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MaTEPHUAIIOB [IPU IIOJA3EMHOM MPOKJIaAKe (0O0IIHe IPUHITUIILI)
IIpnnoxxenne E AKT 0 IpoBeIeHNN BXOIHOI'0 KOHTPOJIS [IAPTHHA TPYO U3 IMOJIMMEPHBIX
MaTepHaJioB (COeTUHUTEIbHBIX JETAJIEN)

BBEJAEHUE

Hacrosimuit CBon mpaBuiI COAEPKUT YKa3aHUS MO MPOCKTHPOBAHWIO W PACUeTy CHCTEM
TpyOOIIPOBOJIOB HApPY)KHOTO W BHYTPEHHEr0 BOJOCHAOKEHHUS M KaHATW3AWH W3 TPyo U3
MOJIMMEPHBIX MAaTepUAIOB. BEIMOTHEHNE 3TUX yKa3aHUN 00€CIIeYnT COOII0IeHre 00s3aTeIbHBIX
TpeOOBaHUII K HAapy)KHBIM U BHYTPEHHHUM CHCTEMaM BOJOCHAa0XXEHMS M KaHaJIU3aluH,
YCTaHOBJICHHBIX JCUCTBYIOMIMMH CHull 2.04.01-85% «BHYTpeHHMII BOJOMPOBOJ W KaHATU3ALUS
3aHMi», CHuM 2.04.02-84* «BoxocHabxenne. HapyxHbie ceTH B COOPYKEHHS» U CHuM 2.04.03-85
«Kananuzanus. HapyHbIe CETH B COOPYKEHUS.

Pemenne Bompoca o0 TPUMEHEHHMH JAaHHOTO JOKYMEHTa TMpH TPOEKTUPOBAHUU U
CTPOUTENIbCTBE KOHKPETHBIX 3aHUIA M COOPYKEHUI OTHOCUTCS K KOMIETCHIIUY MPOSKTHOW HIIN
CTPOUTENIbHON opraHu3anuu. B ciyyae ecinu NpUHATO pelleHue O MPUMEHEHUU HACTOSILEro
JOKYMEHTa, BCE YCTAaHOBIIEHHBIE B HEM IMIpaBWJIa SIBISIOTCA O0O0s3aTeNbHBIMH. YacTUyHOE
UCIIONIb30BaHNWE TpeOOBaHMN U TMpPaBUJI, MPHUBEIECHHBIX B HACTOAILIEM JOKYMEHTE, He
JIOTyCKaeTCsl.

B nannom CBojie mpaBHJI pacCMOTPEHBI OOIIHME BOMPOCHI, Kacalomuecs TpyO U3 pa3InyHBIX
MOJIMMEPHBIX MATEPUAIOB. Y CTAHOBIEHBI 001IMe TPeOOBaHUS K COPTAMEHTY TpyO u crocobam
UX COEIMHEHHMsSI, PACCMOTPEHBI BOIIPOCHI MOHTaka TPYyOONPOBOJIOB, XpaHEHUS] TPYO U TEXHUKHU
0€30MacHOCTH TpU MX MOHTaXe. [IpHBEeIeHBI METOMUKH THUAPABIUYECKOTO pacdyera CHCTEM
BOJIOCHAOKEHUSI M KaHAIM3AlMK, a TaKKe MPOYHOCTHOTO pacyeTa HANmOpHBIX M Oe3HANOpPHBIX
TPYOOIIPOBOJIOB MPU MO3EMHOM MPOKIAIKE B TPYHTE.

B paspaborke Csoma mnpasun npunumanu ydactue: FO.H. Caprun, A. . Hlapumnon
(Canrexunuunpoekr), A.B. Cnagkos, A.A. OrcraBaoB (I'YII HUMMocctpoii), B.A. Ycrioros,
B.C. Powmeiiko, A.f. Jloopomeicios, B.E. byxun, JI.JI. [TaBnoB (3AO «HITIO Crpotinoaumepy),
K.H. 3aiines (AO «BHUUNCT»), B.A. TI'myxapes, B.Il. bo6ens (I'occtpoit Poccum), JI.C.
Bacunbsea (I'TI LTHC).

CBOJ ITPABHJI ITO TPOEKTUPOBAHUIO U CTPOUTEJLCTBY

IMPOEKTUPOBAHUE U MOHTAX TPYBOITPOBO10OB CUCTEM
BOJAOCHABXEHHUA U KAHAJIM3ALIUU U3 ITOJIMMEPHBIX MATEPUAJIOB

OO0uue TpedboBaHusA

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

General requirements

1 OBJIACTb IPUMEHEHMUA

Hacrosmuii CBox mpaBuil pacripoCTpaHsieTcs Ha MPOSKTUPOBAHME U MOHTAXK CTPOSALIMXCS H
PEKOHCTPYHPYEMBIX CHCTEM BHYTPEHHHX M HApYXXHBIX CETeH BOJOCHAOKEHHSI M KaHAIHM3AINH U3
TpyO M COEIMHUTENBLHBIX JeTajel (1ajee - TpyObl) U3 MOJIMMEPHBIX MaTEPUATIOB.

2 OBIIME ITOJIOKEHUA

2.1 JlaHHBII JOKYMEHT BKIIIOYAaeT TpeOOBaHuUs, OOIIKeE Il BCEX BUAOB TPYO U3 MOIMMEPHBIX
marepuanoB. Crenuduyueckne TpeOOBaHHS IS KAKIOTO BUAA TPYOOIPOBOIOB M3 MOJMMEPHBIX
MaTepHaIoB MPUBEICHBI B COOTBETCTBYIOIIMX CBOAX MPABUIL

2.2 TpyObl, COENUHWTENbHBIC JETAIA W OJJIEMEHTHl U3 TMOJMMEPHBIX MaTepUaJIoB,
OpUMEHseMble B CHCTEMax BOJOCHAOXKEHMS M KaHAIM3AlWH, YIJIOTHUTEIbHBIE MaTepHallbl,
BEIECTBA JUIsI CMas3KW, KJIEHM W Tp. JODKHB HMETh CEpTU(QHUKATH WIH TEXHHYECKHE
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CBUJACTCIILCTBA, a JUUIA CUCTEM BO,Z[OCHa6)K€HI/I}I - TUTUCHNYCCKUC 3aKJIFOUYCHU A
INoccansnunnanzopa Munsapasa Poccun.

2.3 XapaKTepHUCTUKH HEKOTOPHIX MOJUMEPHBIX MAaTEpUalOB, TMPUMEHIEMBIX IS
MIPOU3BOJICTBA TPYO M COCTMHUTEIBHBIX JIETaCH, MPUBEICHBI B npunoxennm A.

2.4 TlepeyeHb HOPMATHBHBIX JOKYMEHTOB, Ha KOTOpBIE JaHbl CChUIKM B CBoJie TpaBuII,

IIPUBCACH B npunoxexuu b.
3 MPOEKTUPOBAHUE BHYTPEHHUX BOJONPOBO/JIHBIX CETEN

3.1 O0mue TpedoBaHUS

3.1.1 BeiGop marepuana TpyO A CHCTEM XOJIOIHOTO U TOPSIYEro BOJOCHAOXKEHHS CIIeIyeT
IPOU3BOIUTH C YYETOM Ha3HAYeHUS U YCJIOBUU paboThl TpyOONpPOBOAOB, TEMIIEPATypPhbl
TPaHCHOPTHPYEMOH BOJBI, a TaKXe CpOKa CIYKObl TpyOOIpPOBOJAOB, PYKOBOJCTBYSCH
OTJICIbHBIMU CBOJIAMU TPABUJ Ha MPOEKTUPOBAHHME M MOHTaX TeX WM HUHBIX BUIOB TPYyO
TPYOOIIPOBOHBIX CUCTEM.

3.1.2 TpyOBl M COCTMHUTENBbHBIC NIETATH W3 TMOJUMEPHBIX MaTEpPHAJIOB, MpETHA3SHAYCHHBIC
JUTSL  XO3SIMICTBEHHO-TIMTHEBOTO  BOJOCHAOKEHHMSI, JIOJDKHBI HUMETh B MAapKHPOBKE CIIOBO
«IInutpeBasy».

3.2 Knaccnpukanus

3.21 Tunm Tpy0 W COCIWHUTENBHBIX JeTale (3a HCKIIOYCHHUEM H3TOTOBICHHBIX W3
CTEKJIOIJIACTHKA) JUIA BOJOIPOBOJOB XOJOAHOM BOJBI ONpEIENSETCS 1O HOMHHAJIBHOMY
JIABJICHUIO B COOTBETCTBHH C 1abnuueii 1.

Taonuma 1

Tun TpyObI Homunansroe gasnenue no 'OCT 29324, MIla

Jlerkuii JI 0,25
Cpennenerkuii CJI 0,4
Cpennnii C 0,6
Tsoxensiii T 1,0
Ocobotspxensiii OT 1,6

2,0

2,5

Hamopasie TpyOBl M3 CTEKJIOIUIACTHKOB IMOAPA3ICISAIOTCS HA TPHU THMA O HOMHUHAIBHOMY
nmasienwio - 0,6; 1,6 u 2,5 MllIa.

3a HOMUHAJIBHBIN THAMETP TPYOOIPOBOJOB, U3TOTABIMBAEMBIX METOJOM SKCTPY3UH, TPUHST
HapyXHbI guamerp. Jns TpyO, M3roTaBIMBaeMbBIX METOJIOM HAMOTKH (Hampumep,
CTEKJIOTUTACTHKOBBIE U 0a3aJIbTOTUIACTUKOBBIC), 32 HOMHUHAIBHBIA AHAMETP MPHUHAT BHYTPEHHUN
JUaMeTp.

Hpumeuanue - HomunansHOE JAABJICHUEC - 3TO MOCTOSAHHOC BHYTPCHHCC I/I36LITO‘IHOC JAABJICHUC BOJbI, KOTOPOC

TpyOBl M COENMHHTENbHBIE JETaJH MOTYT BBLAEPKHBATH B TEUEHHE BCEro cpoka dKkciuryatauuu (50 jer) npu
temnepatype Bojsl 20 °C.

3.2.2 HanopHple TpyObl M3 MOJTUMEPHBIX MAaTEPHAIIOB M MX COCIUHEHUS, IPUMEHSIEMbIC IS
BHYTPEHHETO BOJIONPOBO/IA TOPSYEH BOIBI, TOJDKHBI OBITh PACCUMTAHBI HA YCIIOBUS TTOCTOSIHHOTO
BO3AEHCTBUS TeMnepaTypbl BoAbl 75 °C U pacyeTHOro nepuoaa KCIuTyaTalluil He MeHee 25 JieT.

3.2.3 Knaccugukarus HarnopHbeIX TpyO MOKET MPOU3BOIUTHCS TAaKXKe MO MmokazaTento «SDR»
U 110 ceprsiM «Sy. OrpeieneHne TUX moKas3areseid MPUBEICHO B npunoxeHum A.

3.3 Buabl u cnnoco0bl coeiuHeHns TPYO

3.3.1 Hamopusle TpyObl, TpenHAa3HAYCHHBIC JI1 BHYTPEHHUX BOJOMPOBOIOB, JIOJKHBI
COCIIMHSATHLCS B 3aBUCUMOCTH OT BU/Ia MTOJIMMEPHOTO MaTepuana:

- Ha CBapKe BpacTpyO (MOTUITHUICHOBBIC, TOJUNPOTTUICHOBBIC, TOJIMOYTEHOBBIC U 1. );

- Ha KJICI0 BpacTpyO (MOTMBUHIIXJIOPHUIHBIC, CTEKIOIIACTUKOBBIE, 0a3abTOMIACTHKOBBIE U
ap.);

- MEXaHWYECKHUM ITyTeM C TIOMOIIbIO Pa3beMHBIX U HEPAa3bEMHBIX COCTUHUTEIBHBIX AeTaneit
(MeTaNIONOJUMEPHBIE, «CIIUTOTO» MOJIMITUIICHA U JIP.).
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3.3.2 CriocoObl coeTMHEHNS TIACTMACCOBBIX TPYO, COGAMHUTENBHBIX JeTalel U apMaTyphl U
MecTa MX PACHOJIOKECHHS yCTAaHABIUBAIOTCS MMPOEKTOM B 3aBUCUMOCTH OT:

- Ha3HAYEHUS TPYOOIPOBOJIA;

- CBOMCTB MaTepuana;

- BUJIa, HOMEHKJIATypBI U pa3MepOB TPYO, COETUHUTENLHBIX JeTalleil U apMaTyphl;

- pabouero JaBJICHUS M TEMIIEPATYPhl TPAHCIIOPTHPYEMO BOBI;

- BUJIa U CBOMCTB TPAHCIIOPTUPYEMOTO BEIIECTBA;

- HOPMaTUBHOT'O CPOKa CIIYKObI TPyOOTIPOBO/Ia;

- cmoco0a MPOKIAIKU TPyOONpPOBOJAa U YCIOBHUN BBIOJHEHUS CTPOUTEIHHO-MOHTaXHBIX
pabor;

- TEMIIEPaTyphl OKPY>KAIOILIEH CpeIbl;

- TUTAHUPOBOYHBIX PEIICHHA.

3.3.3 Bun coenuHeHus cienyeT NMPUHUMATh U3 YCIOBUK OOeCleYeHUs: TePMETHYHOCTU H
NPOYHOCTH TpPyOONpOBOJa HA BECh MPOCKTUPYEMBIH CpPOK OJKCIUTyaTallid, a TaKxkKe
TEXHOJIOTUYHOCTH IPU MOHTa)KE ¥ BO3MOXKHOCTH PEMOHTA TPYOOIIPOBOIA.

3.3.4 Pa3pemMHBIC COCTMHEHUS MPETyCMATPUBAIOTCS B MECTaX YCTAaHOBKH Ha TPYOONPOBOIE
apMaTypbl U TPUCOEIUHEHUS K OOOPYIOBAHHMIO U JJISi BOSMOXKHOCTH JIEMOHTa)Ka JJIEMEHTOB
TpyOOTIPOBOJa B MPOIECCE IKCILTyaTallMH. DTH COCIUHEHHS JOJDKHBI OBITH PACIIONIOKEHBI B
MECTax, JOCTYIHBIX I OCMOTPA U PEMOHTA.

3.3.5 CoenuHenue TpyO0 U3 Pa3HOPOMHBIX HECKJICHBAIOIMIUXCSA W HECBAPUBAIOITUXCS
MOIU(DUIIMPOBAHHBIX ¥ KOMIO3UIIMOHHBIX IMOJMMEPHBIX MAaTEPHAIOB OCYIIECTBISETCS C
MIOMOIIIFI0 MEXaHWYECKHX COCTUHCHHUH, KOHCTPYKIUS W TEXHOJIOTHS TNPHUMEHEHHUS KOTOPBIX
YCTaHABIMBAIOTCA 10 JAaHHBIM UX M3TOTOBHUTENCH ¥ TIOCTaBIIMKOB JJIsi KOHKPETHOTO
MOJIMMEPHOTO MaTepHaa.

3.3.6 Merammuyeckue AeTaadl COSIUHEHHH JODKHBI ObITh M3TOTOBJICHBI U3 KOPPO3HOHHO-
CTOMKOTO Marepuaia.

3.3.7 Cpoxk ciry:k0bl COeTMHEHUH JOKEH COOTBETCTBOBATH CPOKY CITYkKOBI TPYO.

3.4 IIpokaaaka TpyoOnpoBOI0OB

3.4.1 TpaccupoBka TpyOONPOBOIOB BOJIOMPOBOAA MPOU3BOIUTCI C y4eTOM (DU3MUECKHX
(XMMHYECKMX) W MEXaHWYECKUX CBOMCTB Marepuaiga TpyO0 M CIOCOOOB WX COCAMHEHUS U
TpeOOBaHUH, yKa3aHHBIX B CHulM 2.04.01.

[lpy MoHTaxke Tpy0 Ha CBapKe MOKHO TNPUMEHATH TPATUIIMOHHBIE CXEMBI MPOKIAIKA
BOJIOTIPOBOJIOB - KOJIBIIEBBIE U TYIUKOBBIC, IIPU COSAMHEHUH TPYO C MOMOILBIO COCTUHUTEIBHBIX
JeTajeid CHCTEMBl PEKOMEHAYETCS BBIOMHATh C NPUMEHEHHEM KOJUICKTOPHBIX Y3JI0B C
pa3MelieHreM B HUX 3allOPHOW U PEeTYIUPYIOMIEH apMaTyphl, Y3JIOB MPUCOSAUMHECHUS YYaCTKOB
TpyOOIIPOBOIOB ¥ TPHOOPOB yUeTa KOJIMUECTBA U PACX0/a BOIBI.

3.4.2 TpybonpoBo/bl, KaK MPaBUIIO, JOJDKHBI MPOKIAIBIBATHCS CKPBITO (B MIaxTax, MTpobdax
u T.0.). OTKpeITas MpOKJIaaKka TPYOONPOBOIOB pa3pelraeTcss B MECTax I0JBO/a BOABI K
BOJIOpa300pHOI apMarype, a TaKXKe B MECTax, /1€ UCKIIOUEHBI X MEXaHHUUECKUE MOBPEKICHHS.

[TpoxnaasiBaTh TPYOOTIPOBOIBI IO TIEPEKPHITHEM ITOABATBHBIX TIOMEIIEHUH CICAYET TOJIBKO
B TEX CIydYasX, KOTJla MpeayCMOTpEeHa 3alliTa OT MEXaHUYECKIX MOBPEKICHUM.

[Tpy TOpHU30HTATFHON TPOKIIAJKE YIaCTKH BOJOTPOBOIHBIX JTHHUN M3 TUIACTMACCOBBIX TPYO
ClieyeT TPOKIAIbIBaTh BHINIE KaHATM3AIMOHHBIX TPYyOOINpoBoAoB. [Ipu HEBO3MOXKHOCTH
o0eCreynTh TMPOKIAAKY BBIIIE KaHAIW3AMOHHOTO TPYOONPOBOJA, TPAHCIIOPTUPYIOIIETO
arpeccuBHbIC, TOKCUYHBIC, MMaXy4yHue >KUIKOCTH, BOJOMPOBOJ CIEAyeT MPOEKTUPOBATh U3 TPYyO
TOJILKO CO CBAPHBIMH HJIH KJICCBBIMU COCTUHEHHSIMU.

3.4.3. TIlpu mTPOEKTUPOBAHWUU TPYOONPOBOIOB CIEAYET TIOITHOCTHIO HCIOIB30BaTh
KOMITCHCHPYIOIIYI0 ~ CIIOCOOHOCTh  TpyOOmpoBoja. ITO  JIOCTHUTAETCs TyTeM BBIOOpa
paIMOHATILHOM CXEMBI MPOKIAJIKH M MPABUIBLHBIM Pa3MEIICHUEM HETIOBUKHBIX OTOP, MEISAIINX
TPyOOTIIPOBOJ] Ha YYAaCTKH, TemreparypHas aedopMaius KOTOPBIX MPOUCXOIUT HE3aBHCHMO
OJIUH OT JIPYTOro U BOCIIPHHUMAETCS KOMIICHCUPYIOIIUMU 3JIEMEHTaMH TPyOOIpoBO/Ia.

Pa3mMerienne onop npou3BOAAT B CIAEAYIONIEH MOCIIEI0BATEILHOCTH:
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- Ha cxeMe TPyOOIpPOBOJIOB HAMEYAIOT MECTa PACHOJIOXKEHHS HEMOIBI)KHBIX OIMOp C YU4ETOM
KOMIIEHCAIMM TEMIIepaTypHbIX U3MEHEHUH JUTMHBI TPYO 3JIeMeHTaMu TpyOOonpoBoOAa;

- IPOBEPSAIOT PACYETOM KOMIICHCHUPYIOIIYIO CIIOCOOHOCTh YUacCTKOB;

- HAMEYaroT PacloIOKEHUE CKONb3SIINX U HETTOABUKHBIX OIOP.

B Tex cmydasx korga TemIieparypHbleé W3MEHEHHUsS UIMHBI TPYOONpOBOJA MPEBBIMIAIOT
KOMIICHCUPYIOIYI0 CHOCOOHOCTH €ro 3JEMEHTOB, HAa HEM HEOOXOJUMO YCTaHOBMTH
JIOTIOJTHUTEIILHBIN KOMIIEHCATOP, KaK MPaBUIIO, TOCEPEINHE MEXTy HETIOBHKHBIMU OTIOPAMHU.

Ilpu paccraHOBKE ONOp CiEIyeT YYUThIBaTh, YTO IEpeMelIeHHEe TpPyObl B IUIOCKOCTH,
NEepIEHINKYIISIPHON OCH TPYObI, OTPAaHUYMBAETCS] PACCTOSTHUEM OT TOBEPXHOCTH JI0 CTEHBI.

3.4.4 3amopHas U BoJOpa3z0OpHas apMarypa JOKHA WMETh HEMOJIBIDKHOE KpEIUICHHE K
CTPOUTENBHBIM KOHCTPYKLUSAM Ui TOTO, YTOOBI YCHUJIMS, BO3HMKAIOIIME TPU TOJIb30BAaHUH
apMaTypoH, He Ilepe1aBajIich Ha TPYOBbI.

3anopHyro apMmaTrypy JIHaMeTpoM 10 32 MM C KOpPIYCOM M3 MOJMMEPHBIX MaTepuaoB
JIOIyCKAETCs] YCTAaHABIMBATh 0€3 KPEIUIEHUsI K CTPOUTENIBHBIM KOHCTPYKLIUSIM.

3.45 PaccrosHue mnpu MmapauIeIbHON MPOKJIAIKe M MEXKIY IepeceKatolMMHC
TpyOONpOBOJAaMH, BBIIOJHEHHBIMM M3 IIOJIMMEPHBIX MaTepuanoB, U TpyOOIpoBOJIaMH,
BBIIIOJIHEHHBIMH U3 JPYyrUX MAaTepHajoB, B TOM 4YHCIE CTAJIbHBIMU, PpErJIaMEHTUPYETCs
HOPMAaTHUBHBIMU JOKYMEHTaMH.

3.4.6 CkpslTast mpokjanka B 00po3gax M MmTpoOax AOKHA 00ecrnednBaTh BO3MOXKHOCTD
KOMIIEHCAMK Je(opMaluil IIaCTMACCOBBIX TPYOOIPOBOJOB 0€3 MEXaHMUECKUX MOBPEXKICHUH
UX DJIEMEHTOB.

3.4.7 Tlpu cOopke ¢IaHIEBbIX COEAMHEHUN TPYOOIPOBOAOB 3aIpeiaeTcs YCTpPaHCHUE
nepekoca (praHIeB MyTeM HEPAaBHOMEPHOTO HATATHBAHUS OOJTOB U YCTPAHEHUE 3a30POB MEXTY
(uraHIaMM TP OMOILM KJIIMHOBBIX MIPOKJIAIOK U IIai0.

3.4.8 Ilpu CkpbITOIl MpoKIaaKe TPYOONPOBOJOB M3 IMOJMMEPHBIX MAaTEPUATIOB BHYTPEHHSS
IIOBEPXHOCTh OOPO3]] MM KaHAJIOB HE JJOJDKHA UMETh TBEPABIX OCTPHIX BBICTYIIOB.

349 Ilpu cOopke pe3bOOBBIX COEJUHEHUH MJODKHA OBITH COOJIIOJIEHA COOCHOCTH
METAJUINYECKUX U IUIaCTMACCOBBIX TPYO U Aetaneid. [IoBepXHOCTh pe3bObl JeTanu J0JIAKHA ObITh
POBHOI1, 4HCTOM 1 O€3 3ayCeHIIEB.

3.5 I'uapaBianyeckuii pacueTr TPyOONpoBOI0B

3.5.1 Benuyuna Hanopa H.,, HeoOXomumas Juis IOJa4d BOJBI IIOTPEOUTENIO, ONPEAEIAeTC
o ¢popmye

HTp = thl + ZhMC + hreOM + hcs ) (1)

rre It - yZIeJIpHBIC TIOTEpU Haropa IpH Temieparype Boasl t, °C (moTepu Hamopa Ha
€IMHUILY JJMHBI TPYOOIIpOBOIa), M/M;
| - nuHA yyacTka TpyOOIpoOBOaa, M;
hyc - TOTEpU HaoOpa B CTHIKOBBIX COCAMHEHHSX U B MECTHBIX CONPOTHUBIICHHSX,
M;
Nreow - TEOMeTpHYECKasi BbICOTA (OTMETKAa CaMOil BBICOKOW TOYKH PAacYeTHOIO
ydacTKa TpyOomnpoBoja), M;
hes - CBOOOIHBI Hamop Ha W3NIKMBE M3 TPyOONMpOBOAA, M (Ui CaHHUTapHO-
TEXHUYECKHX MTPUOOPOB MPUHUMAETCS 110 MPHIOKEHUIO 2 CHuM 2.04.01).

Ipumeuanue - Jlonyckaercs Y h,,. npuanmath pasaoit 20-30 % Yiql.

3.5.2 TloTepu Hamopa Ha €IWHHIY JJIMHBI TpyOOompoBoaa i, 0e3 ydera THIAPaBINYECKOTO
CONPOTHBIICHUS CTHIKOBBIX COCIMHEHUI CIEAYeT ONpeesaTh o hopmMyIe

v

1' = —
£ 2gd )

rae A - K03 GUIMEHT THAPABIMYECKOTO COMPOTUBIICHHS 110 JUTUHE TPYOOIIpOBOIA;
V - cpenHsst CKOpOCTh ABUKEHUS BOJIBI, M/C;
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2.

g - yCKOpEeHHe CBOOOTHOTO MaeHus, M/C*;

d - pacueTHBI# (BHYTPEHHHUIT) THAMETP TPYOOIPOBOIaA, M.
KoadduumenT ruapaBindeckoro CONpOTUBICHHS CIEAYET ONPEesATh Mo GopmyIie

b 1312(2- Blg( 3.7d/K)

ns =+
7 2 lg Be,—1
lg(37d1 K.} , 3)
rIe b - grcno mogo0us peKUMOB TEUCHHUS BOIBI;
Rey, - uncno PeitHonbaca gakTudeckoe;
K, - xo3p¢duumeHT SKBUBAJEHTHOW IIEPOXOBATOCTHU, M, IPHUBOJUTCA B

OTAENBHBIX CBOAAaX mpasui, HO HE MeHee 0,00001 m.
Yucio nogo0ust peskMMOB TeueHHs BObI D onpenerstor o popmysie

lg Re,
eie . (4)

(mpu b > 2 cnenyer npunumars b = 2). daxruueckoe uncno Peifnonbaca Reg onpenensercs no
bopmyie

h=1+

Vd
Ee g =
v, ®)
rmue V - KOOQOUIIUEHT KHHEMATHYECKOM BI3KOCTH BOJIBI, M2/c.

Yucno PeliHonbaca, COOTBETCTBYIONIEE Hadaly KBaJAPAaTHUYHON 00JACTH THAPABIMYECKHX
COIIPOTHUBIICHUH MPH TypOYJIEHTHOM JIBUKEHUU BOJIBI, OIIPENENIAETCs 10 Gpopmyie

5004
K 6)

3.5.3 Jlns OpUEHTHPOBOYHBIX pPACUYETOB [0 BBILICTIPUBEICHHBIM (OPMYJIaM MOXKHO
MCIOJIb30BaTh HOMOIPAaMMBI, TPUBEICHHBIE B IPUIOKEHUU B.

Homorpamme! Ha puc. B.1 ¥ B.2 peAHA3HAYCHBI ISl OMPEIeIeHHs] YACTbHBIX TOTEPh HAMopa
Ha TPEHHE MPU TPAHCHOPTUPOBAHUHU BOJIbI ¢ TeMieparypoit 10 °C.

ITo HOMOTrpamMMaM Ha puc. B.3 U B.4 OTpeAesSeTCs MonpaBoYHbIi K03 duimeHt K; k BeauunHe
1000i 49, ecnu Temmeparypa Bosl oTaryHa oT 10 °C.

3.6 Onops! u KpenJieHust

3.6.1 B wmecrtax mpoxoja uepe3 CTPOUTEIbHBIE KOHCTPYKIIMU TPYOBbl W3 TOJUMEPHBIX
MaTepuaioB HEOOXOIUMO MPOKIAIbIBaTh B TWIb3aX. JlIMHA TWIB3BI JOJKHA TIPEBHINIATH
TOJILIMHY CTPOUTEIHbHOM KOHCTPYKIIMU HA TOJIIMHY CTPOUTENbHBIX OTJEIOYHBIX MaTepUaioB, a
HaJl TIOBEPXHOCTHIO T0JIa BO3BBIIAThCA HAa 20 MM. PacrnonoxeHue CTHIKOB TpyO B T'Mib3ax He
JIOTTYCKaeTCsl.

3.6.2 Jlnst TpyOONpPOBOIOB U3 MOJUMEPHBIX MATEPUATIOB MPUMEHSIOTCS MOABMKHBIE OTOPHI,
JOTIyCKalolue MepeMeleHne TpyO B OCEeBOM HAampaBiICHUHM, M HEMOJBUKHBIC OIOPHI, HE
JIOITYCKAIOIIME TAKUX TEePEMEIICHUH.

3.6.3 HenonBmkHbIE OMOPHI Ha TpyOaxX CIEAYET BBIMOJIHATH C MOMOIIBIO MTPUBAPEHHBIX WU
MPHUKJICCHHBIX (B 3aBUCHMOCTH OT MaTepuaia TpyO) K Tely TpyObl YIIOPHBIX Kojel, My(dT - AJis
TpyO auamerpom 710 160 MM MM CErMEHTOB - JJIst TPYO AuameTpoM Oodbiie 160 M.

[Tpumepbl pacCTaHOBKH OIOP MPUBEACHBI HA pucyHke 1.

Ee
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Pucynok 1 - ITpumepbl paCCTaHOBKH HEMOABUKHBIX OIOP

HenonsmxHoe kperuieHre TpyOOIpoBoia Ha OMOpe IMyTeM CHKaTUs TPYOBI HE JOITyCKaeTcsl.

B kadecTBe MOABIKHBIX ONOp CJEAyeT NPUMEHSTH TOJBECHBIC OIOPHI WM XOMYTHI,
BBITIOJTHEHHBIE M3 MeTaUla WM TOJMMEPHOTO MarepHualia, BHYTPEHHHH IUaMeTp KOTOPBIX
JIOJDKEH OBITh Ha 1-3 MM (C y4eTOM MPOKJIAJIKK U TEIJIOBOTO PACIIMPEHHUsI) OOJIbIIE HAPYKHOTO
JaMeTpa MOHTUPYEMOTO TPyOOIIpoBOIa.

Mexay TpyOOmpOBOJOM M METAUIMYECKUM XOMYTOM CIIEIyeT IMOMENaTh MPOKIAAKY W3
MATKOTO Marepuana. [llupuHa mpoKIaaKu TOJDKHA MPEBHINIATh MUPUHY XOMYyTa HE MEHEE 4eM
Ha 2 MM.

3.6.4 PaccTaHOBKY HETIOJBUKHBIX OIMOP CJIEAYEeT MPUHUMAThH TaKOM, 4TOOBI TeMIlepaTypHbIE
WU3MEHEHHS JUTMHBI YYacTKOB TpPyOONPOBOAOB HE TPEBBIIIAIN WX KOMIICHCHPYIOIIYIO
CIOCOOHOCTb.

3.6.5 Ilpm HEBO3MOXXHOCTH YCTAaHOBKHM KpEIUJICHUH Ha pPacuyeTHOM pPACCTOSHUHU IO
KOHCTPYKTUBHBIM COOOpPaXEHHUSM TPYOONPOBOBI JOMYCKACTCS MPOKIAABIBATE HA CIUIOIIHOM
OCHOBAHHH.

3.6.6 JlnmHa He3aKpeIUICHHBIX TOPU3OHTAIBHBIX TPYyOONpPOBOJOB B MECTax IMOBOPOTOB H
NPUCOCTUHECHUST WX K TpUOOpaM, 00OpyIOBaHHIO, (IIAHIICBHIM COCIUHECHUSM HE JIOJDKHA
npesbimath 0,5 M (pucyHok 2).

Pucynok 2 - Tlpoknagka TpyOOIpoBOIOB B IIaXTax

3.6.7 3azmenky mrTpoO, KOpOOOB, OTBEPCTHUH B MEXKIYITaXKHBIX HEPEKPBHITHSAX M CTEHaX
CIIE/TyeT BBITIOIHATH I10CJIE OKOHYAHHS BCEX padoT 10 MOHTAXXy U HCIIBITAHUIO TPYOOIIPOBOJIOB.

3.7 KomneHcanusi TeMIepaTyYPHOIo y/UINHEeHUs1 TpPyOOonpoBoaoB

3.7.1 Ilpu mpoeKTHUPOBAaHWHW M MOHTAXE TPYOONMPOBOJIOB M3 IOJUMEPHBIX MaTEpUATIOB
HEOOXO/MMO YUYUTHIBaTh 3HAUYMTENIbHbIE TEMIEpaTypHble HM3MEHEHHUS JIUHBI U TPUHUMATDH
COOTBETCTBYIOIIHNE MEPHI 10 HX KOMIICHCAIINH.

3.7.2 BenuuwnHy TeMmmepaTypHOro HM3MEHEHHs UIMHBI TpyOompoBoaa Al ompenensior 1o

bopmyie
Al = aATL, (7)
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TpeboBaHuA 8
rae o - K09 QHUIMEHT TErIOBOro IMHEHOro pacCIINpeHns MaTeprana Tpy6st, °C™;
AT - pa3HOCTh MEXIy MAaKCUMaJbHOH W MHUHHUMAJIBHON TeMmIeparypaMmu
TpyOOIpOBOA;

L - nmuHA TpyOOIIpOBOAA, M.
3.7.3 TIlpononbHble ycunusi Ni, BO3HHKAOIIME B TPYOONpPOBOJAE TMPH H3MEHEHHH
TeMITepaTypsbl, 6€3 ydeTa KOMICHCAIIMY TEMIIEPaTypHbIX Ae(OpMaIUil ONpeaensioT o hopmyIie

N; = aATE,F, (8)

riae Eo - Mmonyns ynipyroctu matepuana Tpyos:, MIla;
F - [I0Ia1b MOTIEPEIHOr0 CEUCHHUS CTEHKH TPYObI, M.
TemrieparypHble HamnpspDKEHUST HEOOXOIUMO YUYUTHIBATH B JIFOOOM 3aKpEIUICHHOM YYacTKe
TpyOOmnpoBOa MpH 000 JIHHE ydacTKa.
3.7.4 OCHOBHBIMH KOMIICHCHPYIOIIMMH D3JIEMEHTaMH TPYOOIPOBO/a SIBJISIFOTCS OTBOJIBI,
netneodpasueie, [1-oOpa3Hbie, cuabQOHHBIE U IPYTUe BHIBI KOMIIEHCATOPOB.
3.7.5 KomneHncupyromiasi cmocoOHOCTh 0TBOa o1 yriaoM 90° onpenensiercs o hopmye

o] (4+o°+0077°

Al =
BE'DD fl+.i" (9)
rne Al - MakcuManbHO IIOMYCTUMOE IMPOJAOJIFHOE MEepPEeMENIeHne TPYOOIpoBoia OT

NEHCTBHS TEMIIEpaTypbl, KOTOPOE MOKET ObITh KOMIIEHCHPOBAHO OTBOJOM, M;
l; - manuHa npuieraromero K OTBOJAY MNPSAMOro ydacTka TpyOompoBoaa o0
MOJIBH>KHOM OMOPHI, M;
I - panuyc n3ruba oTBOMAA, M;
D - napyxHsbIii quameTp TpyO, M;
[o] - pacuetnas npounocts, MIla;
Eo - Mmonyns ynpyroctu, MIla.
CxeMbI THYTOTO OTBOJIa M KOMIIEHCATOPA MTOKA3aHbI HA pucyHke 3.
3.7.6 Kommencupyromasi crnocobHocts [I-00pa3HOro KOMIIEHCaTopa OMpeaeiseTcss 0

bopmyne

A= L(Q,M +14,9724+782 +1327)
0,255 D

, (10)
rjae Al - MakcuManbHO TOMYCTUMOE IMPOJOJIbHOE MEpEMEICHHEe TPYOONmpoBOaa OT
JENUCTBUS TEMIIEPATYPHI, KOTOPOE MOXKET OBITh BOCIIPUHATO KOMIICHCATOPOM, M;
h - BeUTET KOMIIEHCATOpa, M;
I - paauyc n3ruda OTBOJIOB KOMIIEHCATOPA, M;
a - IJIMHA TIPSIMOTO y4acTKa KOMIIEHCATOPa, M;
D - napyxHbIil TamMeTp TpyOHbI, M;
[0] - nommyckaemoe HanpshKeHUE U3 YCIOBHIA JITUTENbHOM ipoyHocTu, MITa.
3.7.7 MakcuManbHO JOIMYCTUMOE PACCTOSHUE OT OCH KOMIIEHCATOpa /0 OCH HEMOJBH)KHON
oropsl TpyoonpoBoaa Loy, CM, TOMHKHO BEIUUCIATHCS O (hopMyIie

iy

b = AT (11)

3.7.8 Paccrosaue | oT ocu TpyOBI OTBOJA 0 OCH YCTAHOBKH CKOJIB3SIICH OMOPHI (pucyHok 4)
CJICAYCT NIPUHUMATh paBHBIM

I= KNAID (12)
rue K - xos¢pdunument, onpenenseMblii NPOYHOCTHHIMH WU YIOPYTUMHU CBOMCTBaMuU

MOJIMMEPHOTO MaTepuaja Tpyo mo popmyie
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TpeboBaHuA
3
K= 5
T, (13)
rae 0 - pacueTHas MPOYHOCTh MaTepuana Tpyos:, MIla.

3.7.9 B HeoOXOaMMBIX cCly4asX KOMIICHCHPYIOIIAs CIOCOOHOCTh TPYyOOIPOBOIOB MOKET
6I>ITB MOBBIIICHA 3a CYCT BBCACHU A NONMOJIHUTCIBHBIX MTOBOPOTOB, CITYCKOB U TIOJABEMOB.

3.7.10 KomrmieHcanusi TEMJIOBOTO JUHEHHOTO YNIMHEHHS TPYO M3 MOJUMEPHBIX MaTepUaiOB
MOXeT oOecreunBaThcs MPOAOJIBHBIM M3rMOOM TpU YKJIaJIKe MX B BHJIE «3MEHKW» Ha Omope,
NIMPUHA KOTOPOH MIOJDKHA JONMYCKaTh BO3MOXKHOCTh M3THOa TpyOONpoBOAa MpH Mepemnaje

TEMIIEPATYP.

iR

]

L

[ ¥
|M'L rL L !
=3 L

a - OTBOJ, 0 - KOMIICHCATOP

4

£

[=i,*vF

Pucynok 3 - CxeMbl THyTOTO OTBOJIa U KOMIIEHCATOPa

3.7.11 Tlpu HeoOXOAMMOCTH YBEIMUYEHHsS KOMIIEHCUpYIomel crnocodbnoctu I-, Z- u II-
00pa3HBIX AJIEMEHTOB TPYOONPOBOIOB TNPHUMEHSIOT METON «PACTSHKKH» (IpEeIBapUTEILHOES
HaNpsDKEHUE) PH MOHTaXe TPpyOOompoBoa.

3.8 TenuioBasi n3ossus TPyOONPOBOI0OB
3.8.1 TpyOompoBo bl AJist Topsueii BoAbI (KpOMe MOABOJOK K BOJOPa30OPHBIM MpUOOpam) u3

MOJIMMEPHBIX TPYO TOKHBI UMETh TEIUIOBYIO H30JIALIUIO.
a 3]

I T d[
|'

a - Ha OTBOJC, 0-mHa TpOﬁHPIKOBOM OTBCTBJICHUU
Pucynok 4 - Cxembl pacnosioKe€HUs O1op

3.8.2 TemoByr0 M30JAIKI0 TPYOOIIPOBOIOB OMPEIESISAIOT PACU€TOM COTJIACHO CHuM 2.04.14.
KoaddunmeHT TermnonpoBoAHOCTH MaTepuana JobkeH ObiTh He 6omnee 0,05 Bt/(m°C), HO nipu
3TOM TOJIIMHA TEIUIOBON HU30JISIIUN JOKHA OBITh HE MeHee 10 MM.

4 TIPOEKTUPOBAHUE BHYTPEHHEN KAHAJIM3AIIMA U BOJOCTOKOB

4.1 O0mue TpedGoBaHUA
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4.1.1 Cucrembl BHYTpPEHHEH KaHAIW3allUM 3JaHUM  CIEIyeT IPOEKTUPOBaTh U3
KaHaJM3alMOHHBIX TPYO, pPaCCUMTAaHHBIX HAa TPAHCIIOPTUPOBAHHE CTOYHBIX BOJ C MOCTOSHHOMN
Temneparypoil He Huxke 75 °C 1 KpaTKOBpEMEHHO HE MeHee 1 MUH ¢ TeMrieparypoii He MmeHee 90
°C.

4.1.2 TIpoekTUpOBaHHE CHUCTEMbl KaHATU3AIMM M3 TPYO M COCOMHMTENBHBIX NeTajed u3
Pa3IUYHBIX MTOJIMMEPHBIX MaTEPHANIOB HE JOITYCKaeTCsl.

4.1.3 CucrtemMbl BHYTPEHHUX BOJOCTOKOB IS 34aHuiM BbIcoTOM M0 10 M momyckaercs
BBITMOJIHATH U3 O€3HANIOPHBIX TPYO, IpU OOJIbIIEH BHICOTE 3/1aHUS CIElyeT IPUMEHSITh HAallOpHbIE
TPYOBI.

4.1.4 TpyObl U3 MOTUMEPHBIX MATEPUATIOB JIOJDKHBI OBITH MPOJIOKEHBI, KaK MPABUIIO, CKPHITO
- B IIIaxTax, kopobax, 6opo3aax u T.II.

B mMecrax BO3MOXHOTO MEXaHMYECKOTrO IMOBPEXKICHHUS TPYO clieyeT MNPUMEHSTh TOJBKO
CKPBITYIO TIPOKIIAJIKY.

JlommyckaeTcsi OTKpbITas MPOKJIaJKa KaHATU3alHMOHHBIX M BOJOCTOYHBIX TPYOONpPOBOAOB B
NoJBaJIaX 3JaHUN, HE OOOpPYIOBAHHBIX IOJ NPOU3BOACTBEHHBIC, CKJIAJICKUE WM CIyXKeOHbIE
MOMEILEHUS, Ha YepJjakax U B CaHy3JIax 3JaHuil.

415 K mecram NpOYUCTKH TPYOONPOBOJOB W3 IMOJUMEPHBIX MATEPUAIOB JIOJKEH OBITH
o0ecrneydeH JerKUil TOCTyI MOCPEICTBOM YCTaHOBKHU ABEPOK, CbEMHBIX LIUTOB, PEIETOK U T.II.

4.2 Pazmepsbl TPYO

JlnameTrppl KaHAJIM3alMOHHBIX TpyO0 U  COEAMHUTENBHBIX JeTajdedl JOJKHBI  OBbITh
yHU(DUIIIPOBAHBI IO HApYKHOMY aAuameTpy: 32, 40, 50, 75, 90, 110 u 160 mm. Tonuiuaa cTeHOK
TPyO M COEAMHUTEIbHBIX JETalei 3aBUCUT OT BUJAA MOJIMMEPHOTO MaTepHaia M YKa3bIBaeTcs B
COOTBETCTBYIOLMX HOPMATHUBHBIX TIOKyMEHTAX.

4.3 Buabl 1 cioco0bl coeTUHEHUS TPYO

4.3.1 TpyOomnpoBoabl [UIsi CHCTEM BHYTPEHHEW KaHAJIM3AIMM COEAMHSIOTCS C IOMOIIBIO
pacTpyOHBIX COCTMHEHUI C MCTIOIB30BaHUEM YIUIOTHUTEIBHBIX KoJiell, a juisi Tpyo [1BX - taxxe
Ha KJIEIO.

4.3.2 ®naHueBble COCAWHEHHUS HCIOJB3YIOTCS B MECTax TMepexoaa TpyoompoBoda Ha
YYT'YHHBIE MJTU CTAJIbHBIE TPYOBI WM JUIs OJKITIOUEHHS K 000PYI0BaHUIO.

4.3.3 CoenuHeHre OTBOMASIIUX TPYOOTPOBOJOB CO CTOSKAMHU HAUICKUT MPOU3BOJIUTH Ha
pacTpybe ¢ YIUIOTHUTENIbHBIM KOJbLOM. Ilpu coeanHeHMHM TIIaAkux Tpyod Mexay coOoii
JIOTTyCKAEeTCsl IPUMEHEHUE NIBYXpAacTPYOHBIX MY(T, TIPH 3TOM MY(PTHl HEOOXOIUMO 3aKPETUISThH
Ha OTopax.

4.3.4 T'magkuie KOHIBI YyTYHHBIX JeTajieil (BBITYCKH TPaIloB, BOJOCTOYHBIC BOPOHKH H T.II.)
CIIeZyeT COeNUHATH ¢ TpyOaMu M3 MOJIMMEPHBIX MAaTE€PUAIOB COCAMHUTEIBHBIMUA PacTPyOHBIMU
naTpyoKamMu C YIUIOTHUTEIbHBIMH KOJbIAMH HJIM MaH)KETaMU.

4.3.5 CoenuHeHune TaaJKiX KOHIIOB KaHAIM3ALMOHHBIX TPYO M3 MOJMMEPHBIX MAaTEPUAJIOB C
pacTpyOOM YyryHHOM KaHAJIU3AIMOHHOM TPYyObI TOTO K€ IuaMeTpa CleAyeT NMPOU3BOAUTH C
NPUMEHEHHUEM CIIEHUAIBHBIX YIUIOTHUTEIBHBIX KOJIEI WIM MaHKeT.

4.4 Ilpokaaaka TpyoonpoBoa0B

4.4.1 Tlpu npoKiIagKe KaHAIM3AIUOHHBIX CTOSIKOB B KOMMYHHUKAITMOHHBIX IIaXTax, IMITPOOaXx,
KaHaJIax ¥ KOpoOaxX OTrpa)KAarolue KOHCTPYKIIMH, 0OCCIIEUHBAIONINE JOCTYI B IIaXTy, KOPOO U
T.11., JIOJDKHBI OBITH BBITOJIHEHBI B COOTBETCTBHH CO CHuM 2.04.01.

4.4.2 Mecta mpoxoaa CTOSKOB 4Yepe3 TEPEKPHITUS TOMYCKAETCs 3a/elbIBaTh IIEMEHTHBIM
PacTBOPOM Ha BCIO TOJIIUHY TEPEKPHITHS.

[Ipu mpoknagke TpyO B MEPEKPHITUM HMX CIEAyeT O0epThIBaTh TUAPOU3OJIALUOHHBIM
marepHaioM 6e3 3a3opa.

4.4.3 TpyOompoBOAbl HE JOHKHBI NMPUMBIKATh BIUIOTHYIO K TOBEPXHOCTH CTPOUTEIBHBIX
KOHCTpYKLUH. PaccTosiHue B CBeTY MeXay TpyOaMH U CTPOUTEIBHBIMH KOHCTPYKIIMSAMHU JOJKHO
ObITh HE MeHee 20 MM.

4.4.4 KowmmeHcalysi TEMIEpaTypHOTO YAJUHEHHs TpyOONpOBOAOB NpPU HCIOIb30BAHUHU
CBAapHBIX U KJIEEBBIX COEAMHEHUN JOJKHA OO0ECHeunBaThCsi C IOMOIIBI0 PACTPYOHBIX
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COCIUHEHUN C  YIUIOTHUTENBHBIMH  KOJBI[AMH, BCTaBISIEMBIMH B  OOBIYHBIA WK
KOMITCHCAIIMOHHBIN (yITHHEHHBIH ) pacTpyo.

4.4.5 Cnenyer npeaycMaTpuBaTh JKECTKOE U MPOYHOE KPEIUICHHE CAaHUTapHBIX MPUOOPOB K
CTPOUTENIbHBIM KOHCTPYKIIUAM 0€3 nepeayul yCUIMi Ha TpyOOIpOBOAbI.

4.5 I'mapaBanyecknii pacyer TpyOONPOBOI0OB

4.5.1 lnameTp KaHAIM3AIMOHHOTO CTOSKA PACCUMTHIBAETCS HA TIPOITYCK PacuyeTHOTO pacxojia
BOJBI M3 YCJIOBUS YCTOWYMBOCTH TPOTHUB CpbIBA THUIPABIMYECKUX 3aTBOPOB CAHUTAPHO-
TEXHUUYECKUX MPUOOPOB, MPUCOECTUHEHHBIX K 3TOMY CTOsIKY. [Ipu 3TOM BenuuuHa paspexeHus,
BO3HUKAIOIIETO B CTOSKE, HE JOJDKHA IMPEBBHINIATh MHHUMAIBHOW BBICOTHI THUAPABIMYECCKHX
3aTBOPOB.

Bce oTBOHBIE KaHANM3ALMOHHbBIE TPYOOIIPOBO/BI, KaK MPAaBHIIO, CIEIYEeT pACCUUTHIBATH TaK,
4TOOBI IPH PACYECTHOM PACX0JIe CTOKOB OHU paboOTaIM B 0€3HATIOPHOM PEKHUME.

BopocTtouHble CTOSKM M COCTUHEHHUS JOJKHBI OBITh T€PMETHYHBIMU NpPU JAaBICHUHM BOJBI,
PaBHOM BBICOTE CTOSIKA, M IPOYHBIMU MTPH 3aCOPEHHUH U MEPETIOTHEHUH.

45.2 JlomycTumasi BeJIMYMHA Pa3peKEHUS B BEHTUIUPYEMBIX U HEBEHTHIIMPYEMBIX
KaHAJTM3AIMOHHBIX CTOSIKaX He Mo/vkHa mpesbimath 0,9N,, rae h, - BbIcOTa HaMMEHBIIETO W3
THJIPABIUYECKUX  3aTBOPOB  CAHUTAPHO-TEXHUYECKUX TMPUOOPOB, MPHCOCAWHEHHBIX K
KaHaJU3alMOHHOMY CTOSIKY.

45.3 BennuuHy paspekeHHss B BEHTHJIUPYEMOM KaHAJIU3AIMOHHOM CTOSIKE CIIEAyeT
OTpeNIeTATh 10 opMyIie

1677
g
A6f| ———=
(1+cosey }Df_r
P = 0.7l K

D 900

=T

e L, (14)

rae Ap - Benmu4MHA pa3pekeHus B CTOSIKE, MM BOJ. CT.;
Qs - pacCYETHBII Pacxo]l CTOKOB, MC;
0,p - YOIl IPUCOEAUMHECHUS MTOITAKHOTO OTBOJIA K CTOSIKY, Tpajl.;
D.n - nmameTp crosika (BHyTPEHHUM ), M;
doms - TMAMETP MO3TAXKHOTO OTBOJIA, M;
L. - pabouast BEICOTA CTOSIKA, M.

Ilpumeuanue - Ilpu 90D, > L, cnenyer mpuaumatb 90D, = L,,.

4.5.4 BenuuuHy pa3peXeHUs B HEBEHTWJIMPYEMOM KaHAJIM3allMOHHOM CTOSIKE CIIEIYET
OTIpeNIeTATh 10 (opMyIie

Ap=031V"?, (15)
riae V. - CKOPOCTh BOJIOBO3IYIIIHOM CMECH, M/C, KOTOPYIO OIIPENEIIAIOT 1o hopmyrie
v o &ta
~ o (16)
rne Qs - pacxon BO3ayxa, IKEKTUPYEMOTO (YBICKAEMOT0) B CTOSIK JBIKYIIUMUCS B

HEM CBEpXY BHHU3 CTOKaMHU, MC, OIpeenseTcs o Gpopmyse

0,12

D
13,8 ,333DL?5
g p| 2

ary

o s
[—QDD"" ] (1+cosey )u,m

L , (17)

2
W - TIJIOIIA b CEUCHUS CTOSIKA, M,
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Ilpumeuanue - Cm. npumedanue x 4.5.3.

4.5.5 VKIIOH caMOTEYHOT0 TPYOOIPOBO/IA is CIIEAyET OMPEALIIATh M0 hopMyIie

A
T 2R (18)
riae As - KOO PUITUEHT THAPABINYECKOTO COTPOTUBIICHHSI TPYOOTIpoBo1a (KaHasa);

V - cpenHsist CKOPOCTh T€UCHUS KUAKOCTH, M/C;
g - YCKOpEHHE CBOOOHOTO MMaICHHUSI, M/CZ;
Rs - rugpaBnnyeckuil paguyc NoToka, M;

bs - Oe3pa3mepHBIii TOKa3aTedb CTEINCHH, XapaKTEPUIYIOMUH  PEKUM
TypOYJIGHTHOTO TEUYCHHUS JKUAKOCTH - Tepexoanbiid (Ds < 2) win KBaapaTUYHBIN
(bs = 2).
[pu bs > 2 cnenyer npuanmats bs = 2.
-K_ a
A, =02 =
) (19)
rie a - HMIIUPUYECKUN MTOKa3aTeNb CTENEeHH, 3aBUCSIINM OT K,
a=0,3124 K, (20)
E
b =3-Et=
lg Re, (21)
Uucno Peitronbaca Rey, onpenenstor mo ¢popmyne
5004
Re_ < 204R
S (22)
Yucno Peitnonbaca Rey, onpenenstor no gopmyie
V.4
Re, - V4R
LA (23)
rmue vV - KO3(pPUIIMEHT KUHEMAaTUYECKOW BS3KOCTH KUIKOCTH, M/c. Jlnst OBITOBBIX

CTOKOB CJIEIyET NPUHUMATh V = 1,49'10'6 M7/c.

Ilpumeuanue - CpenHsisi CKOPOCTb TEUSHHUS KHUIAKOCTH V,, TIPH HETIOJIHOM HAIOJIHEHUH TPyOonpoBoa (KaHala)
paBHa:

l+a

R\
V=1 z.
, (24)
rac Vn - CpeI[HSISI CKOpOCTB TCUCHHUS XHUIKOCTHU HpI/I IIOJTHOM HAIIOJHCHHUHU

TpybomnpoBoaa, M/c;
Rs« , Rsy - THOpaBnIndeckne paguychl HPU HETOJHOM W TIOJHOM HAIlOJHEHUH
TpyOOnpoBoOaa, M.

4.5.6 Pacxo ®UJKOCTH (s PABEH:

gs = VW, (25)

rae W - )KMBOE CE€YEHHE IMOTOKA JKUIKOCTH MPHU JaHHOM HAIOJHCHHUU TPYOOIPOBO/IA,
2 _ 2
M°, KoTopoe paBHo: W = K, d”.
3nauenus hs/d, Rs, Rg:/Rsq, Ky TpeacTaBiensl B Tabnvue 2.

Tabonuma 2

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:01



CN 40-102-2000 MpoeKTnpoBaHUe 1 MOHTaX TPybONpPoOBOA0B CUCTEM BOLOCHABKEHMA N KaHaNU3aLMKU U3 NOAMMEPHbIX MaTepuanos. Obwme

TpeboBaHuA 13
3HaueHue TUAPABINYICCKOTO OTHoLIIEHNE TUAPABINYCCKUX
Hanonuaenue tpyoonporoga
h./d paamnyca paanycoB Kw
Rs Rou/R

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 Jlnametp G€3HAMOPHOTO TPYOOIPOBOIA B 3aBUCHMOCTH OT €TI0 HANOJHEHMSI U pacxojia
CTOYHOM JKUJAKOCTH JOIYCKAETCs ONPEAEIIATh IO HOMOTPAMME npunoxenus I

4.6 Onopsbl U KperieHust

4.6.1 Kpenutb TpyOONnpoBOABI KaHAIM3allMM M BHYTPEHHUX BOJOCTOKOB HEOOXOIUMO B
MeCTax, yKa3aHHBIX B IPOEKTE, COOII01asl ClIeyIolIne TpeOOBaHUS:

- KpeIUIeHHsI JOJDKHBI HANIPABIIATh YCUIIUS, BO3HUKAIOIINE MPU YAJIHMHEHUU TPYOONpPOBOJa, B
CTOPOHY COEAMHEHH, UCIIOJIb3YEMBIX B KaUeCTBE KOMIIEHCATOPOB;

- KpeIIeHHs CIelyeT YCTaHaBIUBAaTh Y pacTpy00B TpyOOIPOBOIOB;

- KpeIUIeHHsI TOJKHBI 00eCIIeYUTh YKJIOH M COOCHOCTh JIeTajeil TpyOonpoBOIOB;

- YCTaHOBJICHHBIE HA TJIAAKOM KOHIIE TPYObl KpEIJICHHS IOJDKHBI JIOMYCKAaTh PacUETHBIC
TEeMIepaTypHble YAJIMHEHUS TPYOOIpOBOa;

- paccTosiHME MEXAY KpeIuieHHsIMU sl TpyOorpoBoaoB auamerpoMm a0 50 u o 110 MM ¢
COCIMHEHUSIMU Ha KOJIbLIaX JOJDKHO MPUHUMATHCS B 3aBHCHUMOCTH OT MaTepuajia TpyObl MO
COOTBETCTBYIOLIEMY CBOJY ITPABUI;

- IIPU YCTAaHOBKE KPEIUICHHH Ha COEAMHHUTENBHBIX JAETalsX HE0OXOJUMO MpelycMaTpuBaTh
paccrosiHue JUIsI KOMIIEHCAIlUM TeMIIEpaTypHOro yiiauHeHus. [Ipyu HEeBO3MOXKHOCTH yCTaHOBKH
KpEIUICHUH Ha COENMHUTENbHOM JIeTald COCETHUE [eTalld 3aKpeIulsioT XOMyTaMH Ha
paccTosIHUAX, 00€CIECUNBAIONINX YATMHEHUE COSAMHUTEILHON JETaNH.

4.6.2 BeptukanabHble y9acTKU TPyOOIPOBO/IA TOHKHBI UMETh KPETUICHHS, yCTaHABIMBAEMBbIE:
noJ pacTpyoom; Ha maTpyOKax, UCHOIb3YyEMBIX JJISl IPUCOCTMHEHNS K CETH YHUTA30B U TPAIIOB.
Ha oTBoaHBIX TpyOax OT ruAp0O3aTBOPOB KPEIUICHUS HE YCTaHABIMBAIOT.

4.6.3 Ilepen mpokiankoil TpyOONpPOBOAOB M PACCTAaHOBKOW KPEIUICHHH ClEIyeT HpPOYHO
3aKpEeNUTh K CTPOUTEIbHBIM KOHCTPYKIUSM CaHUTapHbIe MPUOOPHI, BOJIOCTOYHBIE BOPOHKU U
Jpyrue MPUEMHHMKH CTOYHBIX BOJ. MeTalUTMUECKUE COCAMHUTENbHBIC AETAIN JOJKHBI UMETh
CaMOCTOSITeNIbHbIE KPEIJICHHs, TPE0TBPAIAIOLIe NTepeaayy Harpy30K Ha TPYOBI.

4.6.4 Tlpu cOopke (IaHLEBBIX COEAWHEHHH TPyOONPOBOAOB 3ampeliacTcss yCTpaHEHHUe
nepexoca (praHIeB MyTeM HEpaBHOMEPHOT'O HATATHBAHUS OOJTOB M YCTPAHEHHE 3a30POB MEXKIY
(raHaMM TP TOMOIIM KJIMHOBBIX MPOKJIAIOK U IMIAi0.

4.6.5 Tlpu ckpbITOM MPOKIAAKE TPYOOIPOBOAOB M3. MOJUMEPHBIX MATEPHAIIOB BHYTPCHHSS
MIOBEPXHOCTh OOPO3/] UM KaHAIOB HE JOJDKHA UMETh TBEPABIX OCTPHIX BBICTYIIOB.

4.6.6 TIlpu cOopke pe3bOOBBIX COCIWHEHUN JOJKHA OBITh COOJIOJIGHA COOCHOCTH
METAJUIMYECKUX U IJIACTMAcCOBBIX JeTaneil. IloBepXHOCTh pe3bObl AeTanu IOJKHA OBbITh
POBHOM, YMCTON U O€3 3ayCEHIIEB.

S HPOEKTUPOBAHHUE HAPY>KHOI'O BOJAOITPOBOJIA

5.1 O0mue TpedGoBaHUA

5.1.1 BpiOop HamopHbIX TpyO0 U3 MOJHMMEPHBIX MAaTEPUAIOB I HAPYKHBIX CHUCTEM
BOJIOCHA0KEHUS TPOU3BOAUTCS C YUETOM KIMMATHUECKUX YCIOBUH M TEXHUKO-IKOHOMHUYECKUX
OLICHOK.

5.1.2 TpyOsl mOaOMPAIOT pacuyeToM, IIPH ATOM I HAPY>KHOTO BOJOINPOBOJIA, KaK MPABHIIO,
cienyeT npuHUMaTh Tpyos! Tuna «C» (PN-6) u BoIie.
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5.2 Knaccupukanus tpyo

5.2.1 TpeOGoBaHus K TEOMETPUUECKUM pa3MepaM TpyO M MX MapaMeTpaM yKa3aHbI B pasgene
3.2.

5.2.2 JInuny OTpe3KoB TpyO UM OYXThI YKAa3bIBAIOT B JIOKYMEHTAIIUA U3TOTOBUTEIIS.

5.3 Coennnenue Tpyo

5.3.1 Jlnsa coeauHeHUs TPyO W3 TOJMMEPHBIX MaTEPHAIOB JOJKHBI HCIIOIH30BaTHCS, KaK
MmpaBuji0, COCANHUTCIIBHBIC ACTAIN U3 IMOJIMMCPHLIX MATCPUAJIOB. I[OHYCKB.GTC}I HUCITIOJIb30BAaTh
CHelHalbHbIe COeIMHUTENbHBIC AETaIN U3 METaJlIa.

5.3.2 lns coequuenus Tpyod quamerpom 1o 110 MM u3 monuoneuHOB cleAyeT UCTIOIb30BaTh
cBapky. Tpyosr m3 IIBX, crexnomiacTukoB M 0a3aibTOIUIACTUKOB CIIEIYET COCIUHATH Ha
pacTpyOHBIX COCTMHEHUSX, YIIOTHAEMbIX TPOGUIEHBIM PE3MHOBBIM KOJIBIIOM, MITH Ha KJICIO0.

5.3.3 Iyt npucoenuHEeHUS TpyO M3 MOJMMEPHBIX MaTEPHAIOB K apMaType ¥ METaUTHYECKUM
TpyOaM cieyeT MCI0JIb30BaTh MIACTMACCOBBIE OYPTOBBIE BTYJIKH U CBOOOHbBIE METAIUTMUECKHUE
(baHIIbI WK HEPa3bEeMHbIE COeIMHEHUS U3 MJIaCTMACChI-MeTaslIa.

5.4 Ilpoxnaaka TpyoONpoBoI0B

5.4.1 TpaccupoBKa BOJOTPOBOJIA TOJDKHA OCYIIECTBISATHCS B COOTBETCTBUM CO CHuIM 2.04.02 C
y4eTOM croco0a MPOKIAIKH - B TPYHTE, B KOJUIEKTOPaX, HEMPOXOJHBIX KaHamax JbOo B
PEKOHCTPYHPYEMBIX TPYOOIPOBOAAX, ONPEAEIIEMOr0 MECTHBIMU YCIOBUSAMU U pe3ybTaTaMH
YKOHOMHUYECKOTO pacyera.

5.4.2 Tlpr HOBOM CTPOUTENHCTBE MPEATIOUTEHUE CIAEAYET OTAaBaTh MPOKJIAAKE TPyOOIpoBoIa
B IPYHTE.

5.4.3 Cnemyer WCIONB30BaTh BO3MOXHOCTH ITOBOPOTa TPACChl 3a CYET M3ruba TpyOBl C
MHWHUMAJIbHBIM painyCoOM

= J%D
20 (26)
rae Eo - Monynb ynipyroctu nonumepa npu pactsokennn, MI1a;

D - HapyxHbIi TaMeTp Tpyo, MM;
0 - pacueTHas NPOYHOCTH (Tpenena TEKy4decTH) JIsd MmaTrepuaia TpyOo mpu
pactsxenun, MlIla.

5.4.4 TIoBOpOT Tpacchl MOXKET OBITh OCYIIECTBJIEH TAKXKE 3a CUET OTKJIOHEHHUS OCH OJIHOH
TPYObl OTHOCUTEIIBHO JAPYTOi B pacTpyOHOM COEAMHEHUH, YIJIOTHAEMOM KOJBIIOM, Ha yroji 10
2°.

5.4.5 MunumanpHOe 3arityOjeHHe BOJONPOBOJA /IO Bepxa TPyOONpPOBOJA COTIACHO CHuM
2.04.02 JOJKHO IPEBBILIATh INIyOMHY IpPOMEp3aHusl TPyHTa AJs JaHHOW MECTHOCTH HE MEHee
yeM Ha 0,5 M. YMeHbIIaTh TIIyOMHY 3al0KEHUS TPYOONPOBOJA JOIMYCKAETCS TOJBKO IpPH
IPUMEHEHHUH TETJIOBOM M30ISIMH, KOHCTPYKIIMSI KOTOPOH HE MOIJIOIIAET BIIAry.

5.4.6 MunuManbpHOE 3ariyOJeHHne BOJONPOBOJA U3 YCIOBHHM MPOYHOCTH IMPHU OTCYTCTBHH
TPAHCHOPTHBIX HArpy30kK (KpoMe NOJIMBOYHOIO BOJOIIPOBO/IA) JOJDKHO ObITh HE MeHee 1,0 M.

5.4.7 TlepeceueHre BOJONPOBOAA C IPYTUMU KOMMYHHUKAIMSIMHU, a TAKKe aBTOMOOUIIbHBIMU U
JKEJIe3HBIMU JOPOTaMH CIIEAYET BBIIIOJHATH B COOTBETCTBUU C TPEOOBAHUAMU CHuM 2.04.02.

5.4.8 Tlpu nepeceyeHnn ¢ KaHaIW3anued Ha paccTossHUM, MeHbieM 0,4 M (IO BepTUKaIH B
CBETY), BOJONPOBOABI U3 TNOJIMMEPHBIX TPYyO0 MOJDKHBI HPOEKTHPOBATHCA B (yTIspax.
Paccrosiaue ot kpast pyTisipa 10 mepecekaeMoro TpyoompoBoa J0KHO OBITH HE MEHEe 5 M B
KaXJ1yl0 CTOPOHY.

5.4.9 CoenuHeHHe IMIACTMACCOBBIX TPYO € TpyOaMu U3 JIPYTUX MaTepHajoB (CTalbHBIMHU,
YYI'YHHBIMH, aCOECTOLEMEHTHBIMUA U T. [I.) CJIEAYET BBINOJHATH Ha PA3bEMHBIX COECTUHEHMSX.
[Tpu mo3eMHON MPOKIIAJKE TAKHE COSAMHEHUS CIIeIyeT yCTaHABIMBATh B KOJIOALAX.

5.4.10 [IlepeceueHue T™IACTMACCOBBIM TPYOONPOBOJAOM CTE€H COOPYKECHHH CIIEIyeT
npeaycMarpuBath B QyTispax. 3a30p Mexay (QyTaspoM U TpyOOIpPOBOAOM 3aJleNbIBaeTCs
9JIACTUYHBIMU MaTepHajIaMH, IPeAOTBPALIAIOIMMHY [TONIaJaHUEe BIard BHYTphb QyTIIspa.
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5.4.11 Tlpu mpokianke TpyO B TOHHENAX (KOMMYHHKAIIMOHHBIX KOJUJIEKTOpax) CIexyer
BBINOJIHATh TPEeOOBaHUS CHuM 2.07.01, MPH 3TOM 3JIEKTpUYECKHE KalOesln M MPOBOJA JOJKHBI
IPOKJIAAbIBATECS BBIIIE TPYOOMPOBOJOB M3 IOJUMEPHBIX MAaTEpHAOB U JOJDKHBI OBITH
KOHCTPYKTHUBHO BBIJICJIEHBI.

5.4.12 Kperuienue apMaTypbl K CTEHKaM M JHHILY KOJOJIA, TYHHENS WM KaHajla cJexyer
IPOM3BOJUTH C IOMOIIBIO AHKEPHBIX OOJTOB U XOMYTOB HJIM 3aMOHOJNYHUBATh OETOHOM.

5.4.13 Tlepeceuenue TpyOOMPOBOJAOM CTEHOK KOJOALEB WM (YHAAMEHTOB 3/1aHUI ClieayeT
npeaycMaTpuBaTh B CTAJbHBIX WM IIACTMAcCOBBIX (QyTisgpax. 3a3op Mexay (QymispoM Hu
TPYOOIPOBOIOM 33€TIBIBACTCS BOJAOHETIPOHUIIAEMBIM 3JaCTUYHBIM MAaTEPUAIIOM.

5.5 Pacuyer TpyOOnpoBOIa HA IPOYHOCTH

Pacuer TpyOomnpoBosa Ha MPOYHOCTH BO3MOXKHO IPOHM3BOJIUTH MO PA3IUYHBIM METOIUKAM,
IPUBEJCHHBIM B CIIPaBOYHOM uTepaType. OHa U3 HUX J1aHa B npunoxeuu [.

5.6 I'mapaBanyeckunii pacyer TPyOONnpoBoaa

['mapaBIuyecKuii pacyeT CHUCTEM BOJIOCHAOXKECHHS, W3JIOKCHHBIM B pasgene 3.5, CIEIYET
OPUMEHSATH TaKXKe U JJIS pacueTa Hapy>KHbIX CHCTEM BOJOCHAO0XKECHHUSI.

5.7 KomneHcauusi TeMIepaTypHOro yiJiuHeHUst

5.7.1 KomneHcanus TeMIepaTypHOro yIIMHEHHS TOA3EMHBIX BOIOIPOBOIOB XOJIOJHON BOBI
u3 TpyO ¢ pacTpyOHBIMU COEIMHEHUSIMH, YIUIOTHAEMBIMU PE3UHOBBIMH KOJIBLIAMH, JOCTUraeTCs
B pacTpy0ax.

5.7.2 JIns moJ3eMHBIX BOJOIPOBOJIOB HAa CBAPHBIX WJIM IPYTUX HEPA3bEMHBIX COCIUHEHMSIX,
IPOKJIaIbIBAEMBIX B TPYHTE, C YUETOM 3aleMJICHHs TPYO TPYHTOM CIIEHUAIBHOW KOMIICHCAIIH
He TpeOyercs. [lpum mpoxsaake B KaHajmax CleAyeT NPOBOAWUTH PAacdyeT Ha KOMIICHCAILHIO
YIJIMHEHUS B COOTBETCTBUH C paspenom 3.7.

6 IPOEKTHPOBAHHME HAPY/KHOW KAHAJIM3ALIMH, BOJOCTOKOB 1
JIPEHAJKEN

6.1 O0mue TpedGoBaHUA

6.1.1 Beibop TpyO cieayeT mpOM3BOIUTH C YYETOM COCTaBa CTOKOB, UX TEMIIEpaTypbl, Ha
OCHOBaHUU TUJIPABINYECKUX U TPOYHOCTHBIX PACUETOB.

6.1.2 JIng camMOTe4HOW KaHaJIM3allMU CIEAYeT MCIIONb30BaTh TPYObl KaHAJIM3AIMOHHOTO
coprameHTa. [I[puMeHeHne HamOPHBIX TPYO TOHKHO OBITH 0OOCHOBAHO.

6.2 Knaccupukanus tpyo

6.2.1 JIns Oe3HamopHOW KaHAIM3allMU TJIAJIKUE TPYyObl YHU(MUIIMPOBAHBI 10 HAPYKHBIM
JIaMeTpaM, KpoMe TpyO U3 CTEKIJIO- U 0a3aJbTOIUIACTUKOB, U3TOTABIMBAEMBIX HAMOTKOM.

TpyObl 1O KOJBLEBOM KECTKOCTH OOOJOYKH TMOJPA3ACISIOTCS Ha KJIacChl: HEXECTKas,
noJyXecTkas ¥ sxectkas. Kiace TpyO npuBesieH B npunoxennu A.

6.3 Coennnenue Tpyo

6.3.1 Ha tpyOompoBoiax CaMOTEYHOM KaHAIM3aLUU CIEAyeT NpeaycMaTpuBaTh Kak
pa3beMHBIE, TaK U HEpa3beMHBIE COCTUHEHUSI.

6.3.2 B xauecTBe pa3beMHBIX CIIEAYET UCTIOIb30BATh PACTPYOHBIE COCIMHEHNUS, YIUIOTHIEMBIE
KOJIbIIAMH PA3IMYHOTO TIPOUIIS.

6.3.3 OcHOBHBIE BUJIBI M CITIOCOOBI COETMHEHM TPYO MPUBEACHBI B paszene 3.3.

6.3.4 Jlna  HamopHBIX  TpYOONPOBOJOB  KaHAIW3AIMM  CJIEAYeT  HCIOJIh30BaTh
PEUMYIIECTBEHHO HEPAa3bEMHBIE COCTUHEHUS - CKIICUBAHUE U CBAPKY.

6.3.5 Paznemubie coenuHenus (dhaaHIEBbIE W Ip.) HA HAMOPHON KaHAJIM3alluM, KaK MPaBHIIO,
UCTIONB3YIOTCS IJIsl COeTUHEHUs TPYO ¢ 000pynoBaHUEM.

6.4 Ilpokaaaka TpyoonpoBoaoB

6.4.1 TpaccupoBka HapyXHOH KaHAJIM3ALWU JOJDKHA BBIOIHATHCS C YYETOM TpeOOBaHMN
CHulI 2.04.03.

6.4.2 TpyOompoBOIbI CAMOTEYHON KaHAIM3AIHMH JOJHKHBI OBITh TOJBKO MPSMOJUHEHHBIMHU.
H3meHenue auamerpa TpyOONnpoBo/ia U €ro HalpaBiIeHHs! TOMYCKaeTCsl TOJIbKO B KOJIOALAX.

Hanopable cucTeMbl KaHAIU3aAIMK BBITTOJIHSIOT COTJIACHO paszeny S.
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6.5 Pacyer TpyOONIpoBOaa HA NPOYHOCTH

Pacyer camoTeuHBIX TpyOONpPOBOJOB Ha MPOYHOCTH CJIEAYET MPOU3BOAUTH MO METOJHUKE,
IIPUBEJCHHOM B npunoxeruu [.

6.6 'mapaBiauyeckuil pacyet TpydoOonpoBoaa

I'unpaBarueckuii pacueT caMOTEYHbBIX MOI3EMHBIX TPYOOIIPOBOIOB KaHAIH3AIMK IPOU3BOISAT
1o (opmysam, MIPUBEACHHBIM B pazzene 4.5.

6.7 KomneHncanusi TeMnepaTypHoOro yJIiHeHust TpyO

6.7.1 HeoO0xomuMocTh KOMIICHCAIIUU TEMIIEPaTypHOTO VYJIMHEHHS TpyO B HaIOPHOU
KaHaIM3alu YCTAaHAaBJIUBACTCA PACUCTOM B COOTBCTCTBUH C pazaeioM 3.7 HACTOLIETO CBOZ[a
MPaBUJI C YIETOM 3alIEeMJISIONIErO JeHCTBUS TPYyHTA.

[Ipu 3amemienun TpyOONpoBOJa TPYHTOM YAJIMHEHHE TPYOONpPOBOJA YMEHBIIAETCS.
Bennunna ymensienus 41, onpenensiercs mo gpopmyiie

K £+H
INEEY: By AT
E,5 (27)
rae fn - KO3 PULIMEHT TPeHUsT MaTepuaa O TPYHT, ONPEICISIEMbIN OMBITHBIM MTyTEM;

IIPU OTCYTCTBUU JAHHBIX MOKET OBITH OPUEHTHUPOBOYHO NMPUHSAT paBHbIM 0,4;
Y - OOBEMHBIN BEC TPYHTA, H/M;
H - rmyOuHa 3a5105keHus TpyOOIpoBOIa, M;
L - nmuHA TpyOOIIpOBOAA, M;
E 5 - MOZLyTTb yIIPYTOCTH MaTepHalia B HarpaBlieHHH aedopmanu, [1a;
S - TOJILKMHA CTEHKH TPpyOOnpoBoaa, M;
Ky - xo3ddunrenT ymioTHeHus IpyHTa, IPUHUMAETCA PaBHBIM | IpH CTeNeHU
ymotHeHust 0,95 u 0,5 - nOpu HEKOHTPOJUPYEMOH CTENEHU YIUIOTHEHUS MNP
3aChINKE TPAHIICH.
6.7.2 KomneHncamus TeMmrepaTypHbIX naedopmanuii TpyOOmpoOBOJOB B  CaMOTEYHOM
KaHaJIn3aluu 00eCreunBaeTCs:
- pacTpyOHBIMH COEAMHEHUSIMH, YIJIOTHSIEMbBIMHU KOJIbLIAMU;
- YaCTUYHO B KaHAJIHM3AIMOHHBIX KOJOALAX IyTEM YCTPOMCTBa MpPOXOjAa 4Yepe3 CTEHKU
KOJIOJIa U HAOMBKHU JIOTKA.
6.8 Kos1oanbl 1J19 CHCTEM KAaHAJIN3AINHA
6.8.1 Jlns cucteM BOJIOOTBEEHUS JOMYCKACTCs MPUMEHATh KaHAN3allMOHHbIE, BOJIOCTOYHbBIE
¥ BOJIOTIPHEMHBIE KOJOALBI U3: moauMepHbIx MaTepuainos (113, IIBX u np.), koMOMHHpPOBaHHBIE
(371IeMEHTBl W3 TIOJHMMEPHBIX MaTEpHAIOB B COUYETAHWM C DJIEMEHTAaMH U3 JKele300eTOHa),
XKene300eTOHHBIE M KUpIHYHbIE. Pa3Mepsl KOJOAIEB JODKHBI COOTBETCTBOBATH YKAa3aHHBIM B
CHull 2.04.03.
6.8.2 Konoausl U3 MOIMMEpHBIX MaTEpUANIOB CIEAYyeT MPUMEHSATh COBMECTHO C 3aIUTHON
IUTMUTOMN U3 )KeNe300€ToHa U TPaIuLIMOHHBIMU 3JIEMEHTaMH JIIOKa U3 MeTajlIa.
6.8.3 JIoTkoBast 4acTh KOJIOALEB U3 MOJIUMEPHBIX MaTEPHAJIOB JTOJKHA UMETh TOTOBBIE JJOTKU
U3 TOJUMEpPHBIX MaTepHalioB, a TaKXe BBICTYNAIOUIME NaTpyOKH [UIs MPUCOEIUHEHUs
TpyOomnpoBoa.

7 MOHTAX TPYBOITPOBO/J10OB

7.1 O01mue ykazaHus

7.1.1 Tlpu CTpOUTENHCTBE TPYOONPOBOAOB C TPUMEHEHHWEM TpPyO W3 TOJMMEPHBIX
MaTepHaJIoB i o0ecTieyeHus TpeOyeMOoro Ka4ecTBa CTPOUTENLCTBA HEOOXOMMO MPOU3BOAMTH!

- IPOBEPKY KBATH(PHUKAIMN MOHTOKHUKOB U CBApIIIMKOB;

- BXOJJTHOM KOHTPOJIb Ka4eCTBA PUMEHSIEMBIX TPYO, COeTMHUTEIBHBIX AeTalel U apMaTyphl;

- TEXHUYECKUH OCMOTP CBapOYHBIX YCTPOHCTB U MPUMEHIEMOTO HHCTPYMEHTA;

- CUCTEMAaTHUYECKHUI OTIEPAIlMOHHBIN KOHTPOIIb KauyecTBa COOPKH U PEKUMOB CBApPKH;

- BU3YaJIbHBI KOHTPOJIb KAueCTBa CBAPHBIX COCTUHEHUH M KOHTPOJIb UX T'€OMETPHUECKUX
napaMeTpos;
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- MEXaHNYECKHUE UCTIBITAHUS CBAPHBIX M IPYTUX COCTUHEHUIA.

7.1.2 KoHTponb KadecTBa CBAPHBIX W COCIMHHUTEIIBHBIX JIeTajeH, BXOJHON KOHTPOJIb TPYO H
T.J1. CIEIyeT MIPOU3BOIUTH B COOTBETCTBHUH C TPEOOBAaHUSIMU, YKa3aHHBIMU B pasgene 7.2.

7.2 BX0HO# KOHTPOJIb Ka4yecTBa TPYO U COeIMHUTEIbHbIX JeTajlel

7.2.1 BxonmHOW KOHTpOJIb KayecTBa TPYyO M COCOUHMTEIBHBIX JETalell OCYIIECTBISETCS
CTPOUTEIIbHO-MOHTA)XHON OpraHu3aluel, JOMYIIEHHON K BBIMOJIHEHHIO PAa0OT MO MOHTaXY
TPYOOIIPOBOJIOB U3 MOJMMEPHBIX MAaTEPUAIIOB.

7.2.2 BXO1HO# KOHTPOJIh BKIIIOYACT CICAYIONMINE OTIEPAIUH:

- MPOBEPKA L[EJIOCTHOCTU YITaKOBKH;

- MIPOBEpKa MApKUPOBKHU TPYO M COECIUHUTENBHBIX JETajell Ha COOTBETCTBHE TEXHHUYECKOM
JIOKYMEHTAIUH;

- BHCIIHMA OCMOTp HApYXHOH MOBEPXHOCTH TPYO M COEIMHUTEIBHBIX ACTAICH, a TaKKe
BHYTPEHHEHN IIOBEPXHOCTH COCIMHUTEIBHBIX JIETaNICH;

- U3MEPEHHE U COMOCTABJICHHE HAPYKHBIX U BHYTPEHHUX JWAMETPOB U TOJIIMHBI CTEHOK
TpyO c TpeOyembiMu. M3MepeHus cleayeT NpPOW3BOIUTH HE MEHEEe 4YeM MO JBYM B3aMMHO
NEePIeHIUKYIAPHBIM  AuamerpaMm. Pe3ynpTaThl U3MEpeHHM  JOJKHBI  COOTBETCTBOBATH
BEJIMYMHAM, YKa3aHHBIM B TEXHUYECKOW JOKYMEHTAIIMH HA TPYOBl U COSAMHHUTEIHHBIC JTETAIIH.
OBajbHOCTH KOHIIOB TPYO M COEIMHUTENBHBIX JIeTallel, BBIXOAMIas 3a MpeAebl JOMyCKaeMbIX
OTKJIOHECHM, HE pa3peacTcs.

7.2.3 Bce TpyObl M COCIMHHUTENBbHBIC IETANM 3apyOe)KHON TMOCTaBKH JOHKHBI HMMETh
TEXHUYECKOE CBUJIETEIHCTBO.

7.2.4 He nomyckaeTcst UCIOJIb30BaTh JIJIsl CTPOUTEILCTBA TPYOBl U COCTUHUTEIBLHBIE JIETAH C
TEXHOJOTHYECKUMH JAe(eKTamMu, IapamiHaMUd W OTKJIOHEHUSMHU OT JOIMYCKOB OOIbIIE, YeM
MPEeyCMOTPEHO CTAHIAPTOM WJIM TEXHUYECKUMU YCIOBHUSIMH.

Pe3ynbpTaThl BXOTHOTO KOHTPOJIS OGOPMIISIOTCS aKTOM IO (hopMe, TIPUBEICHHOU B NpuUnoxeHny
E.

7.3 CBapka H cKjIeHBaHHe TPYO U3 MOJMMEPHBIX MaTePHAIOB

7.3.1 Coenunenust TpyO W Jerajeii U3 CBapHUBACMBIX IOJMMEPHBIX MaTEPUATIOB JOJIKHBI
BBITIOJTHATBCS. MPU MOMOIIM CBAapPKU KOHTAaKTHBIM HAarpeBOM (CTBIKOBOHM, pacTpyOHOIf) 1TuOO
COETMHUTENIbHBIMH JIETASIMU C 3aKJIaJTHBIM HarpeBaTEIbHBIM 3JIEMEHTOM.

7.3.2 CtplkOBas CBapka pEKOMEHIYeTCsl M COCOUHEHHS MeXIy coboil Tpyd u
COCTMHUTENIBHBIX JIETATCH HapYXXKHBIM JuaMeTpoM Oojiee 50 MM M TOJIIIMHON CTEHKH Ooiee 4

MM (pucyHok 5).

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:01



CN 40-102-2000 MpoeKTnpoBaHUe 1 MOHTaX TPybONpPoOBOA0B CUCTEM BOLOCHABKEHMA N KaHaNU3aLMKU U3 NOAMMEPHbIX MaTepuanos. Obwme
TpeboBaHuA 18

PR e e e

A0 o

a - ICHTPOBKA U 3aKPEIUICHUC B 3AKUMAaX CBAPOYHOMN MaIIMHBI KOHIIOB CBAPUBACMEBIX TPYO; O - MEXaHUYECKast
00paboTKa TOPIOB TPYO C MOMOIIBIO TOPIIOBKH (1), 6 - MPOBEPKA TOYHOCTH COBIAJICHHUS TOPIIOB IO BEIIMYUHE
3a30pa (C); T - HarpeB ¥ OILIABJICHUE CBAPHBAEMBIX MIOBEPXHOCTEH HAIPETHIM HHCTPYMEHTOM (2); 1T - 0CaJKa CThIKa

Pucynok 5 - TlocnenoBaTenbHOCTB Mporiecca COOPKU U CTHIKOBOM CBAPKU TPYO KOHTAKTHBIM
HarpeBoOM

PactpyOHast cBapka pekoMeHIyeTcs sl TpPYO HapyKHbIM quaMeTpom a0 110 MM u cTeHKamMu
000 TOJIIIHHBEI.

[Ipu cBapke HeoOXoaMMO TOAOUpATH TPYOBl W COCIWHUTEIBHBIC JI€TaTd IO MapTHSIM
noctaBku. He nomyckaercst cBapka TpyO U eTanei U3 pa3ITuvHbIX MOJMMEPHBIX MaTEPHAIIOB.

[Ipy CTBIKOBOM cBapke MaKCHMajibHas BEIUYMHA HECOBMAJAEHUS KPOMOK HE JOJDKHA
npesbimarh 10 % HOMUHATBEHOM TONIIUHBI CTEHKU TPYOBI.

BuyTpennuii nmamerp pactpy0a COCIWHUTEIBHBIX JAeTalied JOKeH OBITh MEHBIIE
HOMHHAJILHOTO HAPYXXHOTO TMaMeTpa CBaprUBaeMoOn TPYOBI B TIpe/Iesiax JI0MmycKa.

7.3.3 IIpu CTBIKOBOW CBapKe HEMOCPEACTBEHHO TEPEl HarpeBOM CBapHBAEMBbIC MTOBEPXHOCTH
JOJKHBI TOJBEPraThCs MEXAaHUYECKOW OO0pabOTKEe JUIsi CHSTUS BO3MOXHBIX 3arpsi3HCHUN H
okucHoi tuieHkH. [locrne mexannyeckoilt 00pabOTKU MEXIy TOopLUaMu TpyO, MpUBEIECHHBIMU B
COTPUKOCHOBEHHE C MOMOIIBIO IIEHTPUPYIOIIETO MPHUCIIOCOOICHMsI, HE JOHKHO OBITH 3a30POB,
npeBbimarmux 0,5 MM 1 Tpyo nuamerpom a0 110 mm u 0,7 MM -171 OOJIBIIUX AUAMETPOB.

KoHIBI Tpy6 MpH pacTpyGHOIT CBapKe JOIKHBI HMETh HAPYKHYIO (acKy o1 yriaoM 45° Ha /s
TOJILIMHBI CTEHKHU TPYOBI.

7.3.4 CBapky TpyO BCTBIK B MOHTQKHBIX YCJIOBUSX CJIEIYyeT MPOU3BOIUTH HA CBAPOUYHBIX
YCTaHOBKAaX, OOECHeYMBAIOIIMX  ABTOMATHU3AallMI0  OCHOBHBIX  IIPOIECCOB  CBApKU U
KOMITBIOTEPHBIN KOHTPOJIb C PETUCTPAIIUCH TEXHOJOTHUECKOTO MPoIecca (CM. pucyHok 5).

Jlis mpenoTBpallieHus] HAJIMIIaHUs PACIIaBICHHOT0 MaTepuaa Ipy cBapke TpyO HarpeBaTelb
CJIeTyeT MOKPBITh TETNIOCTOMKUM aHTUAATE3UOHHBIM TTOKPBITHEM.
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7.3.5 Ilpy KOHTAaKTHON CTHIKOBOM CBapKe C MPUMEHEHHEM CBAPOYHBIX MALIMH U MOHTAXHBIX
MPUCTIOCOOJICHUI CeIyeT BBIMOIHATE CIEAYIOIINE OTepaliu:

- YCTAHOBKA U IIEHTPOBKA TPYO B 32)KMMHOM LIEHTPUPYIOIIEM PUCTIOCOOICHUY;

- MEXaHW4YeCKasi TOPIIOBKA TPYO U 00€3KupUBaHKE TOPIIOB;

- HarpeB U OILJIaBJICHHE CBAPUBAEMBIX IIOBEPXHOCTEH 1O 1aBICHUEM;

- ylaJeHue CBapOYHOT0 HarpeBaTels;

- COIIPSKEHHUE Pa30rpeThIX CBAPMBAEMBIX ITOBEPXHOCTEH (0cajKa) MOl JaBICHUEM;

- OXJIQXKJIEHUE CBApHOTO I11BA MOJ1 JaBICHUEM.

7.3.6 OCHOBHBIMU KOHTPOJIMPYEMBIMHU MapaMeTPaMH MPOLEecca CTHIKOBOW CBApKU SIBISIOTCS:
Temrneparypa pabouux IOBEPXHOCTEH HarpeBaTelns, NpOAOHKUTEIbHOCTh HarpeBa, IyOHWHa
OIUTABJICHUS, BEJIMYMHA KOHTAKTHBIX JaBJICHUH TIpH OIUIABICHUM M ocajnke. Beicora h
BHYTPEHHETO W HAPY>KHOTO I'pata (BaJIMKOB) IMOCJIE CBAPKU JIOJDKHA OBITH HE Oosee 2-2,5 MM npu
TOJIIIMHE CTEHKU TPYOHBI S 10 5 MM U He Oosee 3-5 MM IpH TOJIIMHE CTEHOK 6-20 MM.

7.3.7 KoHTakTHas pacTpyOHasi CBapKa BKJIIOYAET B CEOS CIICTYIONINE OTICPAILIHH:

- HaHECEHHWE METKM Ha pacCTOSHUU OT Topla TpyObl, paBHOM TIiyOuWHE pacTpyOa
COEIMHUTENBHON JETalIH INTIOC 2 MM;

- YCTAHOBKY pacTpy0a Ha JOpHe;

- YCTaHOBKY TJIaJIKOTO KOHIIA TPYOBI B THJIb3€ HarpeBaTEIbHOTO AIEMEHTA;

- HarpeB B TEYEHUE 33JJaHHOTO BPEMEHU CBApPUBAEMBIX J€TaJICH;

- O/IHOBPEMEHHOE CHSTHE JIeTallell C IOpHA U TUJIb3bI;

- COe/IMHEHHE JeTanell Mexay coOOoi 10 METKHU C BBIACP)KKON /10 OTBEPIEHUS OILIABICHHOTO
MaTepuaia.

IIpu cBapke mOBOPOT [eTale OTHOCHUTEIBHO APYr Apyra IIOCJIE COIpPSKEHUs NeTalled He
nomyckaercs. [locrme kaxkmoll cBapku HeoOXomuMa O4YHCTKAa pPabo4YMX IMOBEPXHOCTEH OT
HAJIMIILIEr0 MaTepuasna. BpeMs BBIIEpKKH CBapUBAEMbIX M3IEINN 10 YaCTUYHOI'O OTBEPIEHUS
3aBHCUT OT MIPUMEHIEMOro MaTepuaa.

7.3.8 MapkupoBKy CBapHbBIX CTBIKOB IPOHM3BOIAT Cpa3y IOCIE OKOHYAHUS OIEpaluy Ha
ropsiyeM pacijlaBe Hapy»KHOTO Ipara B JBYX JAMAMETPAIbHO IPOTHBOMOJOXKHBIX TOYKaxX B
IIPOLIECCE OXJIAXKAECHUS CThIKA B 3aKMMaxX LEHTPAaTOpa CBAPOYHON YCTAaHOBKM MM MOHTaXHOI'O
MIPUCTIOCOOJICHUSI.

Jl11 MapKUpOBKH CTBIKOB PEKOMEHAYETCSl MCIO0JIb30BaTh Kieiima tuna I1Y-6 unu I1Y-8 no
['OCT 2930.

739 Cpapky Tmpud  TOMOIIM  COCOIUHMUTENBHBIX  JeTajel  C  3aKjJaJHbIMU
3JIEKTPOHATPEBATEIbHBIMU 3JIEMEHTaMU MNPUMEHSIOT IS COECIUHEHHS IJIaCTMACCOBBIX TpPyO
muamerpom otr 20 mo 500 MM ¢ OO0 TOJNIIMHOW CTEHKH, a TakXke /s MPUBAPKU K
TPYOOIIPOBOY CEJIOBBIX OTBOJIOB.

CBapky My(TamMu ¢ 3aKkJIaAHBIMH HAarpeBaTeIsIMU PEKOMEHIYETCS IPOU3BOIUTD JUISL:

- COeIMHEHUS JJIMHHOMEPHBIX TPYyO;

- COeIMHEHUS TPYO C TONIIMHON CTCHKU MEHEE 5 MM;

- peMOHTa TpyOOIIPOBO/Ia B CTECHEHHBIX YCIOBHUSX.

Capky TpyOONpOBOAOB C MpPUMEHEHHEM COCAMHUTENBHBIX JeTajeldl C 3aKiIagHBIMU
HarpeBaTeJIIMU MPOU3BOJAT MIPHU TEMIEPAType OKPYXKAIOIIEro Bo3ayXa He Hibke MuHyc 5 °C u
He BbIe +35 °C.

B cnydasx HeoOX0IMMOCTH MPOBEACHUS CBApKHU MPU APYTUX TemIepaTypax Bo3ayxa padoThl
BBITOJIHSIOT B YKPBITUAX (TaJaTKH, MATPhl U T. I1.) ¢ 00ecredYeHneM MOJ0rpeBa 30HbI CBAPKH.
MecTo cBapku 3aIlIMIIAIOT OT BO3/ICHCTBUS BJary, necka, Mbuid U T. 1.

7.3.10 TexHOMOTMYECKUH MpOIECC COENUHEHHS TPYO C MOMOIIBI0 MY()T C 3aKiIaJHBIMU
HarpeBaTeJISIMU BKIIIOYAET:

- IOJITOTOBKY KOHIIOB TPYO - OYMCTKA OT 3arps3HEHUs, pa3MeTKa, MeXaHudeckas o0paboTka
(IMKIIEBKA) CBAapMBAEMBIX IMOBEPXHOCTEW M oOe3kupuBaHue ux. OOmas IMHA OYHIIAEMBIX
KOHIIOB TPYO J10JIKHA OBITH HE MEHbIIE 1,5 NITMHBI IPUMEHSEMBIX I CBApKH My(]T;
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- cOopky cThika (yCTaHOBKAa W 3aKpEIUICHHE KOHIIOB CBApUBAaEMBIX TPYO B 3aKUMax
IEHTPUPYIOIIETO MPUCIIOCOOJICHUS ¢ OJHOBPEMEHHOM MOCATKON My(PTHI);

- IOJIKJIFOYEHUE K CBAPOYHOMY armaparys;

- CBapKy (3aJaHue IporpaMMbl Ipoliecca CBAapKW, HAarpeB, OXJIAXJACHHWE COECTUHEHUS) I10
PUCYHKY 6.

[Tepen mexanudeckoir 00pabOTKON Ha KOHIIBI CBAPUBAEMbIX TPYO Ha JITTUHY Y, nnust MYQTBI
HAHOCST METKHU TIYOMHBI TOCATKN MY(QTHI JJ1s1 0003HAYEHUS 30HBI 00pabOTKH.

Mexanudeckas o00paboTka KOHIIOB TPYyO 3akiIIOYaeTCss B CHATHHM C TOBEPXHOCTH
pa3MeYeHHOro KOHIa TpyObl cios marepuana tommmHou 0,1-0,2 MM, a Takke yaaneHUH
3ayCeHIIeB. 3a30p MEXAYy CBapHUBaE€MbIMU IMOBEPXHOCTSIMH TPYOBl W pacTpyOHOU neranu He
JOJKEH npeBplmaTh 0,3 MM.

CBapuBaeMble MOBEPXHOCTH TPYO TOCIE MEXaHUYECKOW 00paboTKM W My(THI TIHIATEIHHO
00€3KUPUBAIOT ITyTEM MPOTUPKH CIICUATHHO PEKOMEHIOBAaHHBIMU JJIsI ATHX IIeJIel COCTaBaMHU.
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1 - Tpy0a; 2 - MeTKa nocaaku My(Thl 1 MEXaHUYECKOH 00pabOTKH MOBEPXHOCTH TPYOBI; 3 - MydTa; 4 - 3aKinagHOM
Harpesarelb; 5 - TOKONOABOAsIIINE (CBApOYHbIE) TPOBOJA

Pucynok 6 - Capka Tpyd My(TOH C 3aKJIaIHBIM HarpeBateyieM

My}l ¢ 3aKkIagHBIMU HArpeBaTEIsIMH, MOCTABIIIEMbIE U3TOTOBUTEIEM B WHIUBUAYATHHOU
TEPMETHUYHON YIAaKOBKE, BCKPHIBAEMOUW HETMOCPEJCTBEHHO Tepes] COOPKOM, 00€3KUPUBAHUIO HE
MOJIBEPrafoT.

7.3.11 Jlonmyck meprneHIuKyIIPHOCTH TOPIIOB TPYO M MaKCHUMaIbHBIM 3a30p MEXIY HUMH
NIPUBE/ICHBI B Tabnuuax 3 1 4 (pucyHok 7).

Pucynok 7 - YcTaHOBKa 3a30pa MPU CTHIKOBKE TPYO

Tabnunma 3-/lonmyck nepneHIuKyJIsIPHOCTH TOPLOB TPYO
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B mmumnmerpax
HapyxHbiil auamerp 20 32 40 63 90 110 125 160 200
a 2 2 2 3 4 5 6 7 8

Tabnuna 4 - MakcuMaJIbHBIH 10NYCTUMBIH 3230p MeK1y ABYMs TpyOaMu

B mumnmerpax

HapyxHbiil auamerp 20 32 40 63 90 110 125 160 200

e * * * 7 9 11 13 16 20

* Bo BHyTpenHel nonoctd MypT muamerpamu 20, 32, 40 MM IpeaycMOTPEH TEXHOJIOTHYECKUN TEHTPaIbHBIN
OYpTHK /ISl yIIopa KOHIIOB CBAPHBAEMBIX TPYO.

7.3.12 Ilpouecc cOOpKU BKIIIOYALT:

- HajZeBaHWe MY(THI Ha KOHEI MEPBOW TPYOBI JO COBMEIICHHS TOPIIOB MY(PTHI U TPYOHI,
3aKperuieHue KOHIa TPYOBI B 3aKUME MOHTXXHOT'O TIPUCTIOCOOICHNS;

- YCTaHOBKY B yIIOp B TOpEIl MepBOi TpyObl KOHIIa BTOPOIl TPYOBl U 3aKpEIJICHHE B 3aKUME
MOHTQ)XHOTO MPHUCIIOCOOICHHS;

- HaJBIKEHHEe My(Thl Ha KOHEL BTOPOH TPYOHI Ha /o JUIMHBI My(THI 10 yopa B 3aKnMe
MPUCTIOCOOJICHHMSI WU 10 METKH, HAaHECEHHOU Ha TpyOy;

- IOJIKJIIOUEHHUE K KJIeMMaM MY(Thl TOKOIOJIBOASIIUX IPOBOJOB OT CBAPOYHOI'O arrmapara.

Bo u3bexxaHune MoOBpexaA€HUS 3aKIaJHBIX HarpeBaresiell (MPOBOJIOYHBIX AJIEKTPOCHHpAeid)
HajieBaHWe My(PTHI Ha KOHEIl TpyObl WM BBEJACHUE KOHIIA TPYObl B My(dTy MPOHU3BOIAT C
OCTOPOKHOCTBIO 0€3 OOJBIINX YCUIIHHA, IEPEKOCOB U MPOKPYIHBAHUS.

CoOpannbie TpyOBl YKJIAABIBAIOT MPSMOJMHEHHO O€3 u3rnba W TPOBHUCAHUS, KIEMMBbI
TOKOIT0/1BO/Ia MY()THI PacIIONIaraloT ¢ BO3MOXKHOCTBIO CBOOOJHOTO oOcimykuBaHus. [lapameTpsl
PEXMMOB CBAapKHM YCTAaHABJIMBAIOT Ha CBApOYHOM amrmapaTe B 3aBUCUMOCTU OT COpTaMeHTa
MY(TBI UM CYUTHIBAIOT CO MITPUXOBOTO KOAA C MY(DTHI WJIM MArHUTHOW KapTOYKH MIPH MTOMOIIN
JaTydKa B 3aBUCHMOCTH OT BHUJA HCIONb3yeMbIX MYy()T M cBapouHbIX ammapatoB. [locne
BKJIIOYEHHS arrapara Mpouecc CBapKu MPOXOIUT B AaBTOMAaTHUECKOM PEKUME.

[Tocne 3aBepieHUs1 HarpeBa CBapHOE COEIMHEHUE MOXHO IepeMellaTh He paHee, YeM uepe3
20 MUH OXJIaXCHUSI.

7.3.13 IlpuBapky k TpyOam CEIJIOBBIX OTBOJOB (pucyHok 8) TIPOM3BOIAT B CIEAYIOIICH
MOCJIEI0BATEIbHOCTH:

- pa3MeyvaroT MeCTO MPUBAPKU OTBOJA Ha TPYOE;

- IOBEPXHOCTh TPYOBI B MECTE MPUBAPKH OTBOJA 3aUHUINAIOT, a 3aTEM 00€3KUPUBAIOT;

- [pUBapUBAEMYI0 MOBEPXHOCTb OTBOJA, €CIM OH IIOCTaBJISETCS M3TOTOBHUTENEM B
TrepMETUYHON MHAMBUAYAJIIbHOM YIIAaKOBKE, BCKPBIBAEMON HEMOCPEACTBEHHO Iepen COOpKOi,
00€e3KMPUBAHUIO HE MOJBEPraoT;

- OTBOJ| YCTaHaBIMBAIOT HAa TPYOYy M NPUKPEIUISIOT K HEH C MOMOUIbI0 MEXaHHYECKOTO
3a)KUMa;

- TOJKJIIOYAIOT K KOHTAKTHBIM KJI€MMaM TOKOIPOBOZA CBAapOYHbIE MPOBOJA M MPOU3BOJAAT
CBapKy.

[locne oxnaxneHuss dvepe3 MNaTpyOOK MPHUBAPEHHOTO OTBOJAA IPOU3BOAAT CBEPIIOBKY
(dpe3epoBanme) CTEHKU TPYOBI Il COETMHEHHS BHYTPEHHUX TTOJIOCTEH OTBOIA U TPYOHI.
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1=

a - OTBOJI C CE/IJIOBBIM HarpeBatesieM; O - OTBOJ] C KOJIbLIEBBIM HArpeBaTeIeM;
1 - Tpy0a; 2 - METKH IOCaIKKA OTBOJOB M MEXaHHUCCKOM 00pabOTKH TIOBEPXHOCTH TPYOBI; 3 - 0TBOX; 4 - 3aKIaqHON
HarpeBareb; 5 - MOIyXOMyT; 6 - BUHTHI KpEIUICHUS,
F - manpaBnenue ycmims cxaTust 0TBOJIAa IPHU COOPKE U CBapKe

Pucynok 8 - CBapka ceJyIOBBIX OTBOJIOB € 3aKJIaJIHBIMU HarpeBaTesIsiMu ¢ TPyOOi

7.3.14 KoHTposb KadecTBa CBApHBIX COCIUHEHUM BBITIONHICTCS B COOTBETCTBHH C
HOPMAaTUBHOM JOKymMeHTauuen. JUIsi OLlEHKH KadecTBa CBApHBIX COCAWHEHUM, BBIIIOJIHEHHBIX
opu moMomu My(PT M OTBOJAOB C 3aKJIaJHBIMU HarpeBareilsiMH, MyQTOBBIE COEIWHEHUS
WCIIBITBIBAIOTCS Ha CILTIONIMBAHUE, & CEIJIOBBIC OTBOIBI - HA Pa3PhIB.

7.3.15 TpyObl w3 HECBApHBIX TOJUMEPHBIX MaTEPHAIOB, B TOM YHCIE CTEKJIO- |
0a3abTOIIIACTUKOBBIE, CKIICUBAIOTCS MEXy CO00M U ¢ (DaCOHHBIMU YaCTSIMH BHAXJIECT.

7.3.16 CxkienBaeMble TOBEPXHOCTH ITOJDKHBI TPOXOJWTH CIHEIUATBHYI0 MEXaHHYECKYIO
00paboTKYy, 00€3KUPUBATHCS, MOKPHIBATHCS KIICEM.

7.3.17 CocraB KJiest Wiid €ro MapKa JIOJDKHBI COOTBETCTBOBATh MaTepHUally TpyOOIpoBOa.

7.3.18 Kondurypauus u pasMepbl KJIEEBbIX COCAMHEHUH IOJKHBI BBIIOJIHATHCA IO
CHEIMAIbHBIM DPErJIaMEHTaM C Y4YeTOM HCIOIb3yeMbIX TpPyO, CpoKa CIy>KObl M TEXHOJOTUU
BBITIOJTHEHUS] MOHTQXHBIX PadoT.

7.3.19 B pernamenTe A0DKHA YKa3bIBAaThCSA TEXHOJOTUS CKJIICMBAHUS, BKIIIOYAIOIIAS
TEXHOJIOTUYECKHE MPOIECCHl MOATOTOBKH MMOBEPXHOCTH, a MPU HEOOXOIUMOCTH MPHUTOTOBJIICHHE
camoro Kiesi, COOCTBEHHO CaMOro Ipolecca CKICHBaHUs, BPeMsl 10 UCHBITaHUS COEIUHEHUS C
yKa3aHHeM HEe0OXOIMMBIX TapaMeTPOB.

7.4 CoennHenne TPyO HA METANIMYECKUX COEITMHUTEIbHBIX AeTAIAX

TpyObl W3 TOIMMEPHBIX MaTEpUANOB, HE COCAHMHSIONIMECS C TOMOIIBIO CBApKHU HIIH
CKJICUBAHUS, CJIEIYET COCAUHITh MEXIY COOOW M C COCTUHUTENbHBIMH AETAISIMHU C MOMOIIBIO
METAITMYECKUX PE3bOOBBIX COCTUHEHHH ¢ 00)KMMHBIMU KOJIbIIAMU, My(QTaMH WIIH Ha HAKHUIHBIX
ramkax.

7.5 MoHTaK BHYTPEHHHX CeTel BOAOIPOBOIa

7.5.1 MoHTaxX BHYTPEHHUX CUCTEM BOJOCHAOXKEHUS CIICIYET MPOU3BOJINTH B COOTBETCTBUH C
MPOEKTOM MPOU3BOJICTBA Pa0OT U TEXHOJIOTUYECKUX KaAPT, MPH MOJIOKUTEIHHONU TeMIiepaType ¢
cobmoieHreM TpeboBaHUM CHuM 3.05.01.

7.5.2 MoHTax TpyOONpPOBOMOB CIIEAyeT BBHIMOIHATH IOCIHE€ OKOHYAHUS Ta30- |
3JIEKTPOCBAPOYHBIX PabOT.

7.5.3 Tlpu MOHTaXe Clle[lyeT IPUMEHSTh, KaK MPaBUIIO0, YKPYITHEHHBIE Y3IIbI TPYyOOIIPOBOIOB.

7.5.4 Pe3p0OoBbie COCTMHEHHS TPYyO W COCAUMHUTENBHBIX JETalCH CIIEIyeT BBIMOJHATH
BPYYHYIO WJIU C UCTIOJIb30BAHUEM KITIOUEH C peryInupyeMbIM MOMEHTOM.
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7.6 MoHTaK BHYTPeHHeH KaHAJIN3alMU U BOJOCTOKOB

7.6.1 MoHTaX BHYTPEHHUX CeTel KaHalIM3alMd U BOJOCTOKOB MOXKET BBIMOJHATHCS KakK C
UCIIOJIb30BAaHUEM OT/ACIBHBIX TPYO U COCTUHHUTENBHBIX JeTajlel ¢ KpeIIeHUEeM UX 110 MECTY, TaK
U C HCIOJNb30BAaHUEM YKPYMHEHHBIX Y3JIOB, B TOM YHCJIE€ U CMOHTHPOBAaHHBIX B CaHUTApPHO-
TEXHUUYECKUX KaOWHAX, C COMPSHKEHUEM CTOSKOB KAaOWMH MEKITAXHBIMU BCTaBKamMH. MOHTax
TPYOOIIPOBOJIOB CIEAYET BECTH [0 CXEME «CHU3Y BBEPX).

7.6.2 Tlpu cObopke pacTpyOHBIX COSAMHEHHI C YIJIOTHUTEIHHBIMU KOJBIIAMH BBITIOTHSIOTCS
CJIeIyIOIINE OTepaluu:

- OUHCTKA OT 3arpsi3HEHUS HAPYKHOW MOBEPXHOCTU TIAAKOTO KOHIA JETaTH WU TPYOBI U
BHYTpPEHHEH MOBEPXHOCTH pacTpyoa;

- OYHCTKA YIUIOTHUTEIHHOTO KOJBIA OT TPS3H U Macell;

- YKJIaJIKa YIUIOTHUTEIBHOTO KOJIbIIa B KEI000K pacTpyoa;

- CMa3Ka TJIaJKOTO KOHIa TPYObl WJIM COCIUHUTEIHHON NETalld U YIJIOTHUTEIHHOTO KOJBIA
MBUIBHBIM PAacTBOPOM, TJIMIIEPUHOM WM HUX CMEChIO (MPUMEHSTH ISl CMas3Kd COJMJION WU
JPyTUe aHATOTUYHBIE CMA3KH 3alperniaeTcs);

- BBEJICHUE TJAJKOT0 KOHIIAa B PacTpy0d /10 METKH C 00s3aTeJIbHOM MpPOBEPKOW KauecTBa
cOOpKH ITyTeM COOpaHHBIX JIeTalleil OTHOCUTENIBHO JIPYT pyra Ha yrou 10 45° ¢ Bo3BpaleHHeM
B MOHTa)KHOE IOJIO)KEHHUE BPYUYHYIO.

7.6.3 3akperieHHE XOMYTOB OMNOp Ha CTOSKAX W OTBOISAIIMX TPYOOMPOBOJAX CIEAYET
MIPOU3BOJIUTH MOCJIE COEIMHEHUS UX C CAHUTAPHBIMU MPHUOOPaMU B TPOEKTHOM ITOJIOKEHHH.

7.7 MoHTAa%K MOA3eMHBIX ceTell BOTOCHAOKEHUS M KAHAJIN3AIUM U3 MOJTUMEPHBIX TPYO

7.7.1 Tlpoknaaky ceTeit BOJOCHAOKEHUS M KaHAIU3AIMH CJICYET BBIMOIHATh B COOTBETCTBUH
¢ TpeOOBaHUAMU CHulM 3.01.01.

7.7.2 lllupuna TpaHiien Mo AHY JOJKHA OBITh He MeHee uyeM Ha 40 cM OosbIle Hapy>KHOTO
nuamerpa TpyoonpoBoa. [Ipy MIOTHBIX U TBEPIBIX TPYHTAX Ha JHE TPaHIIEH Tepes YKIaIKOu
TpyO ciemyeT mpeaycMaTpruBaTh MOCTENb U3 MecKa TOIMHON He MeHee 10 cMm.

[Ipn ykmagke MAIMHHOMEPHBIX TPYO H PBITbE TpAHIIEH Yy3K03aXBaTHBIM  I[EITHBIM
9KCKaBaTOPOM HIMPHHA TPAHIIEH MOXKET ObITh YMEHbIIICHA.

7.7.3 MoHTax TpyOONIpPOBOIOB CIIEAYET BBIMOIHATH: C PACTPYOHBIMH COCTUHEHUSMHU HA JHE
TpaHIlIeu; C HEPa3beMHBIMU COEIMHEHUSIMU, KaK MIPaBUIIO, Ha OPOBKE TPAHILEH.

7.7.4 Tlpu 3achilike TpyOOIIPOBOJIOB HAJl BEPXOM TPYOBI 0053aTEIBHO YCTPOMCTBO 3aIlIUTHOTO
CJIOSl U3 TIECYAHOT'0 WJIM MSTKOTO MECTHOT'O TPYHTA TOJIIMHONW HE MeHee 30 cM, He COZIepIKaIlero
TBEPIBIX BKIIOYCHHH (11eOHs, kaMHed, kupnuuedl u T.1.). IlogOuBka rpynToM TpyOompoBoaa
MPOU3BOJIUTCS PYYHBIM HEMEXaHU3UPOBAHHBIM MHCTPYMEHTOM. YIUIOTHEHHE IPyHTa B Ma3yxax
MEXIy CTEHKOW TpaHIIen W TpyOoil, a TakKe BCEro 3allUTHOTO CJOS CIEAYeT NPOBOAMUTH
PYYHOH MEXaHWYECKOW TpamMOOBKOW J0 JOCTIKECHHS KOX(P(UIIMEHTa  YIUIOTHEHHS,
YCTQHOBJICHHOTO TPOEKTOM. YIUIOTHEHHE NepBOr0 3allMTHOrO cjios TonumuHoi 10 cm
HENOCPEACTBEHHO HaJl TPyOOIPOBOAOM IPOU3BOJIAT PYUHBIM HHCTPYMEHTOM.

7.7.5 PacTtpyOHble coelMHEHHsI HAMOPHBIX TPYO BBIMOJHSIOT MO CIEAYIOUIEH TEXHOJIOTHU:
OUYHMCTKa OT TPSI3U U Macel IJ1aJIKOro KOHIla TpyObl; HAaHECEHUE Ha TJ1aJIKOM KOHIIE TPYObl METKH,
oOo3Hauaromieil TyOMHy HaJBUTaHHUsS KOHIIAa TPYOBI B pacTpyO; MOMENIEHHE YIUIOTHUTEILHOTO
KOoJblla B Ta3 pacTpyOa; cMa3zKka IUVIAAKOrO KOHIA TpyObl W YIJIOTHUTEIHHOIO KOJIbLIA
(TMIIEpUHOBBIA WM MBUIBHBIA PAacTBOP); HAJABUTAHHE TIIAJKOTO KOHIA TPYOBI B pacTpyd IO
MeTkd. Ha koHmax tpy0® mopkHa ObITh ¢acka moj yriioM 15°, BBINOJHEHHAs B 3aBOJICKHX
YCIOBUAX MM Ha MecTe MoHTaxa. COOpKy pacTpyOHBIX coeauHeHuil nuamerpom 10 110 mm
OCYIIECTBIISIOT BPYUHYIO, AJisi TpyO OONBIIEro AuaMeTpa UCHOJIb3YIOT HATSXKHBIE MOHTa)KHbIE
npucnocobienus. [IpaBuabHOCTh COOPKH COETMHEHHS U YCTAaHOBKHM YIJIOTHUTEIHHOT'O KOJbLIA
MPOBEPSAETCS UIYNOM TOJIIUHON 0,5 MM.

7.7.6 CO0pKy pacTpyOHBIX COCIMHEHUH CleyeT MPOU3BOAUTH MIPU TEMIepaType HapyKHOTO
BO3/yXa HE HIKE HYJS. YIUIOTHUTEIbHBIE KOJbIA O Hayalla MOHTa)Ka JOJKHBI HAXOAUTHCS B
TETJIOM MTOMEIICHUU.
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7.7.7 Ilpu 3acellke @a3yX U YCTPOMCTBE 3alUTHOIO CJOSI TPYHTAa COEOUHEHMS
TpyOOIPOBOJOB OCTAaBJIAIOT HE3ACHIITAHHBIMU /10 IPOBEACHUS MPEIBAPUTENBHBIX UCIIBITAHUM Ha
TepPMETUYHOCTh. 3aChIIKy Ma3yX M YIUIOTHEHHE TpyHTa B NPUAMKAX HPOU3BOIAT C
UCIIOJIb30BAHUEM MEXaHUYECKUX TPaMOOBOK.

7.7.8 MoHTaX y37I0B B KOJIOJLIAX MPOHU3BOIAT OJHOBPEMEHHO C MPOKIAIKON TpyOOmpoBoaa.
[Ipucoenunenne TpyOONpOBOMOB K (raHmaMm, 3amopHON H  PEryIupyIomed apmaTrype
IPOM3BOJAT IEpe]l 3aChIIKOM TPyOONpOBOAa 3alIUTHBIM CJIOEM TpyHTa, 0e3 3aTsKKU OOJTOB.
OxoHuaTenbHasl 3aTsKKa OOJITOBBIX COEIUHEHMH BBINOJIHAETCS HEMOCPEICTBEHHO Iepen
THJIPABINYECKUM HCTIBITAHUEM CHUCTEMBI.

8 UCIIBITAHHUE U CIAYA TPYBOITPOBOJOB B OKCIIJIYATALIUIO

8.1 CornmacHo CHwM 3.05.04 HamoOpHbBIE M Oe3HANOpPHBIE TPYOOIPOBOJBI BOJOCHAOKEHUS H
KaHaJM3alluy UCIIBITHIBAIOT HA MPOYHOCTh U TUIOTHOCTH (F€PMETUYHOCTH) THIPABIMUYECKUM HIIN
THEBMATUYECKUM CIIOCOOOM ABaXKABI (IIPEIBAPUTEIBHOE U OKOHYATEIIBHOE).

8.2 IlpenBaputenbHOE WUCHBITaTeNbHOE (KM30BITOYHOE) THUIPABIMYECKOE JaBJICHUE TMPH
UCIIBITAHUU Ha MPOYHOCThH, BBHIMOTHSAEMOE 0 3aCBhIIKU TPAHIIEM M YCTAaHOBKU apMaTypbl
(TMApaHTOB, MPEAOXPAHUTENBHBIX KIIAMIAHOB, BAHTY30B), MOJKHO OBITH PAaBHO pacuyEeTHOMY
pabouemy naBleHHUIO, YMHOXKEHHOMY Ha K03 duuumenr 1,5.

8.3 OxoHuaTelbHOE HCIBITATEILHOE THUIIPABINYECKOE JaBICHHE NPU HUCHBITAHUAX Ha
IUIOTHOCTb, BBITIOJHSEMBIX IIOCIIE 3aChIKH TPAHIIEW M 3aBEpUICHHUsA BceX paboOT Ha JaHHOM
y4acTKe TpyOOIpoBOJa, HO JO YCTAaHOBKH THIPAHTOB, MPEAOXPAHUTEIBHBIX KIANAHOB H
BaHTY30B, BMECTO KOTOPBIX Ha BpPEMs HCIIBITAHUS YCTAHABIMBAIOT 3arIyIIKH, JOKHO OBITH
pPaBHO pacueTHOMY paboveMy JaBIECHUI0, YMHOKCHHOMY Ha Kodddurment 1,3.

8.4 Jlo mpoBeaeHHs UCTIBITAaHHSI HATOPHBIX TPYOOIIPOBOIOB C paCTpyOHBIMU COSAMHEHUSIMHU C
VIUTIOTHUTEIbHBIMU KOJIBIIAMU TI0 TOpPLIaM TPYOOIpoBOJa U Ha OTBOAAX HEOOXOIUMO YCTpauBaTh
BpPEMEHHbBIE HJIU TIOCTOSIHHBIE YIOPHI.

8.5 IlpenBaputenbHOE THUIPABIUYECKOE HCIBITAHHE HAMOPHBIX TPYOOMPOBOAOB ClEAyeT
IPOM3BOJIUTH B CIEAYIOLIEM MOPSIKE:

- TpyOOIIPOBO/I 3aMIOJIHUTH BOJIOM U BbIAEpkKaTh 0€3 JaBJICHUS B T€UCHHE 2 U;

- B TpyOOIpOBOIE€ CO3/1aTh HCIIBITATEILHOE AABICHHUE U MOAJIEPKUBATh ero B Tedenue 0,5 u;

- HCTIBITATEIbHOE JABJICHUE CHU3UTH 0 PACUETHOTO U MPOU3BECTH OCMOTP TPYOOIIPOBO/IA.

Brinepkka TpybonpoBoia moj paboynM JAaBieHHeM MpousBoautcs He menee 0,5 4. Buny
nedopmaruu  000JIOYKH  TPYOOMpOBOJa HEOOXOJMMO TONJAEPKHBATH B  TPYOOINPOBOJE
UCTIBITaTENbHOE UM pabouee JaBJIeHUE MMOAKAYKOM BOABI 10 MOJTHON CTa0MIIN3AIIUH.

TpyOonpoBoa cuuTaercsl BBIACPKABIIMM IPEABAPUTEIHHOE THIPABIMYECKOE HCIIBITAHUE,
€CIIM TIOJ] HCHBITATeNbHBIM JIaBJICHHEM HE OOHApYKEHO pa3phlBOB TPYO WIIM CTHIKOB H
COEIMHUTEINIBHBIX JieTallel, a Mo pabounuM JaBlIeHUEM He OOHAPYKEHO BUAUMBIX YTEUEK BOJIBI.

8.6 OxoHYaTenbHOE TUPABIMYECKOE UCHBITAHHE HA MJIOTHOCTh MPOBOJIUTCS B CIEAYIOIIEM
HOpsJIKE:

- B TpyOOIIPOBOJIE CIIEAYyeT CO3JaTh JABJICHUE, paBHOE PACYETHOMY paboyeMy AaBICHUIO, U
MOJAEPKUBATh €ro 2 4; npu nageHuu nasieHus Ha 0,02 MIla npon3BoauTcst mogkadyka BOJbI;

- JaBlieHHE MOJHUMAIOT JI0 YPOBHS HCIBITATEIbHOTO 3a mepuoa He Oonee 10 MuH u
MOJJICP)KUBAIOT €ro B TeUeHue 2 .

TpyOomnpoBoa cuuTaeTCs BBLAECPKABIIMM OKOHYATEIbHOE TUAPABIMYECKOE UCIIBITAHUE, €CIH
dakTHyeckas yTeuka BOJIbl U3 TPyOONpOBOJA MPH HCIBITATEILHOM JaBJICHUU HE MPEBbIIIAET
3HA4YCHUH, YKA3aHHBIX B Tabnuue 5.

Tabnuma 5-/lonycTumasi yreuka Bo/Jbl Ha y4acTke TpyOonpoBoaa JiiuHo#i 1 kM npu
OKOHYATEJbHbIX HCNIBITAHUAX HA TEPMETHYHOCTH

. Jlonyctumast ytedka, JI/MHH, IS TpYO
HapyxHsriii tuametp Tpyo,
- C HEpa3beMHBIMHU (CBAPHBIMH, KIICCBBIMH) ¢ pacTpyOHBIMH COSIMHEHUSIMU HA
COCIMHEHUSIMU YIJIOTHUTEIBHBIX KOJIBIAX
63-75 0,2-0,24 0,3-0,5
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Hapyubiii 1uamerp Tpyo, Jlonycrumast yredka, JI/MHH, JUIst TpyO
M C HEpa3beMHBIMH (CBAPHBIMH, KIICCBBIMH) ¢ pacTpyOHBIMH COSIMHEHUSIMU HA
COCIMHEHUSIMU YIJIOTHUTEJIBHBIX KOJIBIAX
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 13 2,55
800 1,35 2,70
900 1,45 2,90
1000 15 3,0
1200 1,6 3,0

8.7 I'mapaBiuyeckre HCTBITAaHUS CAMOTEUHBIX KaHAIM3ALMOHHBIX CETeH BBIOJHSIOT IOCIE
3aBepIICHUs] TUAPOM3OSALMOHHBIX paboOT B KOJOALIAX B JBa OJTama: 0e3 KOJOJLEB
(mpenBapUTENbHOE) M COBMECTHO € KOJOAIaMH (OKOHYATEIIBHOE).

8.8 OxoHuaTenpbHOE HCIHBITAaHUE TPYOONPOBOJA KaHAIM3AIMU COBMECTHO C KOJIOIIIAMHU
IIPOU3BOJAT COIJIACHO CHuM 3.05.04.

8.9 T'umpaBnuueckue WCHIBITAHUS CUCTEM U3 TOJUMEPHBIX MAaTepUaIOB BHYTPEHHHUX
TpyOOIPOBOJOB MPOBOJAT MPU TOJOKUTEIBHOM TeMIIepaType OKPY)KAIOLIEH cpebl HEe paHee,
yeM uepe3 24 4 mocse BHIMOIHEHUS MTOCIEAHEr0 CBAPHOTO U KJIEEBOTO COSIMHEHHUS.

8.10 I'mapaBnuyeckre WCHBITAaHUS CUCTEM BHYTPEHHUX BOJOCTOKOB OCYLIECTBISIOT IyTEM
3allOJIHEHUS MX BOJOW Ha BCIO BBICOTY CTOSAKOB. VIcmbITaHHs MPOBOAST MOCJIE Hapy:KHOTO
OCMOTpa TPYOONpPOBOJOB M YCTPaHEHHUS BHUAUMBIX JeQeKTOB. [ HapaBIudeckoe HCIBITAaHHE
CKJICCHHBIX TpPYyOONpPOBOJOB HA4YMHAIOT HE paHee, 4yeM uyepe3 24 Y TMocie BBITOJHEHUS
nocjeAHero coenrHeHus. Cucrtema BOJOCTOKOB CUMTAETCS BBIACPKABIIEH HUCIBITAHUE, €CIU 10
ucteueHnn 20 MUH TOCJI€ €€ HalOJIHEHUS NpU HApYyKHOM OCMOTpEe TpyOONpOBOJOB HE
O00Hapy>KEHO TeYu WITH IPYTUX J1e(EKTOB U YPOBEHB BOJBI B CTOSIKAX HE MTOHU3UIICS.

8.11 [IIneBmaTmyecKkWe WCHBITAHUS TPYOONPOBOJIOB, BBIMOTHEHHBIX W3 TOJUMEPHBIX
MaTepUasoB, MPOU3BOAIT MPU HA3EMHOW M HAJI3EMHOM UX IPOKIAAKE B CICAYIOLUX CIy4dasx:
TeMmrepaTrypa oOkpyxatomero Bozayxa Huxe 0 °C; mpuMeHeHue BOJAbl HEAOMYCTHMO IO
TEXHUYECKUM IPUYMHAM; BOJa B HEOOXOAMMOM JUIsl UCTIBITAHUN KOJMYECTBE OTCYTCTBYET.

[Topsimok THEBMATHYECKUX HCHBITAHUN TpPyOONpPOBOAOB U3 MOJHUMEPHBIX MaTepUaloB U
TpeGoBaHuUs 6€30aCHOCTH NPU UCTIBITAHUSAX YCTAHABINUBAIOTCS IIPOCKTOM.

8.12 [IpenBapuTenbHbIE U OKOHYATENbHbIE UCTIBITAHUS CAMOTEUHBIX KaHATM3alMOHHbBIX ceTel
U3 TpyO OONBIIOr0 JaMaMeTpa JOMYCKAaeTCs MPOU3BOAMTH ITHEBMAaTHUECKHUM CIOCOOOM.
[IpenBapuTenbHble HCHBITAHUS TPOBOAAT 10 OKOHYATENBHOM 3achIIKM TpaHIIeH (CBapHbIE
COEIMHEHUS TPYHTOM HE 3achlnaroT). McnslTaTenbHOE NaBlIeHHUE CKaToOro Bo3ayxa, pasHoe 0,05
Mlla, nmognepxuBarOT B TpyOonpoBojae B TeueHue 15 muH. [Ipyn 3TOM ocMaTpuBarOT CBapHbBIE,
KJIEEBBIE U IPYTUE CTHIKU U BBIABISAIOT HEIUIOTHOCTH 10 3BYKY IIPOCA4YMBAIOIIETOCs BO3AYyXa, 0
My3bIPSIM, 00Pa3yIOIMMCS B MECTaX YTEUKH BO3/yXa Yepe3 CTHIKOBBIE COCIMHEHUS, TOKPHIThIC
MBUIBHOU dMYJIbCUEH.

OkoHYaTeIbHbIE UCIBITAHUS THEBMAaTHYECKUM CIIOCOOOM MPOBOJAT MPU YPOBHE TPYHTOBBIX
BOJl Haj TpyOOW B cepeAMHE HCHBITyeMOro TpyoOompoBona MeHee 2,5 M. OKOHYATEIbHBIM
MMHEBMATHYE€CKUM HCIBITAHUAM MOABEPratoT ydacTku minuHod 20-100 m, mpu 3TOM mepenaf
MEXIy Hanbojiee BBHICOKON M HHU3KOM TOUKaMH TPyOONpPOBOJA HE JOJDKEH MPEBBILATH 2,5 M.
[THeBMaTHYeCKHME WCHBITAHHS TMPOBOAAT uepe3 48 dW 1mocie 3achlllKu  TpyOOImpoBoa.
HcnpiTaTenbHOe H30BITOYHOE JaBJIEHUE CKATOTO BO3/IyXa YKa3aHO B Tabnuue 6.

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:01


normacs://normacs.ru/RI?dob=40026.000000&dol=40080.542523�

CN 40-102-2000 MpoeKTnpoBaHUe 1 MOHTaX TPybONpPoOBOA0B CUCTEM BOLOCHABKEHMA N KaHaNU3aLMKU U3 NOAMMEPHbIX MaTepuanos. Obwme
TpeboBaHuA 26

Tabnuma 6 - HcnbiTaTellbHOE [IaBJIEHHE CHKATOr0 BO3AyXa MNPH NHEBMATHYECKOM
HCNIBITAHUM CAMOTEYHbIX KAHAJIM3AIHOHHBIX TPYOOIIPOBO/10B

YpoBeHb IPYHTOBBIX BOZ h HcnpiTatenpHoe gapnenue, MIla [lepenan naBnenus, p-pi,

OT OCH TPyOONIpoBOJa, M | M30BITOUHOE HAYAIBLHOE P KOHEYHOE P MIla
h=0 0,01 0,007 0,003
0<h<0,5 0,0155 0,0124 0,0031
05<h<1 0,021 0,0177 0,0033
1<h<15 0,0265 0,0231 0,0034

15< h<2 0,032 0,0284 0,0036
2<h<25 0,0375 0,0338 0,0037

8.13 IIpueMKy B 3KCIUTyaTaluio TPyOONPOBOIOB HEOOXOAUMO MPOBOIAUTH, PYKOBOJICTBYSCH
OCHOBHBIMH TIOJIOKEHUSMHU CHuM 3.01.04, a Takke CHuM 3.05.04. [Ipu ucnibITanuu TpyOOIpPOBOIOB
BO/IOCHA0KEHUS ¥ HAIIOPHOM KaHAIM3aIMK U claue UX B SKCIUTyaTalUIO JOJHKHBI COCTaBIISTHCS:

- aKThl Ha CKPBITHIE pabOTHI (IO OCHOBAHMIO, OMOpPAM U CTPOUTENILHBIM KOHCTPYKIUSM Ha
TpyOOIIPOBOIAX | T.1I.);

- aKThI HAPYKHOTO OCMOTpa TPyOOIIPOBOAOB U AJIEMEHTOB (y3JI0B, KOJIOAIEB | T.1.);

- aKThI UCTIBITAHUI HAa TPOYHOCTH U TNIOTHOCThH TPYOOIPOBOIOB;

- aKTHI Ha IPOMBIBKY U JIE3UH(EKITUIO BOJOMPOBOJIOB;

- YCTaHOBJICHHE COOTBETCTBUS BHIIIOJHEHHBIX padOT IPOEKTY;

- aKThI BXOJJTHOT'O KOHTPOJISI KayecTBa TPYO M COENMHUTEIbHBIX JeTaJeH.

8.14 KpoMe mpueMKH CKpPBITBIX PabOT W MPOBEPKH AKTOB HMCIBITAHUS TPYOONPOBOAOB Ha
IUIOTHOCTh M HAPY)KHOTO OCMOTpa, TMpHEMKa OE3HAMOPHBIX TPYOOIPOBOJOB JOJKHA
CONPOBOXKAATHCA TPOBEPKOM MPSMOJMHEMHOCTH, a TakKe€ HWHCTPYMEHTAIBHOM MPOBEPKOM
JIOTKOB B KOJIOAax.

[Ipy mnpuemMke BHYTPEHHUX BOJONPOBOJOB JIOMOJHUTEIHLHO TPOU3BOAUTCS MPOBEPKA
[acTOPTOB UJIH CePTU(UKATOB HA MOJMMEPHBIE TPYObl, COSAMHUTENbHBIE ACTAIN U apMaTypy.

9 TEXHUKA BE30OITACHOCTH IIPU MOHTAZKE TPYB U3 IIOJIMMEPHBIX
MATEPUAJIOB

9.1 OGmme TpeOGoBaHMsS TEXHUKH OE30MACHOCTH YKa3aHbl B CHuM Ill-4, KpOME TOTO, CIEIyeT
BBITIOJTHATH TPEOOBAHUS HACTOSIIETO pa3iena.

9.2 Heo0xomuMoO TPOBOIUTH OCMOTP M KOHTPOJIb CBAapOYHOTO OOOpPYAOBAHHS, a TaKXKe
U30JISUHN AJIEKTPOIPOBOJOK, PabOTHl YCTPOWCTB Ui MEXaHMUYECKOW OOpabOTKM KOHIIOB H
TOpUOB TpyO. Pe3ynbraThl MpOBEpPKH MTOJKHBI COOTBETCTBOBAaTh MACHOPTHBIM JIaHHBIM Ha
obopyoBaHue.

9.3 TexHuueckuii ocMOTp cieIyeT MPOU3BOAUTH HE peke, YeM OIUH pa3 B MECHI] C
perucrpainmeil pe3yabTaToB MPOBEPKH B KypHAJIE MPOU3BOICTBA PadOT.

9.4 3HaueHus TapaMeTPOB PEKUMOB CBAapKH JOJDKHBI ~ OTBEUaTh TpeOOBaHUSIM
TEXHOJOTHYECKUX HOPM JIJIsl KaXKI0TO BUA MTOJIHMEpa.

9.5 K mpou3BoJICTBY CBApOYHO-MOHTAXXHBIX PabOT MPHU CTPOUTEITHCTBE TPYyOOIPOBOIOB M3
MOJIMMEPHBIX ~ MATEPUANOB  JIOMYCKAIOTCS  CBApUIUKH, MPOILISAIINE TEOPETHYECKOe U
pakTU4ecKoe O0ydeHHe MO CHEelHaTbHOM MPOrpaMMe U CBapUBILINE KOHTPOJIbHBIE CTHIKH IO
CIIELIMAJIbHOM MTPOTpaMMeE.

9.6 TpyObl B mporecce XpaHEHHWS W MOHTaXa HE BBIACISIIOT B OKPYXAIOUIYIO Cpexy
TOKCHUYHBIX BEIIECTB U HE OKA3BIBAIOT BIUSHUS HA OPTaHU3M YeJIOBEKA MPU HEMOCPEICTBEHHOM
KoHTakTe. PaboTa ¢ Tpybamu He TpeOyeT 0coObIX Mep 6€30MacHOCTH.

9.7 Ilpu paboTte ¢ TpybaMu ciaenyeT coOIroIaTh MpaBuiIa MoxkapHoU Oe3omacHocTu. B cinyuae
BO3HUKHOBEHHUS TOXapa M 3aropaHuss Tpy0 HX CcleAyeT TYIIUTh JIOOBIMH CpelcTBaMu
noxkaporymieHusi. [Ipy TymieHun OoTHs OT 3aropanus TpyO B CKIAACKUX MOMEIIEHUSX CIIETyeT
MPUMEHSTH MPOTUBOTa3bl C GUIBTPOM MapKu «B» nian QuibTpyrome npoTUBOrasbl.

9.8 I'mapaBnuyeckue M MHEBMATHUECKUE UCIBITAHUS TPYOOIPOBOJOB CIEAYET MPOU3BOIUTH
MocJie UX HaJIKHOTO 3aKPEIIEHUsI U YCTPONCTBA YIIOPOB O UX KOHIIAaM U Ha MOBOPOTAaXx.
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9.9 IIpu MOHTaXe U UCIIBITAHUSAX TPYOOIIPOBOAOB 3aIPEUIACTCS MPUCIOHATh K HUM JICCTHHUIIBI
U CTPEMSHKU, XOAMUTh MO TpyOompoBoay. 3ampemiaercsi 00CTyKHBaTh TPYyObl MOJOTKOM HIIN
OTTATUBATh UX OT CTEHOK TPAHIIEH UM CTPOUTEIbHBIX KOHCTPYKIIMM.

10 TPAHCIIOPTUPOBAHUE U XPAHEHUE TPYD U3 ITIOJIUMEPHbIX
MATEPHUAJIOB

10.1 TMonmmepHBIe TPYOBI M COCTUHUTEIBHBIC JIETATd MOTYT TPaHCIOPTHPOBATHCS JIFOOBIM
BUJIOM TPAHCTIOPTa B COOTBETCTBHUH C MPABUIAMH MEPEBO3KH TPY30B, TEXHHUYECKUMH YCIOBUSIMU
MOTPY3KHU U KPEIUICHHsI TPY30B, IEHCTBYIOIIMMHU Ha TaHHOM BUJIE TPAHCIIOPTA, U TEXHUYECKUMU
TpeOOBAaHUSIMU TIOCTABIIMKA TIPU YCIOBUM OOECIEUEHUS Mep MO0 NPeayNpeKIeHUIO
MEXaHWYECKUX TOBPEXKACHHUIN Tpy3a. Bce paboThl, CBA3aHHBIE C TPAHCIOPTUPOBKOM, CIEHAYyET
MPOBOAMTH MPU TEMIIEPATYPe OKPYKAIOIIET0 BO3AyXa HE HUKE YKa3aHHOW B COOTBETCTBYIOIIMX
HOPMAaTUBHBIX JOKYMEHTAX.

10.2 TpyObl ©3 NOTUMEPHBIX MAaTEpHATIOB PEKOMEHAYETCS XpaHUTb U IEPEBO3UTH
HAMOTaHHBIMH B OYXThl MJIM HAa KAaTYIIKH, OTJEIbHBIMU YIAKOBKaMU B MAYKU WM OTIEIbHBIMU
TpyOamMu OOJBIIOTO JUAMETpa B COOTBETCTBHM C HOPMATHUBHBIMH JOKYMEHTaMH Ha WUX
U3TOTOBJICHHE.

10.3 Ilpu morpy3ke u pasrpy3ke TpyO u Jetanell, OCOOEHHO TMPH OTPHUIATECIHHBIX
TeMIlepaTypax BO3AyXa H TeMmIeparypax, OJWU3KHX K HYJII0, HEOOXOAUMO COOJII0AaTh
OCTOPOKHOCTH JJIsI UCKITIOYCHHSI YIAPOB M MEXaHUYECKHUX TTOBPEKICHUN.

10.4 Tlpu xpaneHum TpyO Ha CKJIamax IOJDKHBI COOJIFOAATHCS YCJIOBHS, YKa3aHHBIC B
HOPMAaTUBHBIX JOKYMEHTaX, IPU 3TOM BBICOTA IITA0EINs TPYO HE JOJHKHA MPEBBIIIATH 3 M.

XpaHenue TpyO, HAMOTAHHBIX Ha KaTYyIIKH, JOMYCKAeTCsl TOJbKO B BEPTUKAIHLHOM
MOJIO’KEHUH.

XpaHeHHe COeIMHUTENbHBIX JIeTallel JOKHO OCYIIECTBIISTHCS TONIBKO B YIIAKOBAHHOM BHUJIE.

HeobxonuMo obecreunTh COXpaHHOCTh TPYO M COSTMHUTENBHBIX JETAIel OT MEXaHUYECKHIX
HNOBpeXACHUN, nedopMaluii, momagaHuss Ha HUX HEPTEHNPOAYKTOB U IKHUPOB, 3aCOPEHUS
BHYTPEHHUX MMOBEPXHOCTEH, OOTYUCHHSI COTHEUHBIMU JTyIaMH.

10.5 B mepmon MOHTaka CpOK XpaHEHHUsS TpyO W JeTajel Ha CTPOUTEITHLHOHN ILIOIIAIKEe
JIOJI’KEH OBITh MUHUMAJTHHBIM.

ITPUJIOXKEHHUE A
KIIACCUOUKAIIUA TPYD U3 IOJIMMEPHBIX MATEPHUAJIOB

Jlis  HamopHBIX TpyO  JCHCTBYIOIIME HOPMATHUBHBIC JOKYMEHTHI  YCTaHABIIUBAIOT
COOTHOIIIEHUE MEXIy HAPYXHBIM JHAMETPOM U TOJIIMHON CTEHKH TpyO B 3aBHCHMOCTH OT
MaKCHMaJIbHOTO paboyvero JaBICHHS:

0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MIla o popmyre

P )]s
D.-s (A.1)
rjae P - makcumanbHoe pabouee nasinenue (MOP), MIla;

Dy - HapyxHBIN AaMETpP TPYyOOIIPOBOIA, M;
S - TOJIIIIMHA CTEHKU TpyOOnpoBoja, M;
[c] - pacueTHas MPOYHOCTH U3 YCIOBUS JIUTEIbHON poyHocTH, MITa.
B mnpunsaToif B HacTosIiiee BpeMs MEXIYHApOJHOW KiIacCU(pHUKAIMM MapKHUPOBKa TpPyO
MPOU3BOJIUTCS IO CepusiM «S» M CTaHIapTHOMY oOTHomieHuio «SDR», 3HaueHHs] KOTOPBIX
OTIpeNeNAI0TCS IO (OpMyTIaMm:

_SDR-1 o0 D

5 (A2, A3)

MakcumanbpHOe pabouee gaBieHUE CBsA3aHO ¢ «S» u «SDR» oTHOImeHNEM

5
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_ 2MRN
c(SDR-1) | (A.4)
rmue MRS - MmunuManbeHas nuTenbHas TpodHocTh, MI1a;

¢ - kKo3(p(dUIMEHT 3amaca MPOYHOCTH, YCTAHABIMBACTCS [UIsl KaXIOrO BHJA
Marepuayia v 10JKEH MPUBOJIUTHCA B COOTBETCTBYIOIIMX CBOJAX MPaBHUIL.
Kananuzannonsasie TpyObl MOApa3AESIOTCS Ha KITACCHI IO KOJIbIIeBOH xecTkocTu Gy, klla

3
5 1
a-5(2)
2id, ) (- (A.5)
rae Eo - Moayns ynpyroctu marepuana, klla;

d,, - cpeaHuil TMaMeTp CeYCHUs TPYOBI, M;
1 - koa¢ppurment Ilyaccona marepuana TpyOBbI.
ITpu G < 2500 TpyOa cumtaercs «HexecTKoW», pu Gy ~ 2500-5000 - «momykecTkoit», mpu
Go = 5000-10000 - «wkecTKOM».
OCHOBHBIC TIOKA3aTeIH CBOMCTB HEKOTOPHIX MOJMMEPHBIX MaTEpUAIOB TPYO NMPUBEICHBI B
tabmuie A.1.

Tabmuma A.1 - @Ou3uko-MexaHHMYeCKHe TMOKAa3aTeJIM HEKOTOPbIX TMOJMMEPHBIX
MaTepuajioB, MNPUMEHSeMbIX MNpPH  MNPOM3BOACTBE TPYy0 H
COeTUHUTEbHBIX JIeTalieil (CPpaBOYHbIe JaHHbIE)

Benrmunna mokasarterst [y MaTepraa
Iloka3arens IMTHA 1B Cummtsiif | X1opupoBaHHBIH

mBI | ncm | amm | BX | s MIBX Creionnactix
InotHocTs, r/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
Mpenen 20-25 15-18 10-12 50-56 |25-28| 18-26 50-55 40-200*
TEKy4eCTH IpH
pacTsHKCHNUH,
MIla
VY anuHeHne npu 800 800 600 50 >200| 200-500 70-120 04-14
paspeiBe, %
Monynb 800 600 200 3000 |1200| 550-800 2900 5000- 25000**
yrpyroct, MIla
Koadduument 2 2 2 0,7 15 1,2-1,4 0,62 0,18-0,3
TEILUIOBOTO
JIMHENHOT O
pacimpeHnus,
10%°Ct
Pacuernas 5-6,3 5 2,5-3,2 | 10-12,5 |5-6,3 6,3 10 10-30**
npoyHocTh, MlIla

* Jlns penonpopMabAeruAHbIX, HOIUI(PHUPHBIX U STTOKCHUIHBIX CMOJL.
** B 0ceBOM HalpaBJICHUH.

IMPUJIOKEHUE b
INHEPEYEHb HOPMATUBHBIX TOKYMEHTOB

B HacTosmnx HOpMax AaHbl CCBIJIKW Ha CIICAYIOINC HOPMATUBHBIC TOKYMCHTBI:

CHwuI 2.04.01-85*. BHyTpeHHuMI1 BOAONIPOBOJ M KaHAIU3alus 30aHUN

CHull 2.04.02-84%. Bonocuabxenue. HapyxHble CETH U COOPYKEHUS

CHwull 2.04.03-85. Kananuzauus. HapyxHble ceTu U COOpyKEHHUS

CHull 2.04.14-88%. Tennoas u3onsAUs 000pyI0BaHUS U TPYOOTIPOBOIOB

CHwM 2.07.01-89™. I'pamoctpourenscrBo. IlnaHupoBKa M 3acTpoiiKa TOPOJICKUX U
CENBbCKUX MOCEJICHUN

CHwM 3.01.01-85™. Opranu3zanys CTpOUTEIBHOTO IPOU3BOACTBA

CHwM 3.01.04-87. [Ipuemka B »SKCIUTyaTalMI0 3aKOHYEHHBIX CTPOUTEIBCTBOM
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CHwI 3.05.01-85*.
CHwI 3.05.04-85™.
CHu 11-4-80%.
I'OCT 2930-62.
COCT 18599-83.
I'OCT 29324-92.
(UCO 161/1-78)

29
00beKkT0B. OCHOBHBIE TOJIOKEHUS

BHyTpeHHUE CaHUTAPHO-TEXHUYECKUE CUCTEMBI

Hapy>xHble ceTn U COOpyKEHHs BOJOCHA0KEHUS U KaHAIU3aLUU
TexHuka 0€30MacHOCTH B CTPOUTEILCTBE

[TpuGops! uzmeputensubie. LLpudTs! 1 3HAKH

TpyObl HanOpHbIE U3 MOAUATUIICHA. TeXHUYECKHUE YCIOBUS
TpyOBl U3 TEPMOIIACTOB JIsi TPAHCIIOPTHPOBAHUS JKUAKOCTEH.
HomuHaneHble  HapyXHbBIE  AMAMETPl W HOMMHAJIBHBIC
nasieHus. Merpudeckas cepust

HNPUJIOXKXEHME B (cnpasounoe)

HOMOI'PAMMBI JIJIAA OITPEAEJIEHUSA IIOTEPHb HAITIOPA B TPYBAX

Dy , wet
w
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TpeboBaHuA
Pucynok B.1 - Homorpamma uis1 onipeiesieHus moTeps Haropa B Tpyoax auamerpom 6 -100 mm
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Pucynok B.2 - Homorpamma 11 onipeiesieHust moTeph Hamopa B Tpydax auamerpom 100-1200
mm (mipu K, = 0,00002)
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Pucynok B.4 - Homorpamma st onipeiesieHust IOnpaBoYHOro koadduimenta k; Ha

TeMIIepaTypy BojAbI IpH pacuete Tpyo auamerpom 100-1200 Mmm
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HOMOI'PAMMA JJIS1 OITPEAEJIEHUA TUAMETPA KAHAJIM3AIIMOHHOI'O

TPYBOIIPOBOJA
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Pucynok I'. 1 - Homorpamma 1jis OnipeiesieHus TuaMeTpa KaHaIM3allMOHHOTO TPYOOIpoBoIa

IMPHUJIO)KEHUE I

METOAUKA IPOYHOCTHOI'O PACYETA TPYBOIIPOBOJOB U3
INOJIMMEPHBIX MATEPHUAJIOB ITPH ITOA3EMHOMU ITPOKJIAIKE

(OBLIUE NPUHINILI)

[TpouyHocTHOM pacueT TpyOOIpPOBOAOB U3 MOJMMEPHBIX MAaTEPHANIOB, YJIOXKEHHBIX B 3€MIIE,

PEKOMEHIYETCS CBOJUTH K COOJTIOICHUIO HEPaBEHCTBA:
JUTSL HAIIOPHBIX TPYOOIIPOBOIOB

EJJ' £~ 'Ec
EM’-‘-‘ E}?-'T

=10

JUTSL CAMOTEUHBIX TPYOOIIPOBOIOB

£ g
n + '3
EJ?J'F‘ EP-'T

=10

JUISL APEHaKHBIX TPYOOIIPOBOJIOB
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33
€p - MaKCHMalbHOE 3HaueHue JAedopMaly pacTsHKEHHs MaTepuanga B CTEHKE
TpyOBI M3-3a OBAJILHOCTU MOMNEPEYHOr0 CeYeHHs TPYObl MOJ ACHCTBUEM IPYHTOB
(9.p, MIla) 1 TpaHCTIOPTHBIX HArpy3ok (q., MIIa);

€ - CTENEeHb PAaCTSDKEHUS MaTepuaja CTEeHKH TPyObl OT BHYTPEHHErO JaBlICHUS
BOJIbI B TPYOONPOBO/IE;

€ - CTEMEeHb C)KAaTHUd MaTepuajla CTEHKH TpyObl OT BO3ACMCTBUSI BHEIIHHUX
Harpy3oK Ha TpyOOIpoOBO/I;

€pp - MPENENBHO JOMyCTUMOE 3HaueHHE JedopMaluy pacTshiKeHHs MaTepuana B
CTCHKE TPYOBI, IPOUCXOIAIICH B YCIIOBUSAX PEIaKCaIliy HATIPSKCHHIA,

€pn - HPEAEIBbHO JOIMycTHMas AedopMalus pacTsSHKEHHs MaTepHana B CTEHKE
TPYOBI B YCIIOBUSX TMOI3YUECTH;

K, - koo dunmenT 3amnaca, yauThIBarONIui BU repdopariu B CTEHKaX TPYOBI,
KOTOPBI MOXXHO TPUHATH IPHU KPYrOBOM OTBEPCTUU B TIAJAKOCTEHHOW TpyOe -
2,3; KpyroBOM OTBEPCTHH B CTEKIO- (0a3anbTO) MIaCTUKOBOW Tpyoe - 3,0;
IIEIEBOM OTBEPCTUU CO CKPYTJIEHHBIMH YTJIaMd (COOTHOIIEHHE CTOpoH §:1,
Harpumep, 25 Ha 3) - 1,3; mana npyrux ycinoBud BenwumHa K,; g0/mKHA
MPUBOIUTHCS. B HOPMATHBHBIX JIOKYMEHTAX.

3HaueHHeE €, MOKET OBITH ONpPEENIEHO 110 (popmyIie

rac

rac

Ta6muma /1.1

£ =42TK. S

i " (A.4)

K, - xo3pduuumeHt mnocTenu TrpyHTa I M3THOAIOIUX HANpsKSHUH,

YUUTBIBAIOUIMHA Ka4e€CTBO YIUIOTHEHHUS, €M0 MO>KHO IPUHUMATh: IIPU TLIATEIBHOM
KoHTpoJe - 0,75, npu nepuogudeckoM KoHTpode - 1,0, mpu oTCYyTCTBUM KOHTPOJIS
-1,5;
K,y - koddduuueHT 3amaca Ha OBAIBHOCTH IIONEPEYHOIrO0 CEYEHHs TpPYOHl,
npuHUMaeTcs paBHBIM: 1,0 - 171 HAMOPHBIX M CAMOTEYHBIX TPYOOIIPOBOJIOB U 2 -
IS APEHAXKHBIX TPYOOIPOBOIOB;
Y - OTHOCHUTEIBHOE YKOPOYEHHE BEPTHUKAIBHOIO Iuamerpa TpyObl B TpYHTE,
YCTaHABJIMBAETCS KaK MPEIEIbHO JIOIYCTUMOE 3HAYCHUE

Y=VYrp T VYT Yy, (A.5)

Yp - OTHOCUTENBHOE YKOPOYEHHE BEPTHUKAIBHOIO AMaMeTpa TpyObl MHOA
JEWCTBUEM I'PYHTOBOM HArpy3KH;
W, - TO K€, IO ACHCTBHEM TPAHCIIOPTHBIX HATPY30K;
Yy - OTHOCHUTEIBHOE YKOPOUEHHE BEPTUKAIBHOIO JAHaMeTpa TpYOBI,
oOpa3oBaBIeecs B Mpoliecce CKIAANPOBAHUS, TPAHCIIOPTUPOBKU U MOHTaxa. Ero
MOYHO MPUOIMKEHHO TPUHUMATH 110 Tabmue [1.1.

Komnbuesas sxectkocts Gg 0001049eK
TpyO®I, I1a

Jy OpU CTCTICHU YIIJIOTHCHUS I'PYHTA

1o 0,85

0,85-0,95

6ouee 0,95

JTo 276 000

0,06

0,04

0,03

276 000-290 000

0,04

0,03

0,02

Bosnbmre 290 000

0,02

0,02

0,01

rae
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KKaq,

[
X G+ K

> Gt Kby, (1.6)

K, - xo3dunmenT, yduThIBalOIIMI 3ara3AblBAHNE OBAJIBHOCTH IMONEPEUYHOTO

ceyeHHss TpyObl BO BPEMEHH U 3aBUCSIIUN OT THUIA TPYHTA, CTEIEHU €ro

YIUIOTHEHHUS, THAPOTE€OJIOTHUYECKUX YCIOBUMA, TE€OMETPUM TpPAHILIEH, MOMKET

MpUHUMATh 3HaueHus ot 1 1o 1,5;
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34
Ky - xoapdumment nporuba, yYUTHIBAIOIIMN KauecTBO IOATOTOBKH JIOXKa U
YIUIOTHEHHUS, MOXHO TPUHHUMATh: MpH THIATEIbHOM KoHTposie - 0,09, npu
nepuoaudeckoM - 0,11, npu 6eckoHTpoNbHOM BeneHnuu pador - 0,13;

K., - x03GduuneHT, yYUTHIBAIOIINN BIMSHHE I'PYHTA 3aCHIIKA Ha OBAJIbHOCTb
MOTIEPEYHOT0 CEYSHHs TPYOOIPOBOIa, MOXKHO IPUHATH paBHBIM 0,06;

E., - Monyns nedopmannu rpyHra B nasyxax tpanuieu, Mlla;

Kx - xko3dduirent, yduThIBalOMUN BIUSHUE KOJBIEBOH JKECTKOCTH O0OOJIOYKH
TpyOBl Ha OBAJILHOCTH MONEPEYHOTO CEYEHHsI TPYyOONpoBOIa, MOXKHO MPUHUMATD
paBubM 0,15;

Orp = YHup, (11.7)

Y - YIEIbHBIN BEC TPYHTA, H/M®;

H,, - riybuHa 3acbllIkM TPYOONpPOBOJA, CUUTAs OT MOBEPXHOCTH 3EMIH JO
YPOBHSI TOPU30HTAIIBHOTO TUAMETPA, M;

Gy - KpaTKOBpeMEHHAasI KOJIBbIIEBAsI )KECTKOCTh 000J109KH TpyOsl, MI1a;

EI
=537
“ (1- ") D-3s)" (A.8)

Eo - kxpaTkOoBpeMeHHBIN MOAYJb YIPYTOCTH TIPH PACTSHKEHUHM MaTepuaja TpyObl,
MlIlIa;
| - MOMEHT WHEepUMH CEYCHHS TPYyObl HA €IWHUILY IJIUHBI, OMpPENETIsIEeMbIN IO

bopmyie

12, (1.9)

1 - xodppunuent Ilyaccona marepuana TpyObl, NPUBOJUTCS B HOPMATHBHOM
JTOKyMEHTAIIH;
K
w, =K, %
K, G+ Kopnfy (11.10)

Ky - k03¢ duLKeHT yIIOTHEHHS TPYHTA;

Qm - TpaHCIOpPTHas Harpys3ka, NpUHUMAaeMas IO CIPABOYHBIM JAaHHBIM JUIs
T'YyCEHUYHOT 0, KOJIECHOTO U Jpyroro Tpancnoprta, Mlla;

N - K03 (HUIMEHT, YIUTHIBAIOIIUHI TTyOHHY 3aJI0)KeHUs TpyOornpoBoaa, mpu H < 1
n=20,5;

Ko - K03 uiimenT, yauTHIBAIONMIMIA TPOLIECC OKPYTIICHHS OBATM30BAHHON TPYObI
O/ IEWCTBUEM BHYTPEHHETO JIaBJICHHS BOJIBI B BojonpoBoze (P, MIla)

1
T 1+2Pigy UL11)
Jc - CyMMapHasl BHEIIIHsIS Harpy3ka Ha TpyoomnpoBos, MlIla;

Qc =0z HQm; (d.12)

P D
25 s (L13)

= % P
5 5, (1.14)
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F;
= EK
Lo (1.15)
rac 00 - KPaTKOBpEMCHHAas pacy€THas IMPOYHOCTD IIPU paCTSKECHUN MaTEepHUalia pr6BI,
MlIlIa;
Eo, ET - KpaTkKo- MW AOJTOBPEMEHHOC 3HAYCHHA MOAYJISA YIPYroCTu IIpH

pacTsDKeHMH MaTepuana TpyObl Ha KOHEI CpOKa CIYXObl OJKCIUTyaTaluu
TpybompoBoa, Mlla.

]
EJJIT = K
5K, , (1.16)
rae K; - koo dunmenT 3anaca, J10HKEH MPUBOIUTHCS B HOPMATUBHBIX JOKYMEHTAX.

Ecnu B pe3ynbraTe pacueToB 3HaueHHUE JIeBOi dactu Beipaxkenus (/1.1) Oymer Gomnbire 1, To
ClelyeT MOBTOPUTH pacueThl MPHU APYTUX XapaKTEepUCTUKAX MaTepuana TpyO WM YKIAIKu
TpyOonpoBoOa.

Jlanee mpoBEPSIOT YCTOMYMBOCTH OOOJIOUKH TPYOBI MPOTUB JCUCTBHUS COUYCTAHUS HATrPy30K:
JUTSE HAllOPHBIX CETeH - TPYHTOBBIE W TPAHCIOPTHBHIE (¢, OT TPYHTOBBIX BOA, Q.s, a Takxke
BO3MOKHOTO BO3HUKHOBEHHS BakyyMa Qg B TPyOOIIPOBOAE, I CAMOTEYHBIX CETEH - (., + Q.
JUTSL TPEHAKHBIX CETEH - C MCIOJIb30BAHUEM BBIPAKCHUS

K K, [0E_G
e 2(g+ Q.+ )

X

¥ : (A.17)
rae K. - KoaduuueHT, yuuThIBaroIui BIMSAHUE 3aCBIIKU TPYHTa HA YCTOMYUBOCTD
00010ukH, MOXHO MpUHATH 0,5, a 11t cooTHOMmEHHS Q. 4, = 4 © 1 - paBHBIM
0,07;
Ko,s - xodbdumueHT, y4HTHIBAIONIMN OBAJIBHOCTH IOMEPEYHOTO CEUCHUS

Tpyoonposoaa, mpu 0 <y < 0,05 K,s =1 - 0,7y,

K, - k03¢ ¢dunmeHT 3amaca Ha yCTOMYMBOCTh OOOJOYKHM HA JEHCTBUE BHELIHMX
Harpy3oK, MOXHO IIPUHSTh PaBHBIM 3;

G, - nmuTenpHas KOJbIEeBasl )KECTKOCTh 000ouku TpyOsl, MIla, onpenensercs mo

bopmyie
6_4,4?55,_[ s ]3
T - \D-s) (L18)

Ipumep pacuema na npouHocms N0OO3eMHO20 KAHATUIAYUOHHO20 MPYOONPO8ooa

Hano. Tpy06s! ¢ HapyxHbIM auameTpom 1200 mwm, ITH/I, cpeaHenerkoro Tuma ¢ TONIIMHON
cTeHKU S = 46,2 MM (COCT 18599) yKIaJblBalOTCA B TpaHIIEO Ha riryouny H,, = 5 M B cetn
CaMOTEYHOW KaHaTW3alMHi. B yCcIOBHAX CTPOMTENHCTBA MO MOBEPXHOCTH HaJl TPYOOIPOBOJIOM
BO3MOKHO NIEPEMEILICHHE TSAKETOTO TPAHCIIOPTA € IaBiIeHUuEeM Ha TpyHT (,, = 0,01 MIla. Bricora
TPYHTOBBIX BOJ - 1 M OT moBepxHOCTH 3eMiH. TpeOyercst mogo0paTh TPYHT IS 3aCHINKH.

Pemenue. JIns 3achInKy HA MECTE CTPOMUTENBCTBA IPUHUMAEM I'PYHT C YAEIbHBIM BECOM =
18 xkH/M®. BHauenus KpaTKo- ¥ AoaroBpeMeHHoro moayneut ynpyrocru [TH/I - Eq = 800 MIla u
E. =200 MITa.

1. OnpenensieM rpyHTOBYIO HArpysKy 0., = yH,,, = 185 =90 kH/m* = 0,09 MITa.

2. OmnpenensieM 001LyI0 HArpysKy Jc = g, + 0, = 0,09 + 0,01 = 0,1 MIla.

3. OmnpenensieM KpaTKOBPEMEHHYIO KOJIBLIEBYIO JKECTKOCTh 000104KH TpyOs! 10 (/1.8, /1.9)

G]=53,?£ = 3 =53,T"@ 46,2 3 = 0,204 Adf s
123D 12 41200 .
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4. OmnpenensieM OTHOCUTENBHOE YKOPOUYEHHE BEPTHUKAIBHOTO JHaMeTpa TpYyObl IOA
nercTBUEeM rpyHTOBOM Harpy3ku 1o (/1. 6) mpu K, = 1
K K K.gq, 1.1,25.0,11. 0,09

wo = - = 0,037
UK, G+K_E_ 0150204+006.5

nu 3,7 %,

npuHuMaeM K, - Kak cpeiHee 3HaueHue, paBHbIM 1,25;
Ky - ¢ yueToMm neproguueckoro KoHTposst paBHbM 0,11;
K, - paBubIM 0,15;
K., - paBubm 0,06;
E., - paabiM 5 MIla (a5 cpeHUX yCIIOBHI).
5. OmpenensieM yKOpOUEHHE BEPTHKATBHOTO JUAMETPa TPYOBI MO NEHCTBUEM TPAHCIIOPTHOM
Harpy3ku 1o (/1. 10)

K, K.g _ 1.011.001
K, G+K_nE_ 015 0,204+0,061.5
i 0,3 %.

6. OnpenensieM OTHOCHUTEIBHOE YKOPOYEHHE BEPTHKAIBHOTO auamerpa Tpyosl mo (/1.5),
npussB ¥, = 2 % (mns Go > 0,29 MIla u crenenu yrnotHeHus: rpyara 0,85-0,95 no tabmnuie

A1)

W, = 0,003

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

7. OmnpenensieM MakCUMaJbHOE 3HAYEHHME CTEIEHU PACTSDKEHUS MarepHalia B CTEHKE TPyObI

U3-32 OBAJLHOCTH MOMEPEYHOr0 CEUYEHUs TPyOOIpoBoAa Mo AecTBUEM Harpy3ok 1o (/1.4 ) mpu
K,=1wm

e =42TK Sk, =4271.2%2 006.1= 0,01
» Do 1200

wia 1 %.

8. OnpezensieM CTENEHb CXKaTH MaTepHuajja CTEHKH TPYObl, IPOUCXOSILEro Mo IeiCTBUEM
BHEIITHUX Harpy3ok Ha Tpyo6omposos o ([1.14)

_ g D__ 01 1200 000

£ = =
©O2E, s 2800 462 i 0,16 %.

9. OrmpenensieM [OMYyCTUMYIO CTENEHb pAacTsDKEHUsT MaTepuaiga B CTEHKE TpYOBl,
MPOUCXOASAIIECTO B yclnoBuUsAX penakcanuu no (/. 15) npu ¢ = 25 MIla

g =T =2 __qo625
E K, 2002 i 6,25 %.

10. OmpenensieM JIOMYyCTUMYIO CTENEHb pACTSHKCHHUS MaTephalia B CTEHKE TpYOHI,
IIPOUCXOSAIIETO B YCIOBUAX non3yyecTy 1o (/1.16)
Em:i:izg,mﬁ
BK, 800 z i 1,6 %.

11. ITpoBepsiem npouHoCTh 110 (/1.2)
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5
EI‘JJ‘ EP-"-"
0.01 +ICII,DCI1.6: 0164+01=026
00625 0,016 , 9TO MeHbIIe 1,

T.€. IPUHATHIC JaHHBIC TIO TPYHTY 3aCHINKH U €r0 YIUIOTHEHUS yIOBIETBOPSIIOT MPOYHOCTHBIM
TpeOOBaHUSM JIJIsl JAHHOTO TPYyOOIIPOBO/IA.

IMPUJIOKEHUE E
AKT O HPOBEJEHHHA BXOJHOTI'O KOHTPO.JISI HAPTHHU TPYD U3
IHOJIMMEPHBIX MATEPHUAJIOB (COEAUHUTEJIBHBIX JTETAJIEN)

MOJIYYCHHBIX

HauMeHoeanue opearuzayuu noiyvamelisi

TpyOsl (CoeAMHUTENBHBIC IETANIN) MTOJTYYEHBI TSI CUCTEM

6000NpP0B00, KaHAIU3AYUSL U Op.

JaBJICHUEM MIla.
MBI, HIKETTOAIIMCABIITHECS, KOMHUCCHS B COCTaBE:
MPEACTABUTEIN

opeanusayus 3axazyuxa, oomichocmos, @.HM.0

opeanuzayus noopaduuxa, 0oaxcHocms, ©.HM.0

IKCHIyamupyrowas opeanuzayus, 0oaxcnocms, ©.HM.0

IPOBEJIM BXOAHOM KOHTPOJIb MapTHH TPYO (COENMHUTENBHBIX AeTajeii) No
JTNaMeTPOM MM, JUTHHOM M (IIIT.), IOCTaBJICHHBIX

HauMeHosaHue Gupmvl, dama

13 MOJINMeEpa TUIa
[TapTus cocrour u3

wm., Oyxm uiu 6apadbanos (AUK08 COeOUHUMENbHBIX demarei)

U COOTBETCTBYET

POCCUTICKUTL U 3aPYOEdCHbLIL cCImandapm

Komnyectso tpy6 [y MM, JUIMHOU M
(Mapkupoeka no cmanoapmy)

Komunuectso neranent /1y MM IIT.

(Mapkupoeka no cmanoapmy)

JlaHHBIE O COMMPOBOIUTENBHOM CepTU(hUKATE

Pesynbrar: maptust TpyO (COCAMHUTENBHBIX ACTalIel) COOTBETCTBYET (HE COOTBETCTBYET)
POCCHIICKUM CTaHIapTaM M COIMPOBOJUTEIBHBIM CEPTH(PHUKATAM U MOKET (HE MOXKET) OBbITh
JIOTIyIIIEHA K MOHTaXYy.
Hara Iloamucu

Or 3aka3unka

Ot nogpsiiunka
Ot 3KcryaTupyromen
OpraHu3aLuu
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