rpynTa, H/M?;
H - tnyGuna 3ano0xeHus TpybonpoBoa, M;
L - nmuHa TpyOOIIpoBOAa, M;
E.,. - MOLYTb YIIPYTOCTH MaTepuaa B HarpaBieHuu aedopmanuu, [1a;
S - TOJIIMHA CTEHKU TPYOOmnpoBoa, M;
K, - koapdunueHT yrnioTHeHus TpyHTa, IPUHUMAETCS PABHBIM | MU CTENEHU YIUIOTHEHUS
0,95 u 0,5 - mpu HEKOHTPOJIUPYEMOM CTEIICHU YIUIOTHEHHUS MPH 3aCHITIKE TPAHIIIEH.
6.7.2 KomneHncanus TeMmIepaTypHbIX Aeopmaiuii TpyOONpoBOJOB B CaMOTEUHOHM KaHAIW3alUU
oOecrieunBaeTcs:
- pacTpyOHBIMH COSAMHEHUSIMH, YIJIOTHIEMBIMHU KOJIbLIAMU;
- YaCTUYHO B KAHAIM3AIMOHHBIX KOJOJIAX IMYTEM YCTPOMCTBAa IMPOXOJa 4Yepe3 CTEHKHU KOJOoAla U
HAOMBKH JIOTKA.
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6.8 Kostoaubl 1u1s1 cucTeM KaHAJIU3aUMU

6.8.1 [Ins cuctem BOMOOTBENEHUS JOIYCKAETCS NMPUMEHATh KaHAJIM3ALUOHHBIE, BOJOCTOYHBIE U
BOJIOIIPHEMHBIE KOJIOALBI U3: moauMepHbIX MaTepuaios (19, [IBX u ap.), koMOuHNpOBaHHBIE (JIEMEHTHI
U3 TOJUMMEpPHBIX MAaTepUajoB B COUYETAHMU C DIIEMEHTAaMHU M3 KEJIe300€TOHa), KeIe300€TOHHBIE U
KUPIIMYHbIE. Pa3Mepbl KOJIOAIEB TOJKHBI COOTBETCTBOBATH yYKazaHHbIM B CHuII 2.04.03.

6.8.2 Konoaus! u3 noJiMMepHbIX MaTepUalIoB CIIEIyeT NPUMEHATh COBMECTHO C 3AIUTHOW IJIMTON U3
&KeJle300eToHa U TPAAUIIMOHHBIMU AJIEMEHTAaMU JII0Ka U3 MeTallia.

6.8.3 JloTkoBass 4acTb KOJOJUEB U3 IMOJUMEPHBIX MATEPUANIOB JOJKHA MMETh TOTOBBIE JIOTKH M3
MOJINMEPHBIX MAaTEPHAJIOB, a TAKXKE BHICTYMAIOIINE MATPYOKH AJI MPUCOEAUHEHHUS TPYOOIIpOBOa.

7 MOHTAX TPYBOITPOBOAOB

7.1 O0mue ykazanus

7.1.1 Ilpu ctpoutenbcTBe TPyOONPOBOAOB C MPUMEHEHHEM TpyO M3 MOJMMEPHBIX MaTepHalioB JUIS
oOecnieueHus TpeOyeMoro KauecTBa CTPOUTENbCTBA HEOOXOAUMO TPOU3BOUTh:

- IPOBEPKY KBAJTH(PHUKAIIMNA MOHTA)KHUKOB M CBApPIIHKOB;

- BXO/IHOM KOHTPOJIb KaUeCTBa MPUMEHSIEMBIX TPYO, COETMHUTENBHBIX JeTallell U apMaTyphl;

- TEXHUYECKUHA OCMOTpP CBAPOYHBIX YCTPONCTB U IPUMEHSAEMOI0 HHCTPYMEHTA;

- CUCTEMaTHYECKHUI ONepallMOHHbIN KOHTPOJIb KayecTBa COOPKH U PEKUMOB CBapKH;

- BU3YaJIbHBIM KOHTPOJIb KAYECTBA CBAPHBIX COEAMHEHUN U KOHTPOJIb UX T€OMETPUUECKHUX NTapaMeTPOB;

- MEXaHUYECKHE HUCIIBITAHUS CBAPHBIX U IPYTHX COCTUHEHUI.

7.1.2 KoHTposib KayecTBa CBapHBIX M COEJUHMUTENBHBIX JeTallel, BXOJHOW KOHTPOJIb TPyO M T.I.
ClIeTyeT MPOU3BOJUTH B COOTBETCTBHH C TPEOOBaHUSIMU, YKa3aHHBIMH B pazzene 7.2.

7.2 BXoaHO# KOHTPOJIb KauyecTBa TPY0 M COeAMHUTEIbHBIX AeTasnei

7.2.1 BXo/1HO# KOHTPOJIb KayecTBa TPYyO M COEIMHUTENIBHBIX JeTallell OCYIIECTBISETCS CTPOUTEIbHO-
MOHTQ)XHOM OpraHu3aiuei, IOMyIIEHHONH K BBINOJIHEHUIO paboT MO MOHTaxXy TpyOONpOBOAOB U3
MOJINMEPHBIX MaTEPHAJIOB.

7.2.2 BXOIHOM KOHTPOJIb BKJIKOYAET CIEAYIOIINE ONEPALIUU:

- IPOBEpKa LIEJIOCTHOCTH yITaKOBKHU;

- TpoBepKa MAapKUPOBKM TPyO M COEAMHUTENBHBIX JeTaled Ha COOTBETCTBHE TEXHUYECKOMH
JIOKYMEHTallUH;

- BHEUIHUH OCMOTpP HApY’>KHOM MOBEPXHOCTH TPYO M COENMHHUTEIbHBIX JeTalel, a TakKe BHYTPEHHEH
MTOBEPXHOCTU COETMHUTEINIbHBIX JeTalel;

- U3MEPEHUE U COMNOCTABJIEHHUE HApPY>KHBIX U BHYTPEHHHUX JWAMETPOB M TOJIIMHBI CTEHOK TPYO C
TpeOyembiMu. M3MepeHus cieayeT Npou3BOAUTh HE MEHEEe YeM IO JABYM B3aUMHO MEPHEHUKYISPHBIM
nuameTrpaM. Pe3yibTraTel M3MEpEeHHU JAOKHBI COOTBETCTBOBATH BEJIMUMHAM, YKa3aHHBIM B TEXHHYECKOU
JOKYMEHTAllMl Ha TpyObl M COENMHUTENbHbIE JeTand. OBalbHOCTh KOHIIOB TPYO M COEAMHMUTEIbHBIX
JeTaiel, BBIXOAAIIasl 3a PEEIIbl JOIYCKaeMbIX OTKIIOHEHUH, HE Pa3pelacTcs.

7.2.3 Bce TpyOBl M COENMHUTENBHBIE JETalu 3apyO0e)KHON TOCTABKU JOJKHBI MUMETh TEXHUYECKOE
CBUJETEIBLCTBO.

7.2.4 He pomyckaercss HCIOIB30BAaTh JUIsl CTPOMTENBCTBA TPYObl M COCAMHHUTENBHBIC JIETAId C
TEXHOJIOTHUECKUMHU  JeeKTaMH, LapalndHaMH U OTKJIOHEHHUSMH OT JONYCKOB OoJbIle, YeM
MPEeyCMOTPEHO CTAaHAaPTOM MIJIM TEXHUYECKUMHU YCIOBUSIMHU.

Pe3ynbTaThl BXOJAHOTO KOHTPOJISt 0OPMIISIIOTCS aKTOM 10 (hopMe, TPUBEICHHOM B IpuitoxkeHuu E.

7.3 CBapka u cKJieMBaHHe TPYO M3 MOJTUMEPHBIX MAaTEPUAIOB

7.3.1 Coenunenus TpyO U AeTayiell U3 CBApUBAEMBIX MOJMMEPHBIX MAaTE€PHUAJIOB JIOJIKHBI BBITOIHATHCS
IIPY TIOMOIIY CBApPKH KOHTAKTHBIM HarpeBoM (CTBIKOBOH, pacTpyOHOI) TMOO0 COETMHUTENIbHBIMU JI€TAISIMU
C 3aKJIaJIHBIM HarpeBaTEJIbHBIM 3JIEMEHTOM.

7.3.2 CtpiKOBasi cBapka pEKOMEHAYETCSl AJIi COECIUHEHHUS] MEXIy coOOi TpyOd M COEIMHHUTENBbHBIX
JeTanel Hapy>KHbIM AuaMeTpoM Oosee 50 MM U TOIIIUHON CTeHKU Oosiee 4 MM (PUCYHOK 5).
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a - IEHTPOBKA U 3aKPEIUICHUE B 3AKUMAaX CBAPOYHOM MaIIMHBI KOHIIOB CBapHUBaeMBIX TpyO; 6 - MexaHndeckas oOpaboTka
TOPLIOB TPYO C MOMOIIBIO TOPIOBKY (/), 6 - MPOBEPKa TOUHOCTH COBIAJCHHUS TOPIIOB 10 BEJIMYMHE 3a30pa (C); T - HarpeB u
OIUTABJICHHUE CBAPMBAEMBIX TIOBEPXHOCTEH HArpeThIM HHCTPYMEHTOM (2); 1T - OcaKa CThIKa

Pucynok 5 - TlocnenoBaTenbHOCTD Mporiecca COOPKU 1 CTHIKOBOM CBApKU TPYO KOHTAKTHBIM HarpeBOM

PactpyOHast cBapka peKoMeHIyeTcsl sl TpyO HapyKHbIM auamerpoM 10 110 MM U cTeHkamu Jio0on
TOJIIIUHBI.

[Ipu cBapke HeoOXomuMMO MOAOMpaTh TPYObl M COCAMHUTENBHBIC JETAM MO MapTHsIM HoctaBku. He
JIOTIyCKaeTCs cBapka TpyO u eTaneil u3 pa3auuHbIX MOJIUMEPHBIX MaTEPHAIIOB.

IIpu cTBIKOBOI cBapke MakcHMajbHas BEJIMYMHA HECOBIAJEHUS KPOMOK HE J0JDKHA npesbimaTth 10 %
HOMHHAJILHOM TOJIIUHBI CTEHKU TPYOBI.

BHyTpennuii auameTp pactpyba COEIMHUTENBHBIX JeTaleil OMKEeH ObITh MEHbIe HOMHHAJIBLHOTO
Hapy»XHOT'0 JUaMeTpa cBapuBaeMon TpyObl B IIpeesiax JI0MmycKa.

7.3.3 IIpu cTHIKOBOM CBapKe HENMOCPEACTBEHHO IIEPE] HAarpEBOM CBAPUBAEMBbIE MOBEPXHOCTH JIOJIKHBI
MOABEPTaThCSI MEXaHHMUECKOW 00pabOTKe JIJIsl CHATHS BO3MOKHBIX 3arpsi3HEHUN U OKUCHOM TieHKH. [Tocne
MEXaHUYECKOM 00pabOTKM MeXIy TopuamMu TpyO, NMPUBEJCHHBIMU B CONPHUKOCHOBEHHE C IOMOIIBIO
LEHTPUPYIOLIEr0 MPUCIIOCOONICHHs, HE JOJDKHO OBITh 3a30poB, npeBbimamomux 0,5 MM st Tpyo
nuametrpom 110 110 mm u 0,7 MM -117151 GOTBIIUX TUAMETPOB.

Konnpl Tpy6 mpu pactpyOHOM CBapke IO/DKHBI MMETh HapyXHylo (acky mox yrioMm 45° ma '/;
TOJIIIUHBI CTEHKH TPYOBI.

7.3.4 CBapky TpyO BCTBIK B MOHTQKHBIX YCJIOBHSX CIIEIyeT MPOU3BOIUTH HA CBAPOUYHBIX YCTAHOBKAX,
o0ecreynBaIUX aBTOMATH3aIMI0 OCHOBHBIX IIPOLIECCOB CBApKU M KOMIIBIOTEPHBI KOHTPOJIb C
pEerucTpanmei TEXHOJIOTHIECKOTO Tpoiiecca (CM. PUCYHOK 5).

Jnist mpeoTBpalleHs HAJTUITaHUs pacIljIaBIEHHOTO MaTepualia IpH cBapke TpyO HarpeBaTellb CielyeT
MOKPBITh TETNIOCTOMKUM aHTHAAT€3MOHHBIM TOKPBITHEM.

7.3.5 Ilpu KOHTaKTHOH CTBIKOBOM CBAapKe C NIPUMEHEHHUEM CBapOYHbIX MAIIMH M MOHTa)XHBIX
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MIPUCTIOCOOJIEHHH CIeyeT BBIMOJIHATH CIEIyIOIIHNe ONepaluu:

- YCTaHOBKA U EHTPOBKA TPYO B 32KMMHOM LIEHTPUPYIOIIEM IPUCTIOCOOICHUY;

- MEXaHU4YecKasi TOpLIOBKa TpyO 1 006e3K1puBaHUE TOPIIOB;

- HarpeB U OIUIABJIEHUE CBAPUBAEMBIX IOBEPXHOCTEN MO/ 1aBJIEHUEM;

- yAaJeHue CBapOYHOI0 HarpeBaTes;

- CONPSKEHUE pa30rpeThIX CBAPUBAEMBIX TOBEPXHOCTEH (0CaIKa) MO/ JaBICHUEM;

- OXJIaX/IEHHE CBApPHOT'O IIBA MO/ IaBJICHUEM.

7.3.6 OCHOBHBIMH KOHTPOJIMPYEMBIMHM IapaMETpaMH IIpPOLEcCa CTHIKOBOM CBAapKMU SIBIISIOTCA:
Temrneparypa pabounx MOBEPXHOCTEW HarpeBaTels, IPOAOHKUTEILHOCTh HarpeBa, ryOrHa OIUIaBIeHUS,
BEJIMYMHA KOHTAKTHBIX JIaBJIECHUI NP OIJIaBIEHUH U Ocajike. BbicoTa /i BHYTpEHHETO U Hapy»KHOTO Tpara
(BaJIMKOB) MOCTIE CBapKH JOJKHa ObITH He Oosee 2-2,5 MM IpU TOJIIMHE CTEHKU TPYOBI S 10 5 MM U HE
0ozee 3-5 MM pu TONIIMHE CTEHOK 6-20 MM.

7.3.7 KonTakTHas pacTpyOHasi CBapKa BKITIOUAET B C€0s CICAYIONINE OTIEPAIIIH:

- HaHeCEHHE METKM Ha PAacCTOSHUU OT TOpLa TPyObl, paBHOM IIyOuMHE pacTpyba coeluHHUTEIbHOMN
JIeTau TUTI0C 2 MM;

- YCTAHOBKY pacTpy0a Ha IOpHE;

- YCTaHOBKY IJIaJIKOTO KOHIIa TPYOBbI B T'MJIb3€ HarpeBaTEIbHOIO AIEMEHTA;

- HarpeB B TEYEHHE 3a/laHHOT0 BPEMEHHU CBApUBAEMBIX JI€TAJIECH;

- OZJTHOBPEMEHHOE CHSTHE JIeTallell C I0pHA U TUJIb3bI;

- COeAMHEHHe JeTajiel MeXJIy COOOH 10 METKH C BBLAEP)KKOH 1O OTBEpJCHHS OIUIABJICHHOTO
MaTtepuana.

IIpu cBapke MOBOPOT AeTaell OTHOCUTENIBHO APYT Apyra I0CJE CONPSKEHUs JeTallel HE JOIyCKaeTCsl.
[Tocne kaxxaoi cBapku HEOOXOJUMa OYMCTKA paboyuX MOBEPXHOCTEHW OT HAJUIIIEro Marepuana. Bpems
BBIIEPKKM CBAPUBAEMBIX M3/ 10 YACTUYHOTO OTBEPACHHUS 3aBUCUT OT IPUMEHSAEMOTO MaTepHala.

7.3.8 MapkupoBKY CBapHbIX CTBIKOB MPOM3BOIAT Cpa3y IMOCIE OKOHYAHMS ONEpaldd Ha TOpsYeM
paciuiaBe Hapy»HOTro rpaTa B ABYX AMAMETPAJIbHO INPOTHBOIOJIOKHBIX TOYKAX B MPOLECCE OXJIAKACHUS
CTBIKA B 3@KMMax IIEHTpaTopa CBApOYHOMN YCTAaHOBKH WJIM MOHTAXXHOTO MPUCIIOCOOTICHHUSL.

Jl11 MapKUpOBKH CTBIKOB PEKOMEHYETCSl UCIIOIb30BaTh Kieiima tuna I1Y-6 win ITY-8 no 'OCT 2930.

7.3.9 CBapky npH MHOMOIIM COCAUMHUTEIBHBIX JETajed C 3aKJIAJHBIMH JJIEKTPOHArpeBaTEIbHBIMHU
3JIEMEHTaMU TPUMEHSIOT JUIS COeIMHEHHUs TUIacTMAacCOBBIX TpyO nuamerpoM ot 20 g0 500 mm ¢ mo6oi
TOJIIIMHON CTEHKH, a TAaKXKe JIJIsl IPUBAPKU K TPYOOIPOBOY CEVIOBBIX OTBOJIOB.

CBapky My(TamMu C 3aKJIaHBIMH HarpeBaTeIsIMU PEKOMEHIYEeTCsl IPOU3BOIUTD JISL:

- COeIMHEHUS JUIMHHOMEPHBIX TPYyO;

- COCTMHEHUs TPYO C TOJIIIMHON CTEHKH MEHEee 5 MM;

- peMoOHTa TpyOOIPOBOa B CTECHEHHBIX YCIOBHUSX.

CBapky TpyOOIIPOBOJIOB C MPUMEHEHHEM COEAMHUTENIBHBIX JAeTaleld ¢ 3aKJIaJAHbIMU HarpeBaTesIsIMU
MIPOU3BOAT IPU TEMIIEPATYPE OKPYKAKOLIETO BO31yXa He HHke MUHYC 5 °C n He Bbie +35 °C.

B cay4yasx HeoOXOIMMOCTH TPOBEICHHMS CBApKUM NpU JAPYrHX TeMIeparypax Bo3JayXa paboOThI
BBINIOJHSIOT B YKPBITHSX (MANaTKH, IaTpel U T. I.) C OOecreuyeHueM MOoJorpeBa 30HbI CBapku. MecTo
CBApKH 3alMILIAIOT OT BO3JIEHCTBUSA BJary, necka, bulk U T. II.

7.3.10 TexHoMOTMYECKUI MPOLIECC COETUHEHHS TPYO C OMOIIBIO MY(T C 3aKJIaJHBIMU HarpeBaTeNIIMU
BKJIOYAET:

- MIOATOTOBKY KOHIIOB TPYO - OUKMCTKA OT 3arpsi3HEHUs, pa3MeTKa, MeXaHu4ecKast 00paboTka (IIUKIIEBKA)
CBapUBAaEMbIX MOBEPXHOCTEH M oOezxupuBaHue ux. OOIas JIMHA OYMIIAEMBIX KOHIIOB TPyO JOJKHA
ObITh HE MEHbIIE 1,5 IMHBI IPUMEHSEMBIX JJIs CBApKU My(DT;

- cOOpKy cThIKa (yCTaHOBKa M 3aKpeIjieHHE KOHIIOB CBApUBAEMBIX TPYO B 3aKMMax IEHTPHPYIOLIETO
MPUCTIOCOOIEHHSI C OTHOBPEMEHHOM MOCaaKON My(ThI);

- IOAKJIFOYEHNE K CBAPOYHOMY ammapary;

- CBapKy (3a/1aHue MPOrpaMMBbI Npoliecca CBapKHU, HATPEB, OXJIAXKIEHUE COSIMHEHHMS) IO PUCYHKY 6.

[Tepen MexaHU4eCKON 0OpabOTKON HA KOHIIbI CBAPUBAEMBIX TPYO Ha JUIMHY '/2 JUIMHBI My()ThI HAHOCAT
METKH TJIyOHUHBI TOCAAKU MY(THI 1711 0003HAUEHUS 30HBI 00PaOOTKH.

Mexanunueckasi 00paboTKa KOHIIOB TPYO 3aKIIIOYAETCsl B CHATHUHM C IOBEPXHOCTH Pa3MEUYEHHOI0 KOHIA
TpyObl cios Martepuana tonmuHo 0,1-0,2 MM, a Takke yIajJeHUM 3ayCceHLEB. 3a30p MEXIy
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CBapHBaeMbIMU TOBEPXHOCTSAMU TPYObI M pacTpyOHOI AeTanu He JOKeH mpeBbimath 0,3 MM.
CBapuBaeMble TOBEPXHOCTH TpyO TMoOCie MeXaHM4Yeckod oOOpaboTKM H My(Thl TIIATENBHO
00€3KUPHUBAIOT MMYTEM MPOTHUPKH CIIEHUATBHO PEKOMEHJOBAHHBIMU JJIsl 3THUX IIeJIel COCTaBaMHU.
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1 - Tpy0a; 2 - MeTKa nocagku My(Thl 1 MEXaHUUECKOI 00pabOTKH MOBEPXHOCTH TPYOBI; 3 - My(dTa; 4 - 3aKI1aHON HarpeBaTelb;
5 - TokononBo e (CBapOUHBIE) IPOBOIA

Pucynox 6 - Capka Tpy0 My(TOH C 3aK/IaJHBIM HarpeBaTesieM

MydTbl € 3aKiagHBIMM HarpeBaTeNIIMM, IIOCTaBISEMble H3rOTOBUTENIEM B WHIUBUIAYaJIbHOU
IrepMETUYHON YNAKOBKE, BCKPBHIBAEMON HEMOCPEJCTBEHHO Iepell COOpKOH, OO0e3KUPHUBAHUIO HE
IIOJIBEPratoT.

7.3.11 Jlonyck neprneHANKYISPHOCTH TOPIOB TPYO M MaKCHUMAIIbHBIN 3a30p MEKIy HUMHU MPUBEICHBI B
tabnunax 3 u 4 (pUCyHOK 7).

]

e et = —
— - —

Pucynok 7 - YcTraHoBKa 3a30pa IIPH CTHIKOBKE TPYO
Tabnuna 3 - /lomyck nepneHAUKY/JISIPHOCTH TOPLUOB TPYO

B munnumerpax

HapyxHblii quamerp 20 32 40 63 90 110 125 160 200
a 2 2 2 3 4 5 6 7 8

Tab6nuua 4 - MakcuMaJIbHBIH JONYCTHMBIN 3230p Me:K1y AByMsl TpyOamMu

B mmunmerpax

HapyxHblii 1riamerp 20 32 40 63 90 110 125 160 200
e * * * 7 9 11 13 16 20

* Bo BHyTpeHHeH nmonoctu Mydrt nquamerpamu 20, 32, 40 MM NpeayCcMOTpEH TEXHOJIOTHYECKHH IEHTPaIbHBIA OypTHK JUIs
yIopa KOHIIOB CBapUBAEMbIX TPYO.
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7.3.12 [Ipomecc cOOpKM BKITFOYAECT:

- HaJieBaHUEe MY(THI Ha KOHEI MepBOi TPyOBI 10 COBMELIEHHs TOPIIOB My(THI U TpyObl, 3aKpeIuieHue
KOHIIa TPYObI B 32)KMM€E MOHTa)KHOTO MPUCTIOCOOJICHUS;

- YCTAaHOBKY B YIOp B TOpel MepBod TpyObl KOHIIA BTOpOW TpPyObl M 3aKperjieHHe B 3aKUMe
MOHTaXHOTO TIPUCTIOCOOJICHNUS,

- HajBWKeHHe My(Thl Ha KOHEI BTOPOM TpyObl Ha '/, ajmHBI My(THI 10 yrHopa B 3aKHME
MIPUCTIOCOOJIEHMSI UJTH 10 METKHU, HAHECEHHO! Ha TpyOy;

- MOJIKITIOYEHHUE K KIIeMMaM MY(QTbl TOKOIOABOSAIINX ITPOBOJIOB OT CBAPOYHOTI'O armapara.

Bo u3bexxanne nmoBpexIeHus 3aKJIaJHbIX HarpeBareseil (IpOBOJIOYHBIX JIEKTpOCHHpaieil) HajeBaHue
My(Tbl Ha KOHeL TpyObl WJIM BBEJEHHE KOHLA TPyObl B MYy(Ty MPOU3BOAAT C OCTOPOKHOCTBIO 0e3
OOJIBIIINX YCHIINH, TIEPEKOCOB U IPOKPYIHNBAHUSI.

CoOpanHble TpyObl YKJIAAbIBAIOT NPSMOJUHEHHO 0e3 M3rnba M MpOBUCAHMSA, KJIEMMBI TOKOMOJBOJA
My(TBl pacrojaraloT ¢ BO3MOXKHOCTbIO CBOOOAHOrO oOcimyxkuBaHus. [lapameTprsl pexHMOB CBapKH
YCTaHABJIMBAIOT HAa CBAPOYHOM armapare B 3aBUCUMOCTH OT COpTaMeHTa MY(Tbl MM CUUTHIBAIOT CO
MITPUXOBOTO KOJa ¢ My(THl MM MarHUTHOH KapTOYKH MPH TIOMOIIM JAaTYMKAa B 3aBUCHMOCTH OT BHIA
UCTOJIb3yeMbIX MY(T U CBapOUYHBIX anmaparoB. [lociie BKIIOUEHUs anmapaTa MnpoLecc CBapKu MpOoXOIuT B
aBTOMATUYECKOM pPEXKHUME.

[locne 3aBepleHns] HarpeBa CBapHOE COEIMHEHHE MOXKHO IMEpeMellaTh He paHee, yeM uepe3 20 MuH
OXJIQKICHUSI.

7.3.13 TIlpuBapky Kk TpyOaM CeOJOBBIX OTBOJOB (PUCYHOK 8) TMPOU3ZBOIAT B CIEAYHOIIEH
MOCJIEI0BATEIbHOCTH:

- pa3MeyaloT MEeCTO MPUBAPKHU OTBOJIA HA TpyOe;

- IOBEPXHOCTh TPYOBI B MECTE MPUBAPKU OTBOJIA 3aUMILAIOT, a 3aTeM 00€3)KUPUBAIOT;

- TNPUBAPHBAEMYIO IOBEPXHOCTh OTBOJA, €CIM OH MOCTABJISIETCS HM3TOTOBUTENEM B T'€PMETUUYHOMN
MHAVBUAYAIbHON YIAKOBKE, BCKpPHIBAEMOW HEMOCPEACTBEHHO Iepea COOpKOil, 00e3KUPUBAHUIO HE
MIOJIBEPraloT;

- OTBOJI yCTAHABIUBAIOT HA TPYOy M MPUKPEIUIAIOT K HEW € TOMOIIbI0 MEXaHUYECKOTO 3a)KUMa;

- MMOJIKITIOYAIOT K KOHTAKTHBIM KJIEMMaM TOKOIPOBO/a CBAPOYHbIE TPOBO/IA U IPOU3BOIST CBAPKY.

[Tocne oxmaxkaeHust yepes3 MaTpyOOK NMPUBAPEHHOI'O OTBOJAA MPOU3BOIAT CBEPJIOBKY ((pe3epoBaHuE)
CTEHKHU TPYOBI JUI COCIMHEHUS] BHYTPEHHHUX MOJOCTEH OTBOAA U TPYOBHI.
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a - OTBOJ C CEJIOBBIM HarpepatesieM; O - 0TBOJ C KOJIbLIEBBIM HarpeBaTelieM;
I - Tpy0a; 2 - MeTKH 1OCaKi OTBOJIOB 1 MEXaHUYECKOW 00PadOTKH MMOBEPXHOCTH TPYOBI; 3 - OTBOJ; 4 - 3aKJIaIHON
HarpeBarenb; J - IOJIYXOMYT; 6 - BUHTBI KPEILJIEHMUS,;
F - HaripaBiieHHE yCHIIHUSI CXKaTHs OTBOJA IPU cOOPKE U CBapKe

Pucynoxk 8 - Capka ceJyIOBbIX OTBOJIOB C 3aKJIa/IHBIMH HarpeBaTesiMu ¢ TpyOoit
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7.3.14 KoHTpoJIb KayecTBa CBApHBIX COEAWHEHHUI BBIMOJHSIETCS B COOTBETCTBUM C HOPMATHBHOM
JOKyMeHTaren. J[ias OIeHKH KayecTBa CBApHBIX COEIMHEHWMH, BBIOJHEHHBIX MpPU MOMOUM My()T u
OTBOJIOB C 3aKJIaJHBIMU HarpeBaTesiMU, My(TOBblE COETUHEHMsI UCHBITHIBAIOTCS Ha CIUTIOIIMBAHME, a
CE/JIOBBIE OTBOJIBI - HA Pa3phbIB.

7.3.15 TpyObl U3 HECBapHBIX TOJUMEPHBIX MAaTEPHUAJIOB, B TOM YHCIIC CTEKJIO- U 0a3a1bTOIIACTUKOBBIC,
CKJIEUBAIOTCSI MEXKAY COOOM U ¢ (paCOHHBIMH YaCTSIMHU BHAXJIECT.

7.3.16 CkieuBaemMble MOBEPXHOCTH IOJDKHBI MPOXOAMTH CIEHUANbHYI0 MEXaHHYecKylo o0paboTKy,
00€3KUPHUBATHCS, TOKPHIBATHCS KIIEEM.

7.3.17 CoctaB KJies WM €ro MapkKa JI0JKHBI COOTBETCTBOBATH MaTepuaity TpyoonpoBoa.

7.3.18 Kondurypauuss 1 pa3mepsl KIEEBBIX COCAMHEHHUH OJKHBI BBINOJIHATHCS MO CHENHATbHBIM
peraaMeHTaM C y4eToM HCHOJIb3yeMbIX TpyO, CpoKa CIy»KObI M TEXHOJIOTUU BBIMOIHEHHUS] MOHTaKHBIX
pabor.

7.3.19 B periameHTe J0JDKHA YKa3bIBaThCS TEXHOJOTHS CKICHBAHMS, BKIIFOYAIOMIAS TEXHOJIOTUYECKUE
MpoIecChl MOATOTOBKU MOBEPXHOCTH, a MPU HEOOXOAMMOCTH MPHUTOTOBIIEHHE CAMOTO KJjesl, COOCTBEHHO
camMoro Tpolecca CKJIEHUBaHUS, BpEeMsl [0 HCHBITAHUS COEOUHEHHs C YKa3aHHEM HEeO0O0XOJAMMBbIX
1apaMeTpoB.

7.4 CoenHeHue TPYO HA METAIMYECKHX COeTUHUTEIbHBIX 1eTAJIAX

TpyObl M3 MONMMEPHBIX MaTEpPHAJOB, HE COEAMHAIOUIMECS C IMOMOIIBIO CBAPKM WIIM CKJIEHBAHUS,
ClIeyeT COEAMHSATh MEXIY COOOW M C COEIMHUTENbHBIMU JETANsIMU C IMOMOIIBI0 METaNInYeCKUX
PEe3bOOBBIX COSTMHEHHH ¢ 00KUMHBIMHU KOJIbIIAMU, My()TaMH WM HA HAKUHBIX raiKax.

7.5 MoHTaX BHYTPEHHHX ceTeldl BOAONPOBOAA

7.5.1 MoHTax BHYTPEHHHX CHCTEM BOJIOCHAOXXEHHs CJeIyeT MPOU3BOJUTh B COOTBETCTBHU C
MIPOEKTOM TPOU3BOJCTBA pPabOT M TEXHOJOTUYECKUX KapT, NpU TMOJOKHUTEIbHON Temmeparype c
coomronennem tpedboBanuit CHull 3.05.01.

7.5.2 MonTax TpyOOIPOBOJOB CJEAYET BBHINOJHATH IMOCIE OKOHYAHHUS Ta30- U AJIEKTPOCBAPOUHBIX
pabor.

7.5.3 [Ipu MoHTaxe cienyeT MPUMEHSITh, KaK MPaBUiI0, YKPYITHEHHbIE Y3IIbl TPyOOTIPOBOJIOB.

7.5.4 Pe3b00BbIE COCAMHEHUS TPYO M COCTUHMTENbHBIX JAETanel CleAyeT BBIIOIHATH BPYUHYIO WU C
HCIIOJIb30BaHUEM KITIOUEH C perylupyeMbIM MOMEHTOM.

7.6 MoHTaXk BHYTPeHHEeH KaHAJM3AHH U BOJOCTOKOB

7.6.1 MoHTaX BHYTPEHHMX CETE€M KaHaJIu3alldd M BOJIOCTOKOB MOYET BBIMOJHATHCS Kak C
UCTOJIb30BAHUEM OTAEIBHBIX TPYO M COCTUHHMTENbHBIX JeTaleld ¢ KpelyieHMeM UX M0 MECTY, TaK U C
WCIIOJIb30BAaHUEM YKPYIMHEHHBIX Y3JI0B, B TOM YHCJI€ U CMOHTHPOBAHHBIX B CAHUTAPHO-TEXHUYECKUX
KaOMHAaX, C CONMPSHDKEHUEM CTOSIKOB KaOWH MEXAITaXHBIMH BCTaBKaMH. MOHTaxX TpyOONpPOBOAOB ClIEIyeT
BECTH TI0 CXEME «CHHU3Y BBEPX).

7.6.2 Ilpu cOopke pacTpyOHBIX COEIMHEHMH C YIUIOTHUTEIbHBIMH KOJIBLIAMH  BBIMOIHSAIOTCS
CJIeyIOIIKe OTepaliu:

- OYHMCTKA OT 3arps3HEHUs] Hapy>KHOU MOBEPXHOCTH IJ1aJIKOT0 KOHIIA TN WIN TPYObl U BHYTpEHHEH
MMOBEPXHOCTHU pacTpyoa;

- OYMCTKA YIUIOTHUTEIBHOTO KOJIBLA OT I'PSI3H U MacCell;

- YKJIaJIKa YIDIOTHUTEIIBHOTO KOJIbIIA B JKeTI000K pacTpyoa;

- CMa3Ka IJIaJKOro KOHIA TPYObl WM COAMHUTENBHON IETaTN U YILIOTHUTEIHHOTO KOJIbIIA MBUIbHBIM
pacTBOpPOM, TIULEPUHOM MM MX CMEChbIO (IPUMEHSATH Ui CMa3KH COJIMION WU JIPYTHe aHaJIOrH4YHbIe
CMa3KH 3alperiaercs);

- BBEJIEHUE IJIaJIKOrO KOHIIA B pacTpyO O METKU ¢ 00s3aTeIbHON MPOBEPKOM KauecTBa cOOpKU MyTeM
COOpaHHBIX JeTallell OTHOCUTENBHO Jpyr Jpyra Ha yroia a0 45° ¢ BO3BpallleHHEM B MOHTaXHOE
M0JIOKEHNE BPYUYHYIO.

7.6.3 3akperuieHHe XOMYTOB OIOp Ha CTOSKAaX M OTBOMALIMX TPYOONpPOBOJAX CIEAYyeT NMPOU3BOAMTH
MOCJIe COETUHEHHS UX C CAHUTAPHBIMU NPUOOpaMU B IPOEKTHOM IOJIOKEHUH.

7.7 MoHTaX NMOJA3eMHBIX ceTell BONOCHA0KeHUS U KAHAJM3AIUH U3 NOJIMMEPHBIX TPYO

7.7.1 Ilpoxnaaxky cereil BOJOCHAOKEHUS W KaHAIW3AIMH CIEAYET BBIMIONHITH B COOTBETCTBHH C
tpeboBanusmu CHull 3.01.01.

7.7.2 UlupuHa TpaHuIeu mo JHY AOKHA ObITh HE MeHee yeM Ha 40 cM 0oJbllle HapyKHOTO JAHaMeTpa
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TpyOorpoBoga. [Ipy MIOTHBIX M TBEpABIX TPYHTaX Ha JHE TPAHIIEH Mepea YKIaIKoW TpyO ciemyer
IIpelyCMaTpUBaTh NIOCTENb U3 IECKa TONLUHON He MeHee 10 cM.

[Ipu yknaake JUIMHHOMEPHBIX TPYO M PhIThE TpaHIIEH y3K03aXBAaTHBIM LIETTHBIM 3KCKaBaTOPOM IIHpPHHA
TpPaHIIEn MOXeET ObITh YMEHBIICHA.

7.7.3 MonTaxk TpyOONpOBOIOB CIEAYET BBINOIHATH: C paCTPyOHBIMHU COETMHEHUSIMU Ha JTHE TPaHILEH;
C Hepa3beMHBIMU COEAMHEHUSIMHU, KaK IPAaBUIIO0, HA OPOBKE TPaHIIEH.

7.7.4 Tlpu 3aceitike TpyOOIIPOBOIOB HAJ BEPXOM TPYOBI 00513aT€IHLHO YCTPOMCTBO 3AIIMTHOTO CIIOS M3
[IECYaHOTO MJIM MSTKOTO MECTHOTO TIpyHTa TONIIMHOM He MeHee 30 cM, HE COAEpIKaIlero TBEPABIX
BKJIIOUEHUN (11eOHsA, KamHe#, kupnuded u T.1.). [logObmBka rpyHTOM TpyOOmpoBOAa MPOU3BOIUTCS
PYYHBIM HEMEXAHU3UPOBAHHBIM UHCTPYMEHTOM. YIUIOTHEHHE IPYHTA B Ma3yXxaX MEX1y CTEHKOW TpaHILIEH
1 TpyOOH, a Tak)Ke BCEro 3allUTHOTO CIIOS CIEAYET MPOBOJIUTH PYYHOW MEXaHHMUECKOW TPamMOOBKOM 0
JOCTIDKEHHS] KOO PHUIMEHTa YIJIOTHEHHS, YCTAHOBICHHOTO MPOEKTOM. YIUIOTHEHHE MEPBOro 3alUTHOTO
ciost TonmuHoM 10 cM HermocpeACTBEHHO Haj TPYOOIPOBOJOM MPOU3BOJIAT PYUHBIM HHCTPYMEHTOM.

7.7.5 PactpyOHble COCMHEHUS] HAIOPHBIX TPYO BBIMOJHSIOT MO CIEIYIONIEH TEXHOIOTUN: OYHUCTKA OT
IpsA3M M Macell TJAJKOro KOHIA TPyObl; HAHECEHHE Ha TJAJKOM KOHIIe TPyObl METKH, 0003Hayaromieu
ryOuMHY HaJBUTaHUs KOHIA TPYOBI B pacTpyO; MOMEIIEHHE YIUIOTHUTENILHOTO KOJbIa B a3 pacTpyoa;
CMa3Ka IIaJIKOro KOHIA TpyObl M YIUIOTHUTENBHOTO KOJIbLA (TJIMIEPUHOBBIA MM MBUIBHBIN pacTBOD);
Ha/IBUTaHME TJAJIKOro KOHLA TpyOwl B pacTpy0 1o MeTku. Ha koHmax TpyO nomxHa OBITH (acka mon
yriaoMm 15°, BbIONHEHHAass B 3aBOJCKHUX YCIOBUSIX WIM Ha MecTe MoHTaxa. COOpKy pacTpyOHBIX
coenHeHui tuamerpoM 10 110 MM OCYIIECTBIAIOT BPYUYHYIO, 7Sl TPYO OOJIBIIEro AUaMeTpa MCIONIb3YIOT
HaTSOKHBIE  MOHTaXXHble mpucrnocoOnenus. IlpaBuinbHOCTH COOpPKM  COEIMHEHUS U YCTaHOBKH
YIUIOTHUTEIBHOTO KOJIbIa IPOBEPSIETCA UIYTIOM TONIUHON 0,5 MM.

7.7.6 COopKy pacTpyOHBIX COEAMHEHHUH ClIeyeT MPOU3BOIAUTH MPH TEMIIEpaType HapyKHOrO BO3JyXa
HE HWXKE HyJs. YIUIOTHUTENbHBIE KOJbIA JI0 Hadaja MOHTaXa JIOJDKHBI HAXOAWUTHCA B TEIMJIOM
MTOMEILIEHUH.

7.7.7 Ilpn 3acbllke Ma3yX M YCTPOMCTBE 3alIUTHOTO CJOS TPyHTAa COEAMHEHHUs TPYyOOIpPOBOJIOB
OCTaBJISIFOT HE3aCBhIIaHHBIMU JI0 TMPOBEIECHUS MPEABAPUTEIbHBIX UCIBITAHUN Ha T€PMETHUHOCTb. 3aChINKY
na3yx ¥ yIJIOTHEHHE IPYHTa B MPUSAMKaX MPOU3BOJIAT C UCIOIb30BAHUEM MEXAaHUYECKUX TPaMOOBOK.

7.7.8 MoHTax y37I0B B KOJOJLAX MPOU3BOJAT OAHOBPEMEHHO C MPOKIAAKON TpyOOmpoBoaa.
[Ipucoenunenue TpyOONpPOBOAOB K (praHIaM, 3aIOPHON M PErylupylolield apMaTrype MpOU3BOIAT Mepen
3aCBIKOM TPyOOTPOBOJA 3alIUTHBIM CJIOE€M TpyHTa, 0e3 3aTshkku O0o0nToB. OKOHUATeNnbHAs 3aTSKKa
OOJITOBBIX COETMHEHUH BBIMIOIHACTCSA HEMOCPEACTBEHHO MEpe]] THAPABINYECKUM UCTIHITAHUEM CUCTEMBI.

8 UICIIBITAHUE U CJAYA TPYBOITPOBOAOB B OKCIIJIYATALIUIO

8.1 Cormacno CHull 3.05.04 HamopHble M Oe3HamopHbIE TPYOOIPOBOJABI BOJOCHAOXKEHUS U
KaHaJU3allid UCHBITHIBAIOT HAa MPOYHOCTh U IUIOTHOCTh (T€PMETHYHOCTb) THIPABIMYECKUM WIH
MTHEBMATUYECKUM CIIOCOOOM JIBaK/bI (TIPeIBAPUTEIbHOE U OKOHYATEIBHOE).

8.2 IIpenBaputenbHOEe UCHBITaTENbHOE (M30BITOYHOE) THIIPABINYECKOE JAaBJICHUE NMPU UCIBITAHUU HA
IIPOYHOCTh,  BBIIIOJHAEMOE 1O 3aChllIKM TpaHIIEM M  YCTAaHOBKM  apMaTypel (THIOPAHTOB,
MpeI0XPaHUTENbHBIX KJIAallaHOB, BAHTY30B), JOJDKHO OBITh pPaBHO pPacyEeTHOMY pabodeMy JaBJIEHHIO,
YMHOKEHHOMY Ha K03 duruenr 1,5.

8.3 OxoHuaTenbHOE HCIBITATENBHOE THAPABINYECKOE JABICHUE NPHU HCIBITAHUSAX Ha IUIOTHOCT,
BBINOJIHSAEMBIX ITOCIIE 3aCHIIIKU TPAHILEH U 3aBEPLICHHS BCeX padoT Ha JTaHHOM ydacTKe TpyOorpoBoia, HO
JI0 YCTAHOBKU THJIPAHTOB, MPEAOXPAHUTENIBHBIX KIANaHOB M BAaHTY30B, BMECTO KOTOPBIX Ha BpeMs
UCTIBITAHUS yCTAaHABIMBAIOT 3arjiylIKH, JOJDKHO OBITh pPaBHO pacyeTHOMY paboyeMy JaBJICHHUIO,
YMHOK€HHOMY Ha ko3ddunument 1,3.

8.4 Jlo npoBeneHUs MCHBITAaHUS HAMOPHBIX TPYOONPOBOAOB C pacTpyOHBIMH COEAMHEHHUSIMU C
YVIUIOTHUTENBHBIMU KOJbIIAMH TI0 TOpLam TpyOOmpoBoJa M Ha OTBOAAX HEOOXOAMMO YCTpauBaTh
BPEMEHHBIE WJIM [TOCTOSIHHBIE YIIOPBI.

8.5 IlpenBapurenbHOe THIPaBIMYECKOE HCTIBITAHHE HAMOPHBIX TPYOONPOBOAOB CJEAYET NMPOU3BOIUTH
B CJIEIYIOIIEM MOPSIJIKE:

- TpyOOIIPOBOT 3aMIOJTHUTE BOJIOM U BBIJIEPKATh 0€3 NaBJICHUS B TCUCHUE 2 U,

- B TpyOONpOBO/Ie CO3AaTh UCIIBITATEILHOE JaBJIEHUE U TOIep>KUBaTh ero B Teuenue 0,5 u;
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- HCTIBITATEeIFHOE JABJICHUE CHU3UTH JI0 PACYETHOTO U TIPOU3BECTH OCMOTP TPYOOITPOBO/A.

Breigepxka TpyOompoBoaa mon pabouuM JaBleHHEM Mpous3BoauTcs He MeHee 0,5 1. BBumy
nedopmaruu 0060710YKH TPyOOIIPOBOIa HEOOXOIMMO TTOIEPKUBATH B TPYOOIIPOBO/IC UCTIHITATEIFHOE WITH
pabodee naBieHHE MOAKAYKON BOJBI 10 TOJTHON CTAaOUIIN3aIUH.

TpyOonpoBO CUYMTAETCS BBIJICPIKABIIUM IPEABAPUTEIHPHOE THUIAPABINYCCKOE HWCIBITAHUE, SCITH 0]
WCTIBITATEIHHBIM JIaBICHHEM HE OOHAPYKEHO Pa3pbIBOB TPYO HWIM CTHIKOB U COSAMHHUTEIBHBIX JIeTalleH, a
o1 pabovrM JaBJICHHEM He OOHAPY)KEHO BUIUMBIX YTEUEK BOJIBI.

8.6 OxoHUaTENbHOE THPABINYECKOE UCIIBITAHNE HA TNIOTHOCTH MPOBOIUTCS B CIIEAYIOIIEM MOPSIKE:

- B TpyOOmMpOBOJE CIIEAyeT CO3[aTh JaBJICHHWE, PAaBHOE pacYeTHOMY pabodyeMy [aBIICHUIO, H
MOAJIEP>KUBATh €ro 2 4; mpu najaeHuu Aasinenus Ha 0,02 MIla mpou3BoauTCs MoAKauKa BOJIBL;

- IaBJICHUE TMOJHUMAFOT JI0 YPOBHS MCITBITATEIILHOTO 3a TIeproJ1 He O0osiee 10 MUH M TTOIICPIKUBAIOT €r0
B TeueHue 2 4.

TpyOonpoBoa cuMTaeTCs BBIICPKABIIAM OKOHYATEIBHOE THAPABIMYECKOE HCIBITAHUE, ECIH
(dakTUyeckas yTeuka BOJbI U3 TPYOONPOBOJA MPH HCHBITATEILHOM JAaBICHUU HE IMPEBBIIIACT 3HAYCHHIA,
YKa3aHHBIX B Ta0uuiie 5.

Tabnuna 5 - /lonycTuMasi yTedka BoAbl HA yYacTKe TPyOonpoBoaa AauHo#i 1 kM npu
OKOHYATCJbHBIX HCIIBITAHUAX HA TEPMETHYHOCTDH

Jonycrumas yreuka, J/MUH, JJsl TpyO
HapyxHblii 1uameTp TpyO, MM| ¢ HEpa3beMHBIMH (CBapPHBIMH, KJICCBBIMH) C pacTpyOHBIMH COEANHEHUSIMU Ha
COCIMHCHUSIMU YILIOTHUTEIbHBIX KOJIBIAX

63-75 0,2-0,24 0,3-0,5

90-110 0,26-0,28 0,6-0,7

125-140 0,35-0,38 0,9-0,95

160-180 0,42-0,6 1,05-1,2
200 0,56 1,4
250 0,7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8

400-450 1,1-0,5 1,95-2,1

500-560 1,1-1,15 2,2-2,3
630 1,2 2,4
710 1,3 2,55
800 1,35 2,70
900 1,45 2,90
1000 1,5 3,0
1200 1,6 3,0

8.7 TuapaBnanueckue UCHBITAHUS CAMOTEYHBIX KaHAJIM3AIMOHHBIX CETeM BBIMOJIHSIOT IOCHE
3aBEPIICHUS THAPOU3OISAIMOHHBIX padOT B KOJIOAIAX B JBa dTama: 0e3 KOJIOAIEB (MpeABAPUTEIBHOE) U
COBMECTHO C KOJIOAIIaMH (OKOHYATEIBHOE).

8.8 OxonuarenpHOE HCIBITAHHE TPYOOIPOBOMA KAaHAIM3AMUNA COBMECTHO C KOJIOAIAMH ITPOHM3BOJST
coriacuo CHwull 3.05.04.

8.9 I'unpaBnuyeckre UCIBITAaHUS CUCTEM U3 MOJUMEPHBIX MATEPHUAIOB BHYTPEHHHUX TPYOOTPOBOIOB
MPOBOAAT TPHU TOJOKUTENBHON TeMIlepaType OKpYy)Kalllel cpeipl He paHee, yeM uepe3 24 4 mocie
BBITIOJTHEHHSI TIOCIIETHETO CBAPHOTO U KIIEEBOT'O COCAMHEHUSI.

8.10 N'upaBiMueckre UCTIBITAHUS CUCTEM BHYTPEHHHUX BOJAOCTOKOB OCYILECTBIISIFOT IIyTEM 3alOJIHEHUS
WX BOJIOM Ha BCIO BBICOTY CTOSIKOB. MCIIbITaHUSI TPOBOJISAT MOCIIE HAPYKHOTO OCMOTpa TPyOOIPOBOAOB U
ycTpaHeHHs] BUIUMBIX JedekToB. [ uapaBiuyeckoe UCTIBITAHUE CKICEHHBIX TPYOOIIPOBOJAOB HAUUHAIOT HE
paHee, 4em uepe3 24 4 1Mocie BBIMOJIHEHHUS! MOCHenHero coeauHenus. CuctemMa BOJOCTOKOB CUHUTACTCS
BBbIIEpKABIICH HUCIBITAHUE, €CNIH M0 UcTeueHUH 20 MUH TOCTe ee HAMOJIHEHUS MPU HApY>KHOM OCMOTpE
TpyOOIPOBOIOB HE OOHAPYKEHO TEUH HITU APYTUX Ne(EKTOB U YPOBEHb BOJBI B CTOSKAX HE TIOHU3HJICS.

8.11 [IneBMaTuyeckue HCHBITAHHUS TPYOONPOBOIOB, BBIOJHEHHBIX M3 MOJUMEPHBIX MaTEpHUaJIOB,
MPOM3BOAT TMPHU HA3EMHOM W HAA3EMHOM HX TWPOKIAJIKE B CIEAYIOIMX CiIydasx: TemIeparypa
OKpy»karolero Bo3ayxa Huwke 0 °C; mpuMeHeHHe BOJIbl HEAOIMYCTUMO MO TEXHUYECKUM ITPUYHMHAM; BOAA B
HEOOXOIUMOM JIJIsl HCTIBITAHHIA KOJTMYECTBE OTCYTCTBYET.
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[Topsmox MHEBMATHYECKUX HCMBITAHUM TPYOONPOBOJOB M3 MOJIMMEPHBIX MaTepUaloB U TpeOOBAHUSA
0€30MaCHOCTH MPU UCTIBITAHUSAX YCTAHABJINBAIOTCS IIPOEKTOM.

8.12 IIpenBapurenbHble U OKOHYATEIbHbIE UCTIBITAHUS CAMOTEUHBIX KaHAIM3AIMOHHBIX ceTel U3 Tpyo
OOJIBLIIOrO  JMaMeTpa JOMYCKAeTCs MPOU3BOAMTH ITHEBMAaTHUeCKuM crocobom. I[lpenBaputenbHbie
UCIBITAaHUS MPOBOJAT JO OKOHYATENbHOM 3aChIIKM TpaHIIEH (CBapHblE COEAMHEHHUS TPYHTOM HE
3acenatotr). McmbiTarenbHoe JaBiieHHE CKaToro Bo3ayxa, paBHoe 0,05 MIla, nomnep:xuBaioT B
TpyOompoBoze B TeueHue 15 muH. [Ipm 3TOM ocMmaTpuBarOT CBapHbIE, KII€EBble M JIPYTHE€ CTBIKH H
BBISIBJISIFOT HETJIOTHOCTH T10 3BYKY IPOCAYMBAIOIErOCs BO3AyXa, MO MY3bIPAM, 00pa3yIoMKUMCs B MecTax
YTEUKHU BO3/1yXa Y€pe3 CTHIKOBBIE COEIMHEHHUS], IOKPBIThIE MBUIBHOW dMYJIbCUEN.

OxoHYaTeIbHbIE UCTIBITAHUS MTHEBMATUYECKUM CIIOCOOOM MPOBOSAT MPH YPOBHE TPYHTOBBIX BOJ HaJ
TpyOOil B cepearHe HCHBITYeMOTOo TpyOompoBoga MmeHee 2,5 M. OKOHYATEIBHBIM ITHEBMATHYCCKUM
UCTBITAHUSAM TOJIBEPratoT yyacTku anuHoi 20-100 M, mpu 3TOM mepemnaj Mexay Haubosee BBHICOKOH U
HU3KOW TOYKaMH TPyOOIpPOBOJA HE JTOJDKEH MpeBbImaTh 2,5 M. [[HEBMaTH4YECKUE UCTIBITAHUS MPOBOIST
yepe3 48 4 mocie 3achlk TpyOompoBoja. McmbiTarenbHoe H30BITOYHOE JaBICHHE CXKATOTO BO3/AyXa

yKa3zaHo B Tabjauiie 6.

Tabnuuma 6 - UcnbiTaTeIbHOE AaBJEHHE CXKATOr0 BO3AYXa NPH NMHEBMATHYECKOM HCIBITAHUM
CaMOTEeYHbIX KAHAJIN3ALMOHHBIX TPY0OONIPOBO/I0B

YpoBeHb rpyHTOBBIX BOI h oT HcnslTarensHoe nasBieHue, MIla Iepenan tasienms. p-o.. MIla
ocH TpyOOIpoBoIa, M H30BITOYHOC HAYAIBHOE P KOHEYHOE Py penaz i Py,

h=0 0,01 0,007 0,003
0<h<0,5 0,0155 0,0124 0,0031
0,5<h<1 0,021 0,0177 0,0033
1<h<l,5 0,0265 0,0231 0,0034
1,S< h<2 0,032 0,0284 0,0036
2<h<25 0,0375 0,0338 0,0037

8.13 IlpuemMky B OKCIUlyaTallMio TpyOONPOBOJOB HEOOXOAWMO TMPOBOJIUTH, PYKOBOACTBYSCH
ocHoBHbiMH TostokeHUsiMA CHull 3.01.04, a Taxxxe CHull 3.05.04. Tlpu ucnbiTanuu TpyOOIPOBOJIOB
BOJIOCHA0KEHUS U HATIOPHON KaHAIHM3AIMK U CJJauye UX B SKCILTyaTalluI0 JOJKHBI COCTaBISATHCS:

- AKTBl Ha CKpBITBIE palbOThl (MO0 OCHOBAaHHWIO, OMOpPaM M CTPOUTEIBHBIM KOHCTPYKIMSM Ha
TpyOOTIpOBOaX H T.1.);

- aKTbl HApY>KHOT'O OCMOTpPa TPYOOIIPOBOIOB U JIEMEHTOB (Yy3J10B, KOJIOJIIEB U T.11.);

- aKThl UCTIBITAHUI HA MPOYHOCTD U TUNIOTHOCTH TPYOOIIPOBOIOB;

- aKThI HA TIPOMBIBKY U JIE3UH()EKIINIO BOJIOTIPOBO/IOB;

- YCTaHOBJICHHE COOTBETCTBHSI BHITIOJHEHHBIX pabOT MPOEKTY;

- aKThl BXOJTHOTO KOHTPOJISI Ka4yecTBa TPyO M COeNMHUTEIBHBIX JEeTaICH.

8.14 KpomMe npueMKH CKPBITHIX padOT U MPOBEPKU aKTOB UCHBITAHUS TPYOOIPOBOJOB HA IJIOTHOCTH U
HApy>XHOTO OCMOTpa, TpUEMKa Oe3HANMOPHBIX TPYOOIPOBOJOB JOJHKHA COIPOBOKIATHCS MPOBEPKOM
MPSIMOJIMHEHHOCTH, a TaK)K€ MHCTPYMEHTAIbHON MTPOBEPKOI TIOTKOB B KOJIOIIIAX.

[Ipu mpuemMke BHYTPEHHHUX BOJOIPOBOJIOB JOTOIHUTEIBHO MPOU3BOIUTCS MPOBEPKA MACIOPTOB WIIN
cepTu(UKaTOB HA IOJTUMEPHBIE TPYObI, COETMHUTENbHBIE IETAIN U apMaTypy.

9 TEXHUKA BE30ITACHOCTH ITPU MOHTA’KE TPYB U3 IOJINMMEPHbBIX MATEPUAJIOB

9.1 OOGmme TpeOoBaHMS TEeXHHMKH Oe3zomacHOCTH ykazanel B CHwull I11-4, kpome Toro, ciemyer
BBINIOJHATH TPEOOBAHUS HACTOSILIETO pa3jena.

9.2 Heo0xoAuMO TPOBOAUTH OCMOTP U KOHTPOJb CBAPOYHOTO OOOPYIOBaHHS, a TaKKe H3OJIALUU
ANEKTPONPOBOJIOK, PA0OTHI YCTPONCTB /Ul MEXaHUUECKOH 00pabOTKM KOHIIOB U TOPLOB TpyO. Pe3ynbrarhl
MIPOBEPKHU JOJHKHBI COOTBETCTBOBATH MACIIOPTHBIM JaHHBIM Ha 000pYIOBaHHE.

9.3 TexHU4eCKHl OCMOTp ClIeyeT NMPOU3BOJUTH HE pEXe, YEM OJMH pa3 B MECALl C perucTpanuei
PE3yNbTAaTOB MPOBEPKH B JKypHaJe MPOU3BOACTBA PaboT.

9.4 3HaueHus MapaMeTpPOB PEKUMOB CBAPKH JIOJDKHBI OTBEUATh TPEOOBAHUSIM TEXHOJIOTHUYECKUX HOPM
JUISL K&KJIOTO BHJIa TTOJIUMEpA.

9.5 K 1npou3BOACTBY CBapOYHO-MOHT@XHBIX pabOT TpU CTPOUTEIBCTBE TPYOOIPOBOAOB U3
MOJIMMEPHBIX MaTepuajoB JOIMYCKAIOTCS CBApIIMKH, MPOUISANINE TEOPETHUYEeCKOe M MPaKTUYECKOe
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oOydeHue 1o CrenualbHON NporpaMMe U CBapUBIINE KOHTPOJIbHBIE CTHIKH 110 CIIEIMAIbLHON MTPOrpaMMe.

9.6 TpyObl B mpoliecce XpaHEHHsS W MOHTaXa HE BBIJICISAIOT B OKPY)KAIOLIYIO Cpely TOKCHYHBIX
BEIIECTB M HE OKA3bIBAIOT BIUSHHUS HAa OPTaHU3M 4YeJOBEKa MPU HETOCPEJCTBEHHOM KOHTakTe. PaboTa ¢
TpyOamu He TpeOyeT 0CcOoOBIX Mep Oe30MacHOCTH.

9.7 Ilpu pabore ¢ TpyOamm ciemyeT coOOaTh MpaBWia IMOXapHOW Oe3omacHocTH. B ciydae
BO3HMKHOBEHUS TI0XKapa U 3aropaHusi TpyO MX CIeIyeT TYIIUTh JIOOBIMU CPEICTBAMU IOXKAPOTYILCHUS.
HpI/I TYIICHUW OT'HA OT 3aropaHusd TPY6 B CKJIAQACKUX MOMCHICHUAX CIICAYET MPUMCHATH IMPOTHBOTra3bl C
¢buibTpoM Mapku «By» wiu GpUIbTpyONIUE MPOTHBOTA3BI.

9.8 I'mapaBianueckre U MHEBMATHUECKHUE UCTIBITAHUS TPYyOOIPOBOIOB CIIEYET MPOU3BOIUTH MOCIE UX
Ha/IeKHOT'0 3aKPEIJICHNUs U YCTPOMCTBA YIIOPOB M0 UX KOHIIAM U Ha IMOBOPOTAaX.

9.9 HpI/I MOHTAXE€ U HUCHBITAHUAX Tp}I6OHp0BO}10B 3anpeuacTCd IMPUCIOHATH K HHUM JICCTHHUIBI U
CTPEMSIHKH, XOAUTh O TPyOOIpoBOLy. 3arnpenaercs o0CTyKUBaTh TPYObl MOJIOTKOM WJIM OTTSTUBATh UX
OT CTCHOK TpaHIICHU UJIN CTPOUTCIIBHBIX KOHCT];)YKI_[I/II\/'I.

10 TPAHCIIOPTUPOBAHUME U XPAHEHUE TPYB U3 ITOJIMMEPHBIX MATEPUAJIOB

10.1 IlonumepHble TpyObl U COEIUHUTENbHBIE JE€TaIM MOTYT TPAaHCHOPTHPOBATHCS JIFOOBIM BHJIOM
TPAHCIIOPTAa B COOTBETCTBMM C NpABUJIaMH IEPEBO3KH T'PY30B, TEXHUYECKMMH YCIOBUSMHU IOTPY3KH H
KpEIUIeHUs TpYy30B, ACUCTBYIONIMMH Ha JIaHHOM BHJE TPAHCIOPTA, U TEXHUYECKHUMH TpeOOBaHUSIMHU
MOCTABIIMKA MIPU YCIOBUU OOECTIEUEHHS MEp IO MPenyNpeKICHUI0 MEXaHUYECKUX MOBPEXIECHUI rpysa.
Bce pabotbl, cBs3aHHBIE C TPAHCIOPTHUPOBKOM, CIEAYET MPOBOJIUTH MPHU TEMIIEpAType OKpPY’KAIOIIETO
BO3/JlyXa HE HIKE YKa3aHHOW B COOTBETCTBYIOIINX HOPMATUBHBIX JTOKYMEHTAX.

10.2 TpyObl U3 MOJIMMEPHBIX MaTEPHUAJIOB PEKOMEHIYETCS XPaHUTh U IMEPEeBO3UTh HAMOTAaHHBIMU B
OyXThl MJIM Ha KaTyIIKH, OTJACIbHBIMU YNAKOBKAMU B MMAYKH MM OTACIbHBIMH TpyOamMu OO0JIBIIOTrO
JMamMeTpa B COOTBETCTBUH C HOPMAaTUBHBIMU JIOKYMEHTaMHU Ha UX U3TOTOBJICHHE.

10.3 Ilpu morpy3ke u pasrpy3ke TpyO u jAeraneil, ocOOEHHO MPU OTPUIATENBHBIX TeMIepaTypax
BO3JyXa M TeMIeparypax, ONM3KUX K HYJI0, HE0OXOIUMO COOII0AaTh OCTOPOKHOCTH JJI UCKIIOUEHUS
y1apOB U MEXaHUUYECKUX TTOBPEXKICHUM.

10.4 IIpu xpanennn TpyO Ha CKJIamax JODKHBI COOJIFOMATHCS YCIOBHS, YKa3aHHBIE B HOPMATHBHBIX
JOKYMEHTaX, IIPU 3TOM BbICOTA IITabens TpyO He JI0JKHA IPEBbIIATh 3 M.

XpaHeHue TpyO, HAMOTaHHBIX Ha KaTYyIIKH, JOMYCKAETCs TOIbKO B BEPTUKAIHLHOM IOJIOKEHUU.

XpaHEeHHE COEIMHUTENBHBIX JeTalIeH JOJKHO OCYIECTBIISITHCS TOJIBKO B YIIAKOBAHHOM BH/IE.

HeobOxomumo obecrnieunTh COXpPAaHHOCTh TPYO M COEAMHUTENBHBIX JI€Taled OT MeXaHWYEeCKUX
MOBpEXJICHUH, nedopMalmii, MonajaHusl Ha HUX HE(TENPOIYKTOB U KUPOB, 3aCOPEHHsS] BHYTPEHHUX
MOBEPXHOCTEN, OOITYyUEHUSI COTHEUHBIMU JTyYaMH.

10.5 B nepuoa MOHTa)ka CpOK XpaHEHUs TpyO M JeTajieil Ha CTPOMTENbHON MIIOaiKe NOJDKEH OBbITh
MUHUMAaJIbHBIM.

IMPUJIOKEHUME A
KJIACCUDPUKAIIUA TPYD U3 ITIOJIMMEPHBIX MATEPUAJIOB

Jl7is HamoOpHBIX TPYO NEHUCTBYIONIME HOPMATHUBHBIE TOKYMEHTHI YCTAaHABIUBAIOT COOTHOIIEHUE MEXIY
HapyXHBIM JUaMETPOM U TOJIIIMHON CTEHKH TPYO B 3aBUCUMOCTH OT MaKCUMaJIbHOTO paboyero JaBICHUS:
0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MIla o popmye

2[0 1s
D, -s
(A.1)
rmue P - makcumanbsHoe pabouee nasnenue (MOP), MIla;
D, - Hapy>kHBII 1uameTp TpyOOonpoBoaa, M;
S - TOJIIUHA CTEHKH TPyOONpoBOJa, M;
[c] - pacueTHast IPOYHOCTH U3 YCIOBHUS JUIUTENbHON IpouHocTH, MITa.
B npussATO#l B HacTosee BpeMsi MEXIyHapOAHOH Kiaccu(UKaMy MapKUPOBKa TPYO NMPOU3BOAUTCS
0 CeprsiM «S» U CTaHTAPTHOMY OTHOIIEHUIO «SDR», 3HaYeHNST KOTOPBIX ONPENeNIOTCs 10 (opMyIIam:
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S

_ SDR-1

;SDR = D
S

MakcuManbHOE pa60qee JaBJICHHUEC CBA3aHO C «S» 1 «SDR» oTHOIICHHEM

rIe

" «(SDR- 1)

2MRS

MRS - MUHMMaNbHAS IJIUTENIbHAs TPOYHOCTH, MI1a;

(A2, A3)

(A.4)

¢ - k03(pUIMEeHT 3amaca MPOYHOCTH, YCTAaHABIMBACTCS I KAXKIOTO BUAA MarepHuaia u
JIOJIPKEH MTPUBOAUTHCS B COOTBETCTBYIOIIMX CBOJAX IMPABHIL.
Kananuzanmonnsie TpyObl OAPaA3IEISIOTCS Ha KJIACCHI IO KOJIBIEBOH kecTKOCTH Gy, klla

rac

E
G, = -
12

S
dm

3

E 1
(-

Ey - Mogyne ynpyroctu Marepuana, klla;

d, - CPEeTHUI THaMeTp CEYCHUS TPYOBI, M;
u - koapunuent Ilyaccona marepuana TpyOsl.
IIpu G, < 2500 Tpyba cuurtaercs «HEKecTKOW», npu Gy ~ 2500-5000 - «momyxecTkoiy, npu Gy =

5000-10000 - «oKecTKON.

(A.5)

OcHOBHbBIE MOKAa3aTENU CBOMCTB HEKOTOPBIX MOJUMEPHBIX MaTepHaioB TpyO NpuBEIeHBbI B Tabiulie

Al

Tabmuma A.l1 - ®uU3HKO-MeXaHHYeCKHe T0KAa3aTejM HEKOTOPbIX MMOJHUMEPHBIX MAaTepHAJIOB,
NpPUMEHsIeMbIX TPH TPOM3BOACTBE TPY0 MW COCAUHUTEJNBHBIX JeTajei
(cmpaBoYHbIE TaHHbIE)

Bennunna mokaszaTtens s Marcpuajia

Hokasarex aE TB/L NBX 1 HEJI:ILII/II/;I:I);EG X110pHpOBaHHbI Creknomnactuk
TIBIIT [ICI1 (ITHIT) " 1 [IBX

InoTHOCTE, I/cM® 0,94-0,96 | 0,93-0,94 { 0,91-0,93 1,4 0,91 | 0,93-0,95 1,57 1,6-2,2
IIpenen TexyudecTn 20-25 15-18 10-12 50-56 25-28 18-26 50-55 40-200*
NIpU PaCTSHKEHUH,
MIla
VY uiHenue npu 800 800 600 50 >200 | 200-500 70-120 0,4-1,4
paspbiBe, %o
Moaynb ynpyrocty, 800 600 200 3000 1200 | 550-800 2900 5000- 25000%*
MIla
Koaddrmment 2 2 2 0,7 1,5 1,2-1,4 0,62 0,18-0,3
TCIIJIOBOT'O
JIMHEWHOTO
pacumpeHus,
10-4 oc-l
Pacuernas 5-6,3 5 2,5-3,2 10-12,5 5-6,3 6,3 10 10-30%*
Ipo4yHoCcTh, MIla

* Jlnsg ¢penonpopManbAeruAHBIX, HOMUI(PHUPHBIX U SMOKCUAHBIX CMOJL

** B 0oceBOM HampaBJIcHUH.

NPUJIOKEHUE b
NEPEYEHb HOPMATUBHbBIX TOKYMEHTOB

B Hacrosmux HopMax AaHbl CCHUIKK Ha CIEIYIONINE HOPMATUBHBIEC IOKYMEHTHI:
CHull 2.04.01-85*. BuyTpeHHui BOIONpOBOA U KaHAIU3aLUs 30aHUM
CHulI 2.04.02-84*. Bonocnabxxenne. HapykHble ceTH U COOPYKEHHS
CHull 2.04.03-85. Kananuzanus. Hapy)xHble ceTH U COOPYKEHUS
CHulI 2.04.14-88*. TennoBas uzomnsus 000py10BaHUS U TPYOOTIPOBOIOB
CHull 2.07.01-89*. I'pagoctpoutenscrBo. [lnaHupoBka U 3acTpolKa TOPOACKUX U
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CHull13.01.01-85*.

CHulI 3.01.04-87.

CHull 3.05.01-85*.
CHull 3.05.04-85*.

CHull 111-4-80*.
I'OCT 2930-62.

I'OCT 18599-83.
I'OCT 29324-92.
(MUCO 161/1-78)

CEBCKUX MOCEJICHUN

Opranu3zanus CTpOUTEIBHOTO IPOU3BOACTBA

[Ipuemka B 3KCIUTyaTalli0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.
OcCHOBHBIE TIOJIOKEHUS

BHyTpeHHUE CaHUTapHO-TEXHUYECKHE CHCTEMBI

HapysxHble ceTH U COOpYKEeHHUsI BOJOCHA0KEHHS U KaHAIN3aLuN
TexHuka 6€30MaCHOCTH B CTPOUTEIHCTBE

[TpuGops! u3meputensusie. LLpudTo! 1 3HaKK

TpyObl HanopHbBIE U3 ONUATHIIEHA. TeXHUUECKHUEe YCIOBUS

TpyOsl M3 TEepMOIUIACTOB JUI TPAHCIOPTHPOBAHUS KHUJIKOCTEH.
HoMmuHaneHble HapyXHBIE JUaMETpPbl W HOMHMHAJIBHBIC JABJICHUS.
Mertpuueckas cepust
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HNPUJIOKEHUE B (cnpasounoe)
HOMOTI'PAMMBI JIA ONPEAEJEHUSA ITIOTEPHb HAITOPA B TPYBAX

llnw
m

5

)

¢, 1lc
50
3
20
7 i, fc
5
5 5
z ¢
F ¥
! ?
05 &
83
H
82
a1
05
405
MM
A . 1075
in

QTELT

neat,
p LJ

LY

2o

e

1

1w

Pucynox B.1 - Homorpamma Jij1st onipeieJieHusl oTephb Hamopa B TpyOax nuamerpom 6 -100 mm (ipu K, =

0,00002)
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Pucynok B.4 - Homorpamma Ji1st oripesiesieHusl IonpaBoyHoro kosgguuuenTa k, Ha TemrnepaTypy BOJbI



HOMOTI'PAMMA JIUIsA OITPEAEJEHUA TUAMETPA KAHAJIM3AITMOHHOI'O

NPUJIOKEHUE I' (cnpasounoe)

TPYBOITPOBOIA
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Pucynok I'. 1 - Homorpamma Juis onpesie/ieHus AnaMeTpa KaHaJIu3alMoOHHOTo TpyOoIpoBoia

MPUJIOKEHUE [
METO/IMKA IPOYHOCTHOI'O PACUETA TPYBOIIPOBOJIOB U3 MOJUMEPHBIX
MATEPHUAJIOB ITIPY NMOJA3EMHOI NPOKJIAJKE
(OBIIUE NPUHIUIEI)

[IpouHocTHOM pacdeT TpPyOONPOBOJAOB W3 TOJUMEPHBIX MaTEpPHANIOB,
PEKOMEHIYEeTCSI CBOJUTH K COOJIFO/ICHUIO HEPaBEHCTBA:
JUISL HAalIOPHBIX TPYOOIIPOBOIOB

1 CaMOTCYHBIX Tp}/60Hp0BO)10B

JUISL IPEHAaKHBIX TPyOOIIPOBO/IOB

rac

YJIOXKCHHBIX B 3€MIIC,

(A1)

(A.2)

(A.3)

€ - MAaKCUMaJIbHOE 3HaueHUe nedopMaluy pacTsHKEHUS MaTepHuajga B CTEHKE TPyObl U3-3a
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OBAJIBHOCTH TMONEPEYHOr0 CEYeHUs TpyObl MOj JeHCTBUEM TIpyHTOB (q.,, MIla) u
TPaHCHOPTHBIX HArpy3ok (g., MIla);

€ - CTENeHb PAaCTSDKEHUS MaTepuaa CTEHKH TPyObl OT BHYTPEHHErO JABJIEHUS BOJBI B
TpyOOIPOBO/IE;

€ - CTENEHb CXKaTHs MaTepuajga CTEHKH TPyObl OT BO3JECHCTBHS BHEUIHMX Harpy30K Ha
TpyOOIIPOBOI;

€p - MPENENbHO JOMYCTUMOE 3HaueHue aedopManuy pacTsHKEHUs MaTepualia B CTEHKE
TPYOBI, IPOUCXOIAIICH B YCIOBUSAX pellaKCalluy HalpsKeHUH;

€m - NpelNenbHO JomycTHMasi nedopmanus pacTsSHKEHHs MaTepuala B CTEHKe TpyObl B
YCIIOBUSIX MOJI3YUYECTH;

K,y - ko3¢ dunmeHT 3amaca, yuuThIBaIOIIKUNA BUA nepdopaluu B CTEHKAX TPYObl, KOTOPHIH
MOKHO TPHUHATH NPU KPYrOBOM OTBEPCTHM B TJIAJKOCTEHHOW Tpybe - 2,3; KpyroBom
OTBEPCTUH B CTEKJIO- (0a3anbTo) MIIACTUKOBOM TpyOe - 3,0; mIieneBOM OTBEPCTUU CO
CKpPYIJIEHHBIMH yIJIaMH (COOTHOIIEHUE CTOpoH &:1, Hampumep, 25 Ha 3) - 1,3; w1 apyrux
ycnoBuil BenuuuHa K., 10KHa TPUBOAUTHCS B HOPMATUBHBIX TOKYMEHTAX.

3HaueHue €, MOXKET OBITh OINpeeNeHo o Gopmyrie

_ N
£, = 427K, UK,

(A.4)
rae K, - xo3dounmeHt mnocrtenu TpyHTa JUIs U3rHOAIOMIMX HANpPsOHKEHUH, YUUTBIBAIOLIMHA
Ka4yeCTBO YIUIOTHEHHUS, €r0 MOYKHO MPHHUMATh: MPHU TIIATEIbHOM KoHTpose - 0,75, mpu
NEPUOANYECKOM KOHTpoJIe - 1,0, IpH OTCYTCTBUM KOHTPOJIA - 1,5;
K,y - xoapdunuenT 3anaca Ha OBaJIbHOCTH MOINEPEYHOTO CEUEHHUs TPYObl, MPUHUMAETCS
paBHbIM: 1,0 - 171 HamOpPHBIX U CaMOTEUHBIX TPYOONPOBOMOB M 2 - Ui JPEHAKHBIX
TpyOOIIPOBOIOB;
Yy - OTHOCHUTCIIbBHOC YKOPOUCHHUC BCPTHUKAJIBHOI'O AHAMCTPa TPY6LI B TPYHTC,
YCTAaHABJIIMBACTCA KaK IMMPEACIIbHO JOIIYCTUMOC 3HAYCHHUC
V=Vt T W, (Z1.5)
rae Yrp - OTHOCUTEJIIBHOE YKOPOYEHHE BEpPTHKAIbHOIO JuaMmeTrpa TpyObl Moj JeHCTBUEM
IPYHTOBOM Harpys3KH;
W - TO K€, MOJI IEUCTBUEM TPAHCIIOPTHBIX HATPY30K;
Yu - OTHOCHUTCIBHOC YKOPOYUCHUC BCPTHKAJIBHOI'O JAUAMETpPA TPY6BI, 06pa30BaBmeec51 B
Mporecce CKIATUPOBAHUS, TPAHCHOPTUPOBKM W MOHTaxa. Ero MoXHO NpuOIMKEHHO
npuHuMarts o tadmuue J1.1.
Ta6muma /1.1
Komnbuesas sxectkocts Gy 00071049eK TPYOHI, Y, IPU CTENICHH YIUIOTHEHHUS TPYHTA
I1a 10 0,85 0,85-0,95 6outee 0,95
Jo 276 000 0,06 0,04 0,03
276 000-290 000 0,04 0,03 0,02
Bonsure 290 000 0,02 0,02 0,01
K. K g,
v, = K,,Kl—wq‘p
KM'GO t szE:p
(1.6)
rue K, - xodpdumuent, yduThIBAIOMINNA 3ama3iblBaHuE OBAJTBLHOCTH MOMEPEYHOTO CEUYCHUS

TpyOBl BO BpEMEHHM W 3aBHCAIIMII OT THMA TPYHTA, CTENEHH €ro YIUIOTHEHHS,
THJIPOT€0JIOTUYECKUX YCIOBUM, TEOMETPHH TPAHILIEH, MOKET MPUHUMATh 3Ha4eHus oT 1 10
1,5;

K., - xoapdunment nporuda, yIMTHIBAIOIIUN KayecTBO MOJITOTOBKH JIOKA U YIUIOTHEHUS,
MOXXHO MPUHUMATh: MPU THIATEIbHOM KOHTpoje - 0,09, npu nepuoguyeckom - 0,11, mpu
OeCKOHTPOJIBHOM BesieHuu pador - 0,13;

K, - K03 PUIIMEHT, YUUTHIBAIONINI BIMSHUE TPYHTA 3aCHINKH Ha OBAJILHOCTD MTOTIEPEYHOTO

32




rac

rac

rIe

TIe

TIe

rIe

cedeHus TpyOoIrpoBoja, MOXKHO IpUHATH paBHbIM 0,06;

E., - Monynb nedopmannu rpyHTa B naszyxax Tpanieu, MIla;

Kx - ko3¢ dunvenT, yunThIBarOmMi BIUSHUE KOJIBLIEBON JKECTKOCTH O00O0JIOUKH TPYyObl Ha
OBaJILHOCTh MONEPEYHOT0 CeUYEeHUs TPyOOIIpOBOIa, MOKHO MPUHUMATh paBHbIM 0,15;

Qrp = YHop, (A7)

Y - yAenbHbIi Bec rpyHTa, H/M,

H,, - rnyOuHa 3achllku TpyOONpoBOJa, CUMTas OT IOBEPXHOCTU 3€MJIM JI0 YpPOBHS
TOPU30HTAJIBHOTO IUAMETPA, M;

Gy - KpaTKOBpeMeHHas! KOJIbLIeBask AKECTKOCTh 0005104k TpyOsl, MIla;

E I

G,=537T—F———
CTT A= (D= sy

(A1-8)

E) - xpaTKOBpEMEHHBIH MOAYJb YIPYTOCTH IPU pacTsKeHUH Matepuana Tpyosl, MIla;
I - MOMEHT MHEpLIMU CeUeHUs TPYObl Ha €MHUILY JUIMHBI, ONPEesieMbli 1o popmyIie

s
12

(1.9)
i - xoddpdunment Ilyaccoma wmarepuanga TpyObl, NPUBOIUTCS B HOPMATHBHOU
JOKYMCHTAlUU,
K
T S G
K?I(‘ GO + sz nEep
(H.10)

K, - koapduueHT yrioTHeH!sI TPyHTa;

gm - TPAHCIIOPTHAsl Harpyska, pUHUMAaemas 10 CIIPaBOYHBIM JaHHBIM JJIsi TYCEHHUYHOTO,
KOJIECHOTO U Apyroro Tpancnopta, Mlla;

n - K03((HUIMEHT, YUUTHIBAIOLIUI rTyOuHYy 3aimoxenus Tpyoonposoaa, npu H<1n = 0,5;
K, - xo3(duureHT, yuyuThIBaOIIMA MpOIEecC OKPYTJIEHHUS OBAJIM30BAHHOM TPYyOBI MO
JeiiCTBHEM BHYTPEHHETO JAaBJICHHsI BOJbI B Bojomnposoze (P, MIla)

KUK = ;
1+2P/ql

(I.11)
Jc - CyMMapHasi BHEIIHsIs Harpy3Kka Ha Tpyoonposoa, Mlla;

Ge = qop tqu; (A.12)

£ = LDQ

2E, s
(A.13)

£ = 9e DQ

2E, s
(1.14)

Y 0

£, = —L

" EK,
(H.15)

0y - KpaTKOBPEMEHHasl pacyeTHasi MPOYHOCTh MPHU pacTsbKeHUH MaTepuaina TpyOst, MIla;
Ey, E. - KpaTko- U JOJTOBPEMEHHOE 3HAUYEHUS MOAYJS YIPYTOCTH NpPU PACTIKEHUU
MaTepHaia TpyObl Ha KOHEIl CpoKa CIIyKObI 3KCIITyaTanuu Tpyoonposoaa, MIla.

0y

- (1.16)

K - KOS(l)(bI/II_II/IeHT 3arraca, 10JIKCH IIPUBOJUTLCS B HOPMATHBHBIX JTOKYMCHTAX.
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Ecnu B pesynbpraTe pacyeToB 3HaueHue JieBoW dactu BeipaxeHus ([1.1) Oymer 6omwine 1, To crmemayer
MOBTOPUTH pacueThl IIPH JAPYTHX XapaKTepUCTUKAX MaTepuaia TpyO WU YKIaJIKu TpyOomnpoBoaa.

Jlanee mpoBepsIIOT YCTOMUMBOCTH OOOJIOUKH TPYOBl MPOTHUB JEHCTBUS COYETAHMUS HArpy30K: JUIs
HAaIlOPHBIX CETEH - TPYHTOBbIE M TPAHCIOPTHBIE (., OT T'PYHTOBBIX BOJ, (., a TAKXKE BO3MOYKHOIO
BO3HUKHOBEHHUS BakyyMma (..« B TpyOONpOBOJIE, 1151 CAMOTEUHBIX ceTel - ¢., + 0., 1 JpEeHaXHbIX ceTeH -
C MCIOJIb30BaHUEM BBIPAKEHUS

K e K 06 }’lE ep GT > ( Q Q )
- - = + ~8 + 8ax
K}V qC <
: (H.17)
rne K. - KoadduumeHT, yunThIBatOUUI BIUSHUE 3aChIIKH TPYHTA Ha YCTOWYMBOCTH OOOJIO0UKH,

MOHO TpuHsATh 0,5, a 11 cooTHomeHust Q. - ¢ =4 : 1 - paBabM 0,07;

K, - K03 pULIMEHT, yUUTHIBAIOMINN OBATHHOCTH MOMEPEYHOTO CEUCHUS TPYOONpoBOaa, MpHU
0<y<0,05K,=1-0,7y,

K., - koaddunueHT 3amnaca Ha yCTONYMBOCTh 00OOJOYKM Ha JEHCTBHE BHEIIHUX HArpy3oK,
MO>KHO MPUHSATH PAaBHBIM 3;

G, - aTenbHas KoJbleBas ®KecTKocTh 0000uku TpyOsl, MIla, onpenensercs mo ¢popmyne

4,475E, s
G = ——=-
(I-p*) OD-s0

; (A.18)

Ilpumep pacuema na npounocms n0O3eMHO20 KAHATUIAYUOHHO20 MPYOONPO8ooa

Hano. TpyOsl ¢ HapyxHBIM quamerpom 1200 mm, ITH]I, cpeaHenerkoro Tuma ¢ TOJIIWHON CTCHKHU § =
46,2 mm ('OCT 18599) yknaapiBaroTcs B TpaHIIEO Ha IIyOuMHy H,, = 5 M B CETH CaMOTEYHOU
KaHanu3aluu. B yclnoBusiX CTpoUTENbCTBA MO MOBEPXHOCTH HaJ TpyOONpOBOIOM BO3MOKHO
IIEPEMEILEHUE TSAKEIOT0 TPAHCIOPTA C JaBIEHUEM Ha IpyHT ¢, = 0,01 Mlla. Beicora rpyHTOBBIX BOA - 1
M OT MOBEPXHOCTHU 3eMJIH. Tpedyercs moao0paTh IPyHT JUIsl 3aCHIIKH.

Peruenue. [l 3aChINKU HA MECTE CTPOUTENBCTBA IPUHUMAEM IPYHT C YAEIbHBIM BecoM y = 18 kH/M’.
3Ha4YeHus KpaTKo- U JoaroBpemenHoro moayniei ynpyroctu [TH/I - Eo = 800 MIla u £, =200 MIIa.

1. OnpenensieM rPyHTOBYIO HAIPY3Ky ¢., = yH,, = 18'5 = 90 xH/m* = 0,09 MI1a.

2. OmpenensieM 00IIYIO HATPY3KY ¢. = ¢., + ¢» = 0,09 + 0,01 = 0,1 MI]a.

3. OmpenensieM KpaTKOBPEMEHHYIO KOJIBIIEBYIO )KECTKOCTh 0005109kH TpyOsI 1o (1.8, /1.9)

g = 0,204MIla
U

- 537 B[l [ 2 55,800]462
G, = 53,7 12 EDg 53,7 @

12 01200

4. OmpeznensieM OTHOCUTEIBHOE YKOPOUYEHHE BEPTUKAJIBHOTO JAMaMeTpa TpyObl NOJ JAeicTBHEM
rpyHTOBOM Harpy3ku no (. 6) npu K, = 1

K, K,K
y = KoKiKug, _ 1025DI1009 _ 00y

© K, G,+K_E, 0,1500,204+ 0,065

unu 3,7 %,

npuHuMaeM K - Kak cpeJiHee 3HaueHue, paBHbIM 1,25;
K., - ¢ yueTom nepuoaudeckoro KoHTposs paBHbM 0,11;
K, - paBabIM 0,15;
K., - paBabIM 0,06;
E., - paBabiM 5 MIla (111 cpeAHUX YCITOBHIA).
5. OnpenensieM yKOpOUeHHE BEPTUKAIBHOIO JUaMeTpa TpyObl O] AeCTBUEM TPAHCIIOPTHOM HAarpy3Ku

o (/1. 10)

W, = K, K.4., _ 100,110,01

= = = 0,003
K,.G,+ K, nE, 0,150,204+ 0,065

34


http://3404.htm/

niu 0,3 %.

6. OmpenenseM OTHOCUTENIBHOE YKOPOUECHUE BEPTUKAIBHOTO auameTpa Tpyos! mo (/1.5), mpunss vy, = 2
% (st Go > 0,29 MIla u crenenn yroraenus rpyata 0,85-0,95 o tabmure /1.1)

Y=Y ty:+y,=37+03+2=6%.

7. OmpenensieM MakCUMaJIbHOE 3HAUE€HUE CTEMEHM pAacTsDKEHHs MaTepuaja B CTEHKe TpyObl H3-3a
OBAJILHOCTH IOTIEPEYHOI0 CeUeHHs TpyOOnpoBoaa 1o AeiictBueM Harpysok 1o (.4 ) nmpu K, =1 m

Ky =1;

£,= 427K, ~yK,, = 4270 0462 1 0601 = 0,01
» D 1200

nin 1 %.

8. OnpezensieM CTENEHb CKaTUSl MaTepHalia CTEHKHU TPYObl, MPOMCXOISIIETO MO/ JeHCTBUEM BHEIIHUX
Harpy3ok Ha TpyoorpoBos 1o (/1.14)

g = 9P o _OL 120046616

©" 2E, s 2[B0O0 46,2

nuinu 0,16 %.

9. OnpenensieM NOMyCTHMYIO CTENEHb PACTSDKCHHsI MaTepHaia B CTEHKE TPYOBI, MPOUCXOJAIIETO B
ycnoBusix penakcaruu 1o (/. 15) mpu 6 = 25 Mlla

e =90 =25 _ (0625
7~ E K. 2002

i 6,25 %.

10. OnpexnensieM AOMYCTHUMYIO CTENEHb PACTSIKCHUS MaTepuana B CTEHKE TPYObI, IPOMCXOJISIIETO B
ycioBusix nonzydectu no (.16)

e =90 - 25 016
" E,K, 8002
unu 1,6 %.
11. IlpoBepsiem npouHocTs 110 (/1.2)
ryfecip

™

€ rp pn

0,01 + 0,0016 _ 0.16+ 0.1 = 0,26
0,0625 0,016

qTO MEHbIIE 1,

T.. NPUHATHIE JaHHbIE MO TPYHTY 3aChIIKU WU €ro YIUIOTHEHHS YAOBIETBOPSIOT IPOYHOCTHBIM
TpeOOBaHUAM I JaHHOTO TPYOOIIpOBOAA.

MPUJIOKEHUE E
AKT O IPOBEJEHHMH BXOTHOTO KOHTPOJISI TAPTHM TPYB U3 MOJUMEPHBIX
MATEPHAJIOB (COEJUHUTEJBHBIX JIETAJIEN)

IMMOJTYYCHHBIX

HauMeHo8aHue opeanu3ayull noiyiameis

TpyObl (coeaMHUTENBHBIE AETAIH) TOJIYUYEHBI JIJISl CHCTEM

6000NP0600, KAHATU3AYUA U OP.

JaBJICHUEM MlIIa.
M1, HIDKEeno A1 CaBIINEeCss, KOMHUCCHS B COCTaBE:
HpeﬂCTaBHTeHH

opeanusayus 3aKasuuxa, oonxcnocms, O.M.0

opeanusayus noopsaouuka, ooaxcHocmes, P.U.0
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IKCnaAyamupylowas opeanuzayus, ooaxchocms, O.1U.0

MIPOBENU BXOJHON KOHTPOJIb MapTHH TPYO (COEAMHUTENbHBIX JleTaneii) No
TUaMETPOM MM, JJIMHOU M (ILT.), IOCTaBJIEHHBIX

Haumenosanue Gupmol, dama

Y3 MOJINMEpPA TUIIA
[Taptus coctout u3

wim., 6yxm unu 6apadanos (AYUKos coeOUHUMeNbHbIX Oemaneli)

U COOTBETCTBYET

POCCULICKUTL UNU 3apPYOeXCHbII Canoapm

Komanuectso 1py0 [l MM, JUIMHOU M

(Mapkuposeka no cmanoapmy)

Komnuecto neranent [ MM IT.

(mapkuposeka no cmanoapmy)

JlaHHBIE O CONPOBOUTENHHOM cepTUHKaTe

PesynbraT: maptust TpyO (COCIMHUTENBHBIX JETajeil) COOTBETCTBYET (HE COOTBETCTBYET)
POCCHUICKHMM CTaHJIapTaM M COIPOBOAUTEIbHBIM CepTU(UKATAM U MOXKET (HEe MOXKET) OBbITh
JIOTIyIIEHA K MOHTAXYy.
Jata IMoamucu

Ot 3aka3unka

Ot nogpsgunka
Ot skcmmyarupyromein
OpraHu3alu
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