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NMPOEKTUPOBAHUE U MOHTAX TPYBONPOBOAOB CUCTEM
BOOOCHABXEHUA U KAHAITU3ALUU U3 NOJIMMEPHbLIX MATEPUAJIOB

OBLUME TPEBOBAHUA

DESIGN AND INSTALLATION OF POLYMERIC PIPELINES FOR WATER
SUPPLY AND SEWAGE SYSTEMS.
GENERAL REQUIREMENTS

ChN 40-102-2000
Mpynna X21

OKC 91.140.60;
OKCTY 492000

B3amen CH 478-80
BBEOEHWE

Hactodawun CBog npaBui COOEPXKWT yKa3aHus MO MNPOEKTUMPOBAHMIO U pacyeTy CUCTEM
TpyOOMNPOBOAOB HAPYXXHOMO M BHYTPEHHErO BOAOCHAOXEHWs U KaHamu3aumum u3 Tpyd M3 nonMMepHbIX
MaTepuanoB. BbiNonHeHne 3TMX ykasaHum obecneunT cobriofgeHne obssaTenbHbiXx TpeboBaHu K
HapPYXHbIM U BHYTPEHHMM CUCTEMaM BOOOCHAOXEHWUSI M KaHanu3auuu, YCTaHOBMEHHbLIX OEACTBYIOLLMMU
CHull  2.04.01-85* "BHyTpeHHUn BoAonpoBog W kaHanu3dauusa 3gaHun”, CHull 2.04.02-84*
"BogocHabxeHne. HapyxHble ceTn n coopyxeHus” n CHull 2.04.03-85 "KaHanusauus. HapyxHble cet u
COOpYXeHust".

PelleHne Bonpoca O MPUMEHEHUN LOAHHOTO LOKYMEHTa MpU MPOEKTMPOBaHUM U CTPOUTENbLCTBE
KOHKPETHbIX 34aHUN W COOPYXEHUN OTHOCUTCA K KOMMETEeHUMM MPOEKTHON WU CTPOUTENbHOM
opraHusaumm. B cnyyae ecnvM MpUHATO pelleHne O MPUMEHEHUM HACTOSLEro [AOKYMeHTa, BCe
YCTaHOBIMEHHbIE B HEM MpaBuna sBNSATCA obs3aTtenbHbiMM. YacTuyHoe ucnonb3oBaHne TpeboBaHun U
npaswn, NPUBELEHHbIX B HACTOSILLEM JOKYMEHTE, HEe OOMYyCKaeTCs.

B paHHom CBoge npaBui pacCcMOTpeHbl obLiMe BOMPOCHI, Kacatlmecs Tpyd U3 pasnmuyHbIX
NONMMMEPHBbIX MaTepuarnoB. YCTaHOBMEHbl obwine TpeboBaHMs K cOpTaMeHTy Tpybd M cnocobam ux
COeOVHEHMs1, PacCMOTPEHbl BOMPOCHI MOHTaXa TPYOOMPOBOAOB, XpPaHEHMs TPYD U TEXHUKK
OesonacHoCcTM npu  UX MOHTaxe. [lpvMBedeHbl METOAMKM TUAPABIMYECKOTO pacyeTa CUCTEM
BOLAOCHAOXeHMS1 M KaHanuM3auuu, a TakkKe MPOYHOCTHOTO pacyeTa HamopHbiX W ©Oe3HanopHbIX
TpybONpOBOAOB NPY NOA3EMHOW MPOKNAaAKe B rPYHTE.

B paspabotke Csoga npasun npuHumManu Yyyactue: HO.H. Caprud, A.A. LWapwunos
(CaHtexHWWnpoekT), A.B. CnapgkoB, A.A. OtctasHoB ('YIT HWWMocctpon), B.A. Yctoros, B.C.
Pomernko, A.A. obpombicnos, B.E. byxuH, J1.1. MNMaenos (3A0 "HIMNO Crponnonumep"), K.N. 3anues (AO
"BHUNCT"), B.A. Myxapes, B.I. boe6enb (Focctpon Poccum), J1.C. Bacunbera (1 LIHC).

1. OBNACTb NMPUMEHEHWA



HacToawmn Csof npaBun pacnpoOCTPaHSAETCs Ha MPOEKTUPOBAHME WM MOHTaX CTPOSILUUXCS W
PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHUX M HApYXXHbIX ceTell BoAOCHabXeHNs 1 kaHanusauum us Tpyb u
COeAVHUTENbHBIX AeTanewn (aanee - Tpyodbl) M3 NONIMMEPHBIX MaTepUarnos.

2. OBLLUME NMONOXEHNA

2.1. [JaHHbIN OOKYMEHT BkNtovaeT TpeboBaHug, obline Ang Bcex BUAOB TPYO M3 NONMMEPHbIX
maTepuanoB. Cneunduyeckne TpeboBaHMa ANA Kaxgoro Buaa TpybonpoBOAOB M3  MOAUMEPHbIX
MaTepuanoB npuBeAeHbl B COOTBETCTBYIOLLMX CBOAAX NpaBus.

2.2. Tpybbl, coeguHUTENbHbIE AeTany 1 3NeMeHTbl N3 NONMMEPHbIX MaTepuanos, NpUMMeEHseMbIe B
cuctemax BogOCHabXeHUs 1 kaHanusauun, ynnoTHUTENbHbIE MaTepuarnbl, BELLECTBa NS CMa3Ku, Kneu un
np. OOMKHblI UMETb cepTUdMKaTbl UNN TEXHUYECKME CBMAOETENbLCTBA, a A1 CUCTEM BOAOCHAbXeHus -
rmrmeHnyeckue 3aknoyveHus foccaHanmaHagsopa MuHsgpasa Poccuu.

2.3. XapakTepuUCTUKM HEKOTOPLIX MONIMMEPHbIX MaTepuarnoB, NMPUMEHSIEMbIX AfS NPOWM3BOACTBA
Tpyb 1 coegnHUTENbHbLIX AeTanen, npuBeaeHsbl B [NpunoxeHun A.

2.4. MNepeyveHb HOPMAaTMBHbBIX AOKYMEHTOB, Ha KOTOpbIE AaHbl CChifikin B CBOAE npaBusl, NpMBeaeH
B Mpunoxexuun b.

3. MPOEKTUPOBAHWE BHYTPEHHWX BOAOMNPOBOAHbLIX CETEN

3.1. Obwune TpeboBaHus

3.1.1. Buibop maTepuana Tpy® Ons CUCTEM XOMNOOHOIO U ropsA4vero BoOOCHaOXeHus cnegyeT
npov3BoauUTb C Y4eTOM Ha3HadyeHuss U ycnoBunm paboTbl  TpybonpoBoAoOB, TemnepaTtypbl
TpaHCMopTUPYEMON BOAbLI, a TakkKe cpoka cnyx0bl TpybornpoBoOoOB, PYKOBOACTBYSICb OTAENbHLIMMU
CBOZaMu NMpaBui Ha MPOEKTUPOBAHUE N MOHTaX TEX UIN UHbIX BUAOB TPyD TpyOONpPOBOAHBLIX CUCTEM.

3.1.2. TpyObl U coeguHUTENbHbLIE AeTann U3 NOMMMEPHbLIX MaTepuanoB, NpeaHasHadeHHble ONis
X035IICTBEHHO-NMUTHLEBOIO BOAOCHA0XEHWS, LOMKHbI UMETb B MapkupoBke croBo "lMuTbeBasn”.

3.2. Knaccudpumkauus

3.21. Tun Tpy®6 w” coeauHUTENbHbLIX [feTanen (3a WCKIHYEHMEM WU3FOTOBMEHHBLIX U3
cTekronnacTtuka) Ang BOAONPOBOAOB XOMOAHOW BOAblI OnpeAensercd no HOMWHanNbHOMY OaBMEeHUIO B
COOTBETCTBUM C Tabnuuen 1.

Tabnuua 1

KoHcynbTaHTlnoc: npyumeyaHue.
B3samen TOCT 29324-92 lMpukasom PoctexperynupoBaHus oT 05.10.2004 N 24-ct ¢ 1 anpens
2005 ropa BBeeH B genicteue FTOCT NCO 161-1-2004.

Tun Tpy6Gbl HomuHanesHoe gasnexve no FOCT 29324, MlMa
Nerkunn J1 0,25
CpegHenerkun CJ1 0,4
CpegHun C 0,6
Tsxensin T 1,0
OcoboTtaxensii OT 1,6
2,0
2,5

HanopHble Tpybbl M3 CTEKNONNacTMKOB NOAPAa3densiloTcsa Ha TpyW Tuma no  HOMWHANbHOMY
naenenuio - 0,6; 1,6 n 2,5 MIMNa.

3a HOMUWHambHbLIV AvameTp TpybonpoBOAOB, M3rOTaBNMBAEMbIX METOAOM 3KCTPY3WUMW, MPUHAT
HapyXHbln AnameTp. Ansa Tpy6, nsrotaBnvMeaembix METOAOM HAMOTKM (Hanpumep, CTEKNONNacTUKOBbIE 1
HazanbTonNnacTyKoBbIE), 3@ HOMUHAMbHBIV AMAMETP NPUHAT BHYTPEHHUI AnameTp.

MpumeyaHne. HomunHanbHoe AaBneHne - 3TO MOCTOSHHOE BHYTpPeHHee W3BbITOYHOe AaBneHue
BOAbl, KOTOpoe Tpybbl M COEAMHUTENbHbIE AeTann MOryT BblAEpXMBATb B TEYEHWEe BCEro Cpoka
akcnnyaTaumm (50 net) npu TemnepaTtype soAbl 20 °C.

3.2.2. HanopHble TpyObl M3 MONMMMEpPHbLIX MaTtepuanoB U WX COEAMHEHUS, NPUMEHsSeMble AOrnis
BHYTPEHHEro BOAOMpoOBOAAa ropsdert BoAbl, AOMKHbI OblTb paccyMTaHbl Ha YCMNOBUS MOCTOSIHHOMO
BO34enCcTBMSA Temnepatypbl Boabl 75 °C 1 pacyeTHOro nepmoaa akcnnyartauum He meHee 25 ner.

3.2.3. Knaccndmkauusa HanopHbix Tpyb MOXeT NpomM3BOOMTBLCA Takke no nokasartento "SDR" u no
cepuam "S". OnpegeneHne aTux nokasartenen npuseaeHo B MNMpunoxeHun A.

3.3. Bugpl n cnocobbl coeguHeHnst Tpyo



3.3.1. HanopHble Tpybbl, npegHa3HayeHHble [ANs BHYTPEHHUX BOOOMPOBOAOB, [OOJIKHbI
COeOUVHSITLCS B 3aBUCUMOCTM OT BMAa NOMMMEPHOro MaTepuana:

- Ha cBapke BpacTpyb (NonmMaTuneHoBbIE, NONMNPONUIIEHOBLIE, MONMOYTEHOBLIE U Op.);

- Ha ket BpacTpyd (MONMBUHUNXIOPUAHBLIE, CTEKIONACTUKOBbIE, 6a3anbToNnacTUKOBbIE U Op.);

- MEXaHW4YeckMM MNyTeM C MOMOLLb PasbeMHbIX W HEPasbEMHbIX COEAVHUTENbHbIX OeTanen
(mMeTannononumepHble, "CLUMTOr0" NONMaTUNIEHa u ap.).

3.3.2. Cnocobbl coeguHeHMsT MracTMaccoBbiX TPYD, CoeauMHUTENbHbIX AeTanei M apmatypbl U
MecTa UX pacrnosioXKeHUs1 ycTaHaBNMBaOTCS MPOEKTOM B 3aBUCUMOCTY OT:

- HazHa4eHusa TpybonpoBoaa;

- CBOWCTB MaTepuana;

- BUAa, HOMEHKNaTypbl U pa3aMepoB TPYD, COeaUHUTENBHbLIX AeTanen n apMmaTypsl;

- paboyero gaBneHus u TeMnepaTtypbl TPAHCMOPTUPYEMOW BOAbI;

- BU4a v CBOWCTB TPaHCMNOPTMPYEMOTO BELLECTBa;

- HOPMAaTMBHOTO CPOKa CNnyx0bl TPyOONPOBOAa;

- cnocoba npoknagku TpyoonpoBoa 1 yCNoBUIA BbIMOMTHEHNS CTPOUTENBHO-MOHTaXHbIX paboT;

- TemnepaTypbl OKpyXatoLen cpefpbl;

- MAHNPOBOYHBIX PELLEHNN.

3.3.3. Buag coeavHeHuss cnegyetr nNpuvHMMaTtb M3 YCroBUIA obGecneyvyeHuss repMeTUYHOCTU U
npoYHOCTM TpybonpoBoaa Ha BECb NPOEKTUPYEMEBIN CPOK IKCMyaTaumun, a Takke TEXHONOMMYHOCTM Npu
MOHTa)e U BO3MOXXHOCTU peMOHTa Tpybonposoaa.

3.3.4. PaszbemHble coedvHeHWs NMpefycMmaTpuMBalTCs B MecTax YCTaHOBKM Ha TpybonpoBoae
apmaTtypbl U NpUCOeuHEHUs1 K 00OopyaoBaHWO M ANst BO3MOXHOCTW OEMOHTaxa 3JlEMEHTOB
TpybonpoBoAa B npouecce akcnnyaTaumm. 3TU COeQUHEHUS OOSDKHbI OblTb PacMoONiOXeHbl B MecTax,
OOCTYMHbIX AN OCMOTpa Y PEMOHTA.

3.3.5. CoeagvHeHne Tpy® W©3 pa3HOPOAHbIX HECKMEMBAKLINXCA W  HECBapUBAaKLLMXCS
MOOUMULMPOBAHHBIX M KOMMO3WLMOHHBIX MOMMMEPHbBIX MaTepuanoB OCYLLIECTBNAETCS C MOMOLLbIO
MEXaHNYECKNX COEeOUHEHUN, KOHCTPYKUUSA U TEXHOJOMMS MPUMEHEHUST KOTOPbIX yCTaHaBMMBAKTCS MO
OaHHbIM NX U3rOTOBUTENEN U MOCTaBLUUKOB ANsl KOHKPETHOrO NONMMEPHOro Matepuana.

3.3.6. MeTtannuyeckme getanu coeguHEHU JOIMKHbI ObiTb M3rOTOBMEHbLI U3 KOPPO3MOHHO-CTOMKOIo
MaTepuana.

3.3.7. Cpok cnyx6bl coeanHeHW 4OMKEH COOTBETCTBOBATL CPOKY CryX0bbl TpyO.

3.4. lNMpoknagka Tpyb6onposoaoB

3.4.1. TpaccupoBka TpybONpPOBOAOB BOAOMPOBOAA MPOU3BOOUTCA C  Yy4eTOM  (PU3NYECKMX
(XMMMYecKMx) U MexaHM4eckux CBOMCTB MaTepuana Tpybd u cnocoboB ux coeauHeHus n TpeboBaHui,
ykasaHHbIx B CHulM 2.04.01.

Mpn mMoHTaxe Tpyd Ha CBapke MOXHO MPUMEHATb TPaAMUUOHHBbIE CXEeMbl MPOKNadKu
BOZOMNPOBOAOB - KOMbLIEBBIE U TYNNKOBbIE, MPU COeAUHEHUN TPYD C MOMOLLBI COeQUHUTENbHBIX AeTanen
CUCTEMbl PEKOMEHAYETCS BbIMOMHATL C MPUMEHEHUEM KOJSNIEKTOPHbBIX Y3MOB C pa3MeLLleHMeM B HUX
3aMopHOW M perynupyowen apMaTypbl, Y3roB NPUCOEAVHEHNsST Y4acTKoB TpybonpoBodoB v npubopos
yyeTa KonnyecTBa u pacxofa Bogpl.

3.4.2. TpybonpoBoAbl, Kak MpaBWIo, AOMKHbI MPOKNaAbiBaTbCA CKpbITO (B WwaxTax, wrpobax u
T.0.). OTKpbITas npoknagka TpybONpPOBOAOB paspellaeTcsi B MecTax MogBoAa BOAbl K BOOOpa3bopHOM
apmartype, a Takke B MecTax, rie UCKITHYEHbl X MEXaHNYECKMNE NOBPEXOEHMS.

MpoknaabiBaTh TpyOoNpoBoAbl MO NEPEKPLITUEM NOABASIbHbIX NMOMELLEHUI CNeayeT TOMbKO B TEX
cnyyasix, korga npegycMOTpeHa 3alumTa OT MEXaHUYECKMX NOBPEXAEHWIA.

Mpn ropu3oHTanbHOM MpPOKMNagke Y4acTKM BOOOMPOBOLHLIX JIMHUMIA M3 MNIacTMaccoBbiX TPyo
crnegyeT MpoKNaAbiBaTh Bbllle KaHanM3auWOHHbIX TpybonpoBoaoB. [pn HEBO3MOXHOCTM obecnednTb
Npoknagky Bbllle KaHanu3auuoHHOro TpybonpoBoga, TPaHCMOPTUPYHOLLErOo arpeCcCUBHbIE, TOKCUYHbIE,
naxy4yme XunakocTu, BOOOMPOBOZ, CriefyeT NPOoeKTMpoBaTh 13 TPyD TOMbKO CO CBApPHbLIMW UMW KIeeBbiMM
COeOUHEHNAMN.

3.4.3. Mpn  npoekTMpoBaHMM  TpPybOMPOBOAOB  criedyeT  MOSHOCTbK  UCMONb30BaTb
KOMMEHCUPYIOLLLYIO CNOCOBHOCTb TpybonpoBoaa. ATo JOCTUraeTcs nyTeM BbiOoOpa paumMoHanbHOWM CXeMbI
Npoknagkm 1 npaBWUilbHbIM pa3MeLLEHNEM HEMOABWXKHbIX OMop, Aenswmx TpybonpoBog Ha y4acTku,
TemnepaTypHasi gecbopmaumnsi KOTOpbIX NMPOUCXOAUT HE3aBMCMMO OOWH OT APYroro M BOCMPUHMMAaETCs
KOMMEeHCUpyLWuMmn anemeHTamm Tpybonposoaa.

PasmelleHre onop Npon3BoasAT B CrieayoLLelt nocneoBaTeslbHOCTY:

- Ha cxeme TpybOMpoOBOLOB Hame4yalT MecTa pPacnofioKEHUs HEMOABWXKHbLIX OMOp C Y4eTOM
KOMMeHcaumnm TemnepaTypHbIX U3MEHEHWUI ANVHbI TPYO anemeHTamMu TpybonpoBoaa;

- MPOBEPSOT PaCY4eTOM KOMMEHCHPYHOLLYIO CMOCOBHOCTb Y4aCTKOB;

- HAMe4aloT pacnosioXXeHne CKOMb3SALWNX U HEMOABWXKHbBIX OMNop.

B Tex cnyvasx korga TemnepaTypHble W3MEHeHusi AOnuHbl  TpybonpoBoga npeBbllalT
KOMMEHCUPYIOLL Y0 CMOCOOHOCTb €ro 3reMEHTOB, Ha HEeM HeobXO0OUMO YCTaHOBUTb OOMOMHUTENbHbIN
KOMMeHcaTop, Kak NpaBuro, nocepeauHe Mexay HeNoABWKHBIMU OMOpaMu.



Mpn pacctaHOBKE oOMNOp crnegyeT yduTbiBaTh, YTO MepeMelleHnme Tpybbl B MIOCKOCTH,
neprneHauKynspHON ocu Tpybbl, OrpaHMYNBaAETCA PACCTOSSHUEM OT MOBEPXHOCTU O CTEHbI.

3.4.4. 3anopHaa u Bopopa3bopHas apmaTypa [OOJPKHA MMETb HEMOABWMXKHOE KpenreHue K
CTPOMUTEIbHBIM KOHCTPYKLUMSIM AS18 TOro, YTOObl YyCUIMs, BO3HMKAKOLME NPY NONb30BaHNM apMaTypon, He
nepegaBanvcb Ha TpyObl.

3anopHylo apmatypy gMaMeTpoM 40 32 MM C KOpPMyCOM M3 MOSIMMEPHbIX MaTepuanoB AOMYyCKaeTcs
yCcTaHaBnmBaTb 6e3 KpenneHus K CTPOUTENbHbIM KOHCTPYKLUSIM.

3.4.5. PaccTosiHve npuv napannensHou Npoknagake n Mexay nepecekarowmmmuca Tpybonposogamu,
BbIMOMIHEHHBIMU M3 MOMMMEpPHbLIX MaTepuanos, W TpybonpoBoAamu, BbINOMHEHHbIMU W3  OPYruX
MaTepuanos, B TOM YuCrie CTarnbHbIMW, pernaMeHTMpyeTcs HOpMaTUBHBIMU AOKYMEHTaMN.

3.4.6. CkpblTasgs npoknagka B 6oposgax u wrpobax p[JomkHa obecneynmBaTtb BO3MOXHOCTb
KOoMMeHcauun paecdopMauumii nnacTMaccoBblX TpybonpoBoaoB 6e3 MeXaHUYeCKUX MOBPEeXAEHUA UX
3IEMEHTOB.

3.4.7. MNpu cbopke cnaHLeBbIX COeaUHEHN TPYOONPOBOAOB 3anpeLlaeTcs ycTpaHeHne nepekoca
driaHueB NyTemM HEPaBHOMEPHOrO HaTArMBaHMsS OOMTOB M yCTpPaHEHME 3a30pOB Mexay diaHuamu npu
MOMOLLIM KITMHOBBIX NPOKITaZAoK U Lwano.

3.4.8. Tlpyn ckpbITOA npoknagke TpyOONpPOBOAOB W3 MOJIMMEPHBIX MaTepuarioB BHYTPEHHSS
NMOBEPXHOCTb BOPO3A NN KaHaNOB He JOIMKHA UMETb TBEPAbIX OCTPbIX BbICTYMOB.

3.4.9. MNpun cbopke pe3bboBbIX COEANHEHUIN OOMKHA ObITb COBNIOAEHA COOCHOCTb METaNNMNYeCcKnX
W nnactMmaccoBbixX TPy n aetanei. [NoBepxHOCTb pe3bbbl AeTanu AomkHa 6bITb POBHOM, YncTon 1 6e3
3ayceHLeB.

3.5. 'mapasnuyecknin pacyeT TpybonpoBOAOB

3.5.1. BenuumHa Hanopa H__, Heobxoaumast ons nogaym sodbl noTpebuTento, onpeaenseTcs no
dopmyne

T !

HTp zzitl +ZhM.C +hreOM +hCB’ (1)

roe it - yoenbHble noTepu Hamopa npu Temnepartype Bofbl t, °C (MoTepu Hamopa Ha eguHuLy
AnuHel Tpybonposoaa), M/m;

| - anuHa yyactka Tpybonposoaa, Mm;

hM'c - MOTEPU Harnopa B CTbIKOBbIX COEAUHEHUSIX N B MECTHbLIX CONMPOTUBINEHUSIX, M;

h

FeOM-
TpybonpoBoaa), M;
hCB— cBOOOAHbIN HaMop Ha u3nuee M3 Tpybonpoeoaa, M (4N CaHMTAPHO-TEXHUYECKMX NPUGOPOB

reomeTpuyeckasi BbiCOTa (OTMETKa CaMON BbICOKOW TOYKM PaCYETHOro  y4yacTka

npuHUMaeTca no npunoxexHuo 2 CHull 2.04.01).
Mpumeyanve. JonyckaeTcs Zh“ npuHUMaTh pasHoit 20 - 30% Zitl \

3.5.2. loTepn Hamopa Ha eguHUUy ANMHbI TpybonpoBoda it 0e3 yyeTa rMapaBANYECKOrO
COMPOTUBIMEHNS CTLIKOBbLIX COEAVHEHUI cneayeT onpeaensTs No opmyne

V2

it—2—,
od

)

roe A - KOadULIMEHT rMAPaBNNYECKOro CONPOTMBNEHMS Mo AnNvHe Tpy6onposoaa;
V - cpeHssi CKOPOCTb ABMXKEHUS BOAbI, M/C;

g - ycKopeHue cBoboaHOro nageHusi, M/c2;

d - pacuyeTHbIV (BHYTPEHHMWI) AnameTp Tpybonposoaa, M.

KoadhcbrumeHT ruapasnuyeckoro conpotusnenns A cneayet onpeaensaTts no gopmyne

05 9+ 1,312(2-b)Ig(3,7d/K,)
2 IgRe, -1

= , (3
Va 1g(3,7d/K.) R

roe b - yncno nogobus pPEeXnMoB Te4YeHNaA BOObl;



RedJ - yncno PenHonbaca gakTnyeckoe;

K, - k03th(PMLIMEHT SKBMBANEHTHOM LLIEPOXOBATOCTY, M, MPUBOANTCS B OTAEMNbHbIX CBOAAX MpaBur,

HO He meHee 0,00001 m.
Yuncno nogobus pexumoB TeueHus Boabl b onpegenstot no opmyrne

_14 IgRe,

b ,
lgRe,,

(4)

(npn b > 2 cnegyeT npuHumatb b = 2). ®akTuyeckoe ymcno PenHonbaca Recb onpepensaeTca no
dopmyne

Re¢ :\/7d, (5)

roe V - KoadhdULMEHT KUHEMATUYECKOWN BA3KOCTW BOAbI, M2/C.
Uucno PerHonbaca, COOTBETCTBYWOLLEE Hayany KeagpaTuyHOW obnactn ruapaBimMyeckux
COMpOTUBNEHWI NpU TYpOYNEHTHOM ABMXEHUM BOAbI, onpeaensietcs no dopmyne

Re, = 500d . (6)
K

3

3.5.3. Ina opneHTUPOBOYHbIX pacyeToB MO BblWENPUBEAEHHbIM hOPMYySiaM MOXHO UCMOSb30BaTh
HOMOrpammbl, NpuBeaeHHbIe B [punoxeHun B.

Homorpammebl Ha puc. B.1 n B.2 npegHasHadeHbl Ansa onpefeneHus yaernbHbIX NOTepb Hanopa Ha
TpeHue npu TpaHcnopTUpoBaHuKM BoAdbl ¢ Temnepatypon 10 °C.

Mo Homorpammam Ha puc. B.3 n B.4 onpegensieTcs nonpaBoYHbIn KO3 PUUNEHT K K BENU4YMHE

1000i,, , ecr1 Temnepartypa Bogbl oTAM4Ha ot 10 °C.

3.6. Onopbl 1 KpenneHus

3.6.1. B mecTax npoxoda 4Yepes CTpOUTENbHbIE KOHCTPYKUUW TPYDBbl M3 MONMMEPHbLIX MaTepuanos
HeobxooMMO MNpoknadbiBaTb B runb3ax. [OnuHa runb3bl AOMKHA NPeBbIWAaTh TOMLWMHY CTPOUTENbHOM
KOHCTPYKUMM Ha TOMWMHY CTPOMTENbHLIX OTAENOYHbIX MaTepuanoB, a Hag MNOBEPXHOCTbIO nona
BO3BbILLATbCA Ha 20 MM. PacnonoxeHune CTbikoB TPpyb B rnnb3ax He JonyckaeTcs.

3.6.2. Ons TpybonpoBOoOooB M3 MONMMEPHbLIX MaTepuarioB MPUMEHSOTCS MOABWXHbIE OMOPbI,
Jonyckawlime nepemelleHme Tpyd B 0OCEBOM HamnpasIieHWW, U HEMOABWKHbIE OMOpbI, HE AonycKakLme
Takux nepemMeLLeHun.

3.6.3. HenogpwxHble onopbl Ha Tpybax cnegyeT BbIMOMHATL C MOMOLLbIO MPUBAPEHHbLIX WUIK
NpUKNeeHHbIX (B 3aBUCMMOCTM OT MaTtepwuana Tpyb) K Teny Tpybbl ynopHbIX Konel, MydT - ona Tpyd
OnameTtpom o 160 MM Unn cermMeHToB - Ang Tpy6 anameTtpom 6onblue 160 Mm.

[Mpumepbl paccTaHOBKM ONOpP NPUBEAEHbI HA PUCYHKe 1.
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PucyHok 1. lNMpumepbl pacCcTaHOBKM HEMOABUXKHBLIX OMOP

HenogswkHoe kpenneHne TpybonpoBoaa Ha onope nyTem cxaTtus TpyObl He JonyckaeTcs.

B kauyecTBe nogBWKHbIX OMOp criegyeT NPUMEHATb NOABECHbIE OMOPbl UM XOMYThbI, BbINOMHEHHbIE
13 MeTanna unu NonnMMepHoOro maTepuana, BHyTPEHHUA ANaMeTp KOTOPbIX AOIMKeH ObiTb Ha 1 - 3 MM (C
y4eTOM MpOKMagku W TEMnoBOro pacwuvpeHns) 6omblie HapykHOro guametpa MOHTUPYEMOro
Tpybonposoaa.

Mexay TpybonpoBoAOM U MeTannMyecknm XOMYTOM crefyeT nomellaTb MPOKMagKy M3 MSrkoro
mMaTepuana. LnprnHa npoknagky 4omkHa npesbilaTh LUMPUHY XOMYTa HE MeHee YeM Ha 2 MM.

3.6.4. PaccTtaHOBKy HenoaBwXHbIX OMoOp creayeT NpUHUMaTb Takown, 4YTobbl TemnepaTypHble
NU3MEeHeHNs1 ANnHbl y4acTKOB TPYOONpoBOAOB He NpeBbILIany NX KOMNEHCUPYIOLLLYI0 CNOCOBHOCTb.

3.6.5. [pn HEBO3MOXHOCTU YCTAHOBKWU KPEMnneHnin Ha pacYeTHOM PacCTOSHUN NO KOHCTPYKTUBHBIM
coobpaxeHusam TpybonpoBoadbl 4OMYCKaeTCs NPOKNaAabiBaTb HA CNIOLHOM OCHOBaHUN.

3.6.6. [nunHa He3aKpenmeHHbIX TOpPU3OHTasNbHbIX TPyOOMPOBOLOB B MeECTax MOBOPOTOB MU
npucoeguHeHns ux K npubopam, obopyaoBaHuio, hnaHueBbiM COeAMHEHNAM He JOImkHa npesbiwatb 0,5
M (PUCYHOK 2).

PucyHok 2. lNMpoknagka TpybonpoBoaoB B LLaxTax.

3.6.7. 3agenky wWTpPob, KOPOGOB, OTBEPCTUA B MEXOYITaKHbIX NEPEKPLITUSAX U CTeHax credyeT
BbIMNOMHATL MOCINe OKOHYaHUsi BceX paboT No MOHTaXy U UCMbITaHWUo TPY6ONpPOBOaOB.

3.7. KomneHcauus TeMnepaTtypHOro yanmHeHus Tpy6onposoaos

3.7.1. Tpu nNpOEKTUPOBaHUM U MOHTaxe TpPybOMpoBOAOB U3 MONMMEPHBLIX MaTepuanos
HeobXoaAMMO  YYMTbIBaTb  3HaYMTESIbHble TemnepaTypHble U3MEHeHUs OfIMHbl UM MpUHUMaTb
COOTBETCTBYHOLLME MEPbI MO MX KOMMEHCaLWN.

3.7.2. BenuunHy TemnepaTypHOro nsmMeHeHus anuHbl Tpybonposoga Al onpeaensitot no dopmyne
Al =aATL, (7)

roe O - kodhPULMEHT TEMMOBOrO NMHENHOIO paclUMpPeHust Matepuana Tpy6sl, °C™;

AT - pasHoCTb Mexay MakcMMarbHOW Y MUHUManbHON TeMnepaTtypamu Tpy6onposoaa;
L - anuHa Tpybonposoaa, M.

3.7.3. MpoponbHble yeunust N, BosHuKaloLwme B TpyGonpoBoae npu U3MEHEHU TeMnepaTypsbl, 6e3
yyeTa KoMMeHcaummn TeMnepaTtypHbIX gedpopmauuii onpegensoT no dopmyne

N, = aATE,F , (8)

roe E, - mogyne ynpyroctu matepmana tpy6bi, MMa;

F - nnowaab nonepeyHoro cevyeHnsi CTeHkn Tpydbl, M2,

TemnepaTypHble HanpsbkeHWst HeoOXOAMMO y4uTbiBaTb B JHOOOM  3aKpenfeHHOM  y4vacTke
TpybonpoBoaa npu nobon annHe yvacTka.

3.7.4. OCHOBHbIMX KOMMNEHCUPYIOLIMMUK 3rieMeHTamu TpybonpoBoga SBNAOTCA  OTBOAbI,
netneobpasHble, M-o6pasHbie, cMnbOHHbIE U ApYyrie Buabl KOMMNEHCATOPOB.

3.7.5. KomneHcupytowasa cnocobHocTb 0TBOAA noA yrrom 90° onpegensietcs no oopmyne

_ o] (l,+ r)®+0,007r>

Al
* 3E,D [, +r

. (9)

roe AIL1 - MakcumarnbHO OOnycTUMoe MpoAosSibHoe nepemelleHne TpybonpoBoda OT OeWCTBUSA
TeMneparypsbl, KOTOPOE MOXET BblTb KOMMNEHCUPOBAHO OTBOAOM, M;



|, - AnvHa npuneratowero k oTBoAY NMpsiMoro yyacTka Tpy6onpoBoaa A0 NOABWKHOM OMOpbI, M;
r - paguyc nsrmba oTeoaa, M;

D - HapyXHbIii AnameTp Tpy6, M;

[0] - pacueTHas npouHocTb, MMa;

E, - mopynb ynpyroctu, MMa.

CxeMbl THYTOro 0TBO/1a U KOMMNeHcaTopa nokasaHbl Ha pUcyHke 3.
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a - otBof; 6 - KOMNeHcaTop
PucyHok 3. CxeMbl rHYTOro 0TBOAa U KOMNeHcaTopa

3.7.6. KomneHcupytowasa cnocobHocTb [1-06pasHoro komneHcatopa onpegensercs no opmyne

Al :&(g,m3 +14,9r%a+7,8a° +1,3a%) , (10)
0,25E,hD

roe Al - makcumanbHO OonycTMMOe NpoforibHoe nepemelleHne Tpy6onposoaa OT OeNCTBuMS
TemnepaTypbl, KOTOPOE MOXET ObITb BOCMIPMHATO KOMMEHCATOPOM, M;

h - BbINeT komneHcatopa, M;

r - pagmyc n3rnba oTBOAOB KOMMeEHcaTopa, M;

a - ANMHa NPSAMOro yyacTka KomneHcartopa, M;

D - HapyxHbI gnameTp Tpybbl, M;

[0] - monyckaemoe HanpsikeHre U3 yCrnoBuii AnuTenbHOM NpodHocTy, MMa.

3.7.7. MakcumaribHO 4ONYCTUMOE PacCTOAHME OT OCU KOMMEHcaTopa 4O OCUM HEeNOLBMXHOW Onopbl

TpyGonpoeoaa L, cm, 4OMKHO BbIMMCNATLCA MO hopmyne

KOM !

Al
LKOM =——-.(12)
200\T

3.7.8. PacctosiHue | ot ocu Tpybbl OTBOO@ A0 OCU YCTAHOBKM CKONb3siLEn onopbl (PUCYHOK 4)
cnenyeT NpUMHUMaTh pPaBHbIM

| =K<AID, (12)

roe K - KOS(*)d)I/ILI,I/IeHT, OI'Ipe,El,eJ'IﬂeMbIVI MNPOYHOCTHbIMK U Yynpyrummn CcBOWCTBaMM noJsiIMMepHoro

MaTepuana Tpy6 no popmyne
/3
K= _EO , (13)
g

O - pacyeTHas NpOYHOCTb MaTepuana Tpyobl, Mla.
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a - Ha oTBoZe; 6 - Ha TPOVMHNKOBOM OTBETBIIEHUM
PucyHok 4. CxeMbl pacrnonoxXeHusi onop

3.7.9. B HeobxoamMbIX cryvasx KOMMEHCUMpYKLWas CrnocoOHOCTb TpyOOnpoBOAOB MOXET ObiTb
noBbILLEHA 3a CYET BBEAEHUSA AOMNOMHUTENbHbIX MOBOPOTOB, CMYCKOB U MOABHLEMOB.

3.7.10. KomneHcaums TeENMOBOro NMIMHENHOIO YANUHEHNSI TPYD M3 NONMMEPHBLIX MaTeprarnoB MOXeT
obecneynBaTbCs NMPOAOSNBHBIM U3rMOOM MpU yKragke uUx B BuAe "3Meriku” Ha onope, LUMpUHA KOTOPOW
[OmKHa JonyckaTb BO3MOXHOCTb M3rnba TpybonpoBoaa npu nepenage temnepartyp.

3.7.11. lNMpn HeoBXOANMMOCTM yBENUYEHUSI KOMMEHcupytowen cnocobHoctu -, Z- n lN-06pasHbix
3MEMEHTOB TPYOOMNPOBOAOB MPUMEHSOT MeTon "pacTsbkkn” (NpefBapuTeNlbHOE HanpsikeHue) npu
MOHTaxe Tpybonposoaa.

3.8. Tennosas nsonaumsa TpybonpoBoaoB

3.8.1. TpybonpoBoabl ansa ropsiien Boabl (KpOMe MOABOAOK K BOAOPAa3bopHbIM npubopam) um3
NOMMMEPHbIX TPYD JOIMKHBI UMETh TEMMOBYI N30NALNIO.

3.8.2. TennoByw un3onsuMio TpybonpoBOOOB OMNpeaensawT pacyeTtoM cornacHo CHwull 2.04.14.
KoahdmumeHT TennonpoBogHOCTN MaTepuana gomkeH 6biTb He 6onee 0,05 B1/(m x °C), HO npu aTOM
TOMLMHA TENMOBOW U30NsUMN A0MmKHa bbITb He MeHee 10 Mm.

4. MPOEKTUPOBAHWE BHYTPEHHEW KAHANU3ALIMW 1 BOOOCTOKOB

4.1. O6wme TpeboBaHus

4.1.1. CncTembl BHYTPEHHEWN KaHanu3auumn 3gaHni cnegyeTt npoekTUpoBaTh M3 KaHaNU3aunoHHbIX
TpyO, paccunTaHHbIX Ha TPAHCMOPTUPOBAHUE CTOYHBIX BOA C MOCTOSIHHOW TemnepaTypon He Huxke 75 °C
N KpaTKOBPEMEHHO He MeHee 1 MUH ¢ TemnepaTtypoi He meHee 90 °C.

4.1.2. TpoekTupoBaHME CUCTEMbI KaHanu3auum u3 Tpyd U COeguHUTENbHbIX AeTanen u3s
pasnMyHbIX NOMMMEPHbBIX MaTepmnanosB He JOMNycKaeTcs.

4.1.3. Cuctembl BHYTPEHHMX BOAOCTOKOB AN1S1 30aHUIA BbICOTOM A0 10 M gOnycKaeTcs BbIMOMHATb
13 6e3HanopHbIx Tpyo, Npy Gonbluen BbICOTE 30aHNSA cregyeT NPUMEHATb HanopHbIe TPpyobl.

4.1.4. TpyGbl U3 NONMMEPHbIX MaTepuanoB OOMKHbI ObiTb NPOMOXEHb!, KaK NPaBWo, CKPLITO - B
waxTax, kopobax, 6oposgax u T.n.

B mecTax BO3MOXHOIMO MexaHW4YecKoro noBpexaeHus Tpyd crnenyeT NPUMEHSATb TOMbKO CKPbITYIO
NPOKNaakKy.

[onyckaeTcsa oTkpbITasi NpoKnaaka kaHanm3aunoHHbIX 1 BOLOCTOYHbIX TPYyOONpoBOAOB B NoABanax
30aHuN, He O00OpPYAOBaHHLIX MOA MNPOW3BOACTBEHHbIE, CKMAACKMEe UnU ChyxXebHble NoMeLleHus, Ha
yepAakax v B caHysnax 3gaHun.

4.1.5. K mMectam npouynctkm TpyboONpoBOOAOB W3 MOMMMEPHbLIX MarepuarnoB [JOIDKEH ObITb
obecneyeH nerkvi JOCTyn NOCPeaCTBOM YCTaHOBKU ABEPOK, CbEMHbIX LLMTOB, PELLUETOK U T.1.

4.2. Pasmepsbl Tpyb

OdvnameTpbl kKaHanM3auNOHHbIX TPYD 1 coeanHUTENbHbIX AeTanen A0MKHbl BbiTb YHUOULMPOBaHbI
no HapyxHomy auameTpy: 32, 40, 50, 75, 90, 110 n 160 mm. TonwmnHa CTeHOK Tpyd 1 COeaANHUTENbHbIX
feTanen 3aBUCUT OT BUAA NOMMMEPHOro Marepuarna u ykasblBaeTCsd B COOTBETCTBYHOLLMX HOPMATUBHbIX
[OKyMeHTax.

4.3. Bugbl n cnocobbl coeguHeHnst Tpyo

4.3.1. TpybonpoBoabl And cUCTeM BHYTPEHHEW KaHanusauum COEAUHSIIOTCS C  MNOMOLLbIO
pacTpyOHbIX COeAMHEHUIN C UCMONb30BaHMEM YMMNOTHUTENbHBIX Korew, a Ansa Tpy6 MNBX - Takke Ha kneto.

4.3.2. dnaHueBble COeQUHEHUS MCMONb3YHTCA B MecTax nepexofda TpybonpoBoAa Ha 4YyryHHble
UNK cTanbHble TPYObl UNu Anst NoAKMYeHns kK 060pyaoBaHuIo.



4.3.3. CoeavHeHne OTBOASALLMX TPYOONPOBOAOB CO CTOSIKAMW HAAIEXUT NPON3BOANTL Ha pacTpybe
C YNMNOTHUTENbHBIM KonbLOM. [pyn coeanHeHnn rmagkux Tpyo mexay cobor gonyckaeTcsl MpUMeEHeHue
OBYXpacTpyOHbIX MydT, Npy 3TOM My Tl HEOBXOANMO 3aKpennATb Ha onopax.

4.3.4. [magkve KOHLbI YyryHHbIX AeTanen (BbIMyCKn TpanoB, BOAOCTOYHbIE BOPOHKM U T.M.) cnegyeT
coeauHsTb ¢ Tpybamm M3 MONMMEPHBIX MaTepuarnoB COoedVHUTENbHbIMUM pacTpybHbIMM naTpybkamun ¢
YAAOTHUTENbHBLIMU KOSbLI@MU UITN MaHXeTamu.

4.3.5. CoeavHeHne rnagkmx KOHLOB KaHamnu3auuoHHbIX Tpy® M3 MONUMEpPHbIX MaTepuanoB C
pacTpybOM 4yryHHOM KaHanu3auuoHHOW TpyObl TOro e AvameTpa crneayet Npous3BOAUTb C
npUMeHeHNEeM crneLmanbHbIX YNNOTHUTENbHbIX KOMNewl Uv MaHxeT.

4.4. MNMpoknagka TpybonpoBoaoB

4.4.1. MNpu npoknagke KaHanNM3aUMOHHbIX CTOAKOB B KOMMYHMKaLMOHHbIX LUaxTax, LWTpobax,
KaHanax u kopobax orpaxpgarwoLime KOHCTpyKuun, obecneumBarolive AOCTyn B LUAXTy, KOpob6 u T.n.,
JOMKHbI BbITh BbINONHEHbI B cooTBeTCcTBUKM co CHMIM 2.04.01.

4.4.2. Mecta npoxoga CTOSIKOB 4Yepe3 MnepekpbiTUsi OOMyckaeTcsl 3adenbiBaTb LEMEHTHbIM
pacTBOPOM Ha BCHO TOJLLMHY NEPEKPbLITUS.

Mpun npoknagke Tpyd B MepekpbITMM KX criegyeT obepTbiBaTb MMAPOU3ONSALUNOHHBIM MaTepuanom
©0e3 3a3opa.

4.4.3. TpybonpoBogbl He [OSKHbI MPUMbIKATb BMIOTHYKD K MOBEPXHOCTU CTPOMUTENbBHbIX
KOHCTpYyKUMI. PaccTosiHne B cBeTy mexay Tpybamu u CTpOUTENbHLIMU KOHCTPYKLMUSAMU OOMMKHO ObITh He
MeHee 20 MM.

4.4.4. KomneHcauusa TemnepaTtypHoOro yanmHeHus TpybonpoBogoB Npu UCMOMNb30BaHUM CBaPHbIX U
KNneeBblIX COeAWHEHWA [OofbkHa obecnevmBaTbCAd C  MOMOLBIO  pacTpyOHbIX  COeaAMHEHUN C
YNAOTHUTENbHBIMU  KOMbL @MW, BCTaBMSiEMbIMU B OObIYHBIN MW KOMMEHCAUMOHHbIA  (YANUHEHHbIN)
pacTpy0.

4.4.5. CnepnyeT npefycMaTpuBaTb >XECTKOE W MPOYHOE KPEMfeHWe CaHUTapHbIX MpUOOpPOB K
CTpPOUTENbHBIM KOHCTPYKUMAM 6e3 nepegayun ycunui Ha Tpybonposoapl.

4.5. T'mppaBnunyeckuin pacyeTt Tpybonposoaos

45.1. [JnameTp KaHanM3auWOHHOrO CTOSIKa PacCYUTbLIBAETCA Ha MPOMYCK pacyYeTHOro pacxona
BOAbl M3 YCMOBUSI YCTOMYMMBOCTU MPOTUB CPpbiBa TMAPaABINYECKUX 3aTBOPOB CaHUTaPHO-TEXHUYECKMX
npnbopoB, MPUCOEAMHEHHbLIX K 3TOMY CTOSAKY. [lpy 3TOM BenuuuHa paspexeHus, BO3HMKAaKLEero B
CTOsIKe, He A0MMKHa npeBbillaTe MUHMMAanbHON BbICOThl MTMAPaBNNYeCcKUX 3aTBOPOB.

Bce oTBOAHblE KaHanu3auuoOHHbIe TPYOOMNPOBOAbLI, Kak MpaBwuro, criefyetT paccuuTbiBaTb Tak,
4yTOObI NPU pac4YeTHOM pacxofe CTOKOB OHU paboTanu B 6e3HanopHOM pexume.

BooocTouHble CTOSKM U COEQUHEHUST AOMKHbI OblTb repMEeTUYHbBIMY MPU AaBfeHUn BOAbl, PABHOM
BbICOTE CTOSIKA, Y MPOYHLIMY NPU 3aCOPEHNN U NEPENOTNTHEHNN.

45.2. [onyctumasi BenMYMHA pas3peXxeHus B  BEHTUIIMPYEMbIX W HEBEHTUITMPYEMBbIX

KaHalmM3aunoHHbIX CTOAKax He [[OOJNKHa nMpeBbIllaTh O,gha, roe h3 - BblICOTA HauMMeHbluero wus

rMapaBNYECcKNX 3aTBOPOB CaHUTAPHO-TEXHUYECKUX NMPUOOPOB, MPUCOEOMHEHHbBIX K KaHanM3auuoHHOMY
CTOSIKY.

4.5.3. Benu4yvHy paspexeHuss B BEHTUNMPYEMOM KaHanM3auuoOHHOM CTOSIKe crieqyeT onpenensitb
no dpopmyne

1,677

O

(1+cosa,)D?
Ap= o (14)
D 90D,

CcT

d L

OTB CcT

roe AP - BenuuMHa paspexeHus B CTosike, MM BOA. CT.;

0 - pacHeTHbIN pacxo CTOKoB, M3/c;

Q,- yron npMcoeamHeHns No3aTaxHoro 0TeoAa K CTosKyY, rpaf,.;
D, - amameTp cTosika (BHYTPEHHWIA), M;

d_ - AavameTp noataxHoro oteoAa, M;

L., - pabouas BbicoTa cTosika, M.

Mpumevanne. Mpn 90D, > L cnengyet npuhnmats 90D, = L

cT *



45.4. BenuuvHy paspexeHuss B HEeBEHTUIMPYEMOM KaHanuM3auuoHHOM CTOsKe cnefgyet
onpeaenaTb No opmyne

Ap =0,31V*?, (15)

cm !

roe V,, - CKOpPOCTb BOOBO3AYLLUHON CMECH, M/C, KOTOPYIO ONpeaensitoT no dopmyne

=R7% g
w

cM

roe Q, - pacxon Bo3ayxa, KEKTUPyeMoro (yBriekaeMoro) B CTOSIK ABWKYLUMMUCS B HEM CBEpPXY

BHM3 cTOkamu, M3/c, onpegenseTcsa no dopmyne

0,12
13,8q2*°D" (dDj
. (17)

= oD V"
( Lmj (1+cosa,)™"

- Nnowaab ceyeHust cTosika, M2.
MpumeyaHue. CMm. npumeyaHue k 4.5.3.

4.5.5. YKnoH camoTe4Horo Tpybonposoaa iS cnefyet onpenenstb No opmyrne

. AVE
I, = , (18)
294R,

roe /15 - KO3 PULMEHT rMapPaBIMYECKOrO CONPOTUBNEHNSA TpyOonpoBoaa (kaHana);

V - CpeaHaAs CKOPOCTb TEYEHUS KUOKOCTU, M/C;
g - yckopeHue cBo6oaHOro nageHusi, M/c2;

R, - rmopaBnnyeckuii paguyc notoka, m;
b,- 6espasmepHbiii nokasaTenb CTeneHu, XapakTEPU3YIOWMi PEXUM TYpPGYNEHTHOrO TeuYeHUs

XWUOKOCTU - MepexoqHbIn (bS < 2) unu KBagpaTuUYHbIN (bS =2).

Mpu b, > 2 cneayet npunnmats b = 2.

A :0,2[ K, j )
4R

roe a - SMNUPUYECKUn nokasaTesib CTENeHW, 3aBUCALLNIN OT K3

a=0,3124K (20

bs = 3—%_ (21)
IgRe,

Yucno PenHonbaca ReKB onpeaenstT no gopmyrne

Re

KB

— S00ER, )
K

3



Yuncno PenHonbaca Re(b onpefensiT no dopmyne

R%:

V 4R, (23)
14

roe V - KoadppMUMEHT KUHEMATUYECKOM BSA3KOCTU XNOKOCTU, M2/c. [Inst GbITOBbIX CTOKOB crieayeT
npuammats V = 1,49107° m2/c.

MpumeyaHne. CpeaHsii  CKOPOCTb  TeYeHUst xuakocTu V., Npu  HEMonmHoM  HamosHeHUM
TpybonpoBoaa (kaHana) paBHa:

L

v, =V, (&j " e
R,

roe VrI - CpeaHAA CKOPOCTb TEYEHUA XKNOKOCTU NPU NMNOJSTHOM HaAMOJTHEHNN pr6onposop,a, m/c;

RSH , RSn - rmgpaBnuyeckue paguycbl Npy HEMNOMTHOM M NOSIHOM HaMOMHeHUM Tpybonposoaa, M.
4.5.6. Pacxopn xunakoct g, paBeH:
g, =V,w, (25)

roe @ - KUBOE CeYeHUe MOTOKa KMUAKOCTU MpU JaHHOM HarosHeHUn TpyGonpoBoaa, M2, KOTOPoe
. — 2

pasHo: w=K_d°.
Bnauenns h/d, R, R, /R, , K, npeacraenexsl B Tabnuue 2.

Tabnuua 2
HanonHeHne 3HauveHune OTHOLlEHNEe K
TpybonpoBoaa rmopaBnn4ecKoro rmapaBnnyecKmnx omera
h/d paguyca R paguycoB R /R
S S SH sn
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. OuameTtp BesHanopHoro TpybonpoBoda B 3aBUCMMOCTW OT €ro HamnosfiHeHWs WM pacxopa
CTOYHOW XMAKOCTWN O0ONyCKaeTCst onpenenste Nno Homorpamme Mpunoxerus I

4.6. Onopsbl 1 kpenneHns

4.6.1. Kpenutb TpybonpoBoabl kaHanu3aumm U BHYTPEHHMX BOOOCTOKOB HEOOXOAMMO B MeCTaXx,
yKa3aHHbIX B NpoekTe, cobntogas criegyoume TpeboBaHms:

- KpEenneHust OOIDKHbl HamnpaBnsATb YCUNWS, BO3HWKaKWOLWME MNpu YANMHeHuM TpybonpoBoga, B
CTOPOHY COEeAMHEHWI, UCMOMb3yEMbIX B Ka4eCTBE KOMMNEHCATOPOB;

- KpENneHus cnegyeT ycTaHaBnMBaTh y pacTpyboB TpybonNpoBOAOB;

- KpEenneHns AOIMKHbI 06ecneynTb YKIOH U COOCHOCTb AeTanen TpybonpoBoaos;

- YCTaHOBIIEHHble Ha T[MNagKkoM KOHLEe TpyObl KpenneHust [OIKHbl JOonyckaTb pacyeTHble
TemnepaTypHble yanMHeHus TpybonpoBoaa;



- paccTosiHMe Mexay KpenneHuamu gnst TpybonpoogoB gvametpoMm o 50 m go 110 mm ¢
COEAVMHEHMAMM Ha KOmnbLaxX [OOJDKHO MNPUHMMATbCS B 3aBUCMMOCTM OT MaTepuana Tpybbl no
COOTBETCTBYIOLLIEMY CBOAY MPaBWuII;

- MNpVU YCTaAHOBKE KpEMfeHW Ha COeAMHUTENbHbIX AeTansax HeobxoguMmo npedycMaTpuBaTth
paccTosiHME A1 KOMMEHcauumn TemnepaTypHoro yanmHeHns. MNpu HeBO3MOXHOCTU YCTaHOBKM KpensieHni
Ha COeOVMHUTENbHOW JdeTanM CcocedHMe AeTany  3akpennsalT XOMyTaMM Ha  pPacCTOSHUSX,
obecneunBaloLNX yaANUHEHNE COeANHUTENBbHON AeTanu.

4.6.2. BepTukanbHble yyacTkm TpybonpoBoaa AOMKHbI UMETb KpenrieHus, ycTaHaBnMBaemble: nog
pacTpyboMm; Ha naTpybkax, MCNONb3yeMblX AN NPUCOEANHEHMUS K CETU YHUTA30B 1 TpanoB. Ha 0TBOAHbIX
Tpybax oT rmapo3aTBOpPOB KPENfeHUs He yCTaHaBNMBaloT.

4.6.3. lNepen npoknagkon TpybonpoBoaOB 1 pacCTaHOBKOM KpenneHu criefyet NpoYHO 3akpenuTb
K CTpOUTENbHbIM KOHCTPYKLUUSM CaHUTapHble Npubopbl, BOAOCTOYHbIE BOPOHKU W Apyrne NpUeMHUKn
CTOYHbIX BoA. MeTannuyeckmne CoeauHUTENbHbIE AeTany OOIMKHbI MUMETb CaMOCTOSITENbHbIE KPEMNeHUs,
npenoTBpaLlarLLme nepegady Harpy3ok Ha Tpyobl.

4.6.4. lNMpun cbopke naHueBbIX coeaMHEeHUn TpyboNpoBOAOB 3anpeLlaeTcs YyCTpaHeHMe nepekoca
doriaHueB NyTemM HEPaBHOMEPHOIO HaTArMBaHMS OONMTOB M yCTpPaHEHME 3a30pOB Mexay driaHuamu npu
MOMOLLIM KITMHOBbIX NPOKITaZAoK U Lwano.

4.6.5. Tpu cCKpbITOA nNpoKnagke TpybOMpoOBOAOB W3 MONIMMEPHbLIX MaTepuanoB BHYTPEHHSs
NoBEePXHOCTb BOPO3 NNKN KaHaNOB He OMKHA UMETb TBePAbIX OCTPbIX BbICTYMOB.

4.6.6. NMpn cbopke pe3bboBbIX COEANHEHUI AOMKHA ObITb cOBMOAEHA COOCHOCTb METaNNMNYeCcKnX
MU nnactMaccoBbixX aeTtanen. [loBepxHOCTb pe3bbbl AeTtanu [ofmkHa OblTb POBHOM, 4McTonM KM 6es
3ayceHLeB.

5. MPOEKTNPOBAHWME HAPY>XHOIO BOOOMNPOBOJA

5.1. O6wue TpeboBaHus

5.1.1. Bbibop HamopHbix Tpyd M3 NONMUMEPHbLIX MaTepuanoB AN HapPYXHbIX CUCTEM
BOAOCHabXeHMS MPOU3BOAUTCH C YH4ETOM KITMMATUYECKMX YCITOBUIN N TEXHUKO-3KOHOMUYECKUX OLIEHOK.

5.1.2. Tpybbl nogbupatoT pacdeTom, Mpu 3TOM AMS HApYyXHOro BOAOMPOBOAA, Kak MpaBwuio,
cnepyet npuHumath Tpybel Tuna "C" (PN-6) v BbiLe.

5.2. Knaccudpukaumsa Tpyo

5.2.1. TpeboBaHusi K reOMeTpUYECKUM pasmepam Tpyd 1 Ux napameTpam ykasaHbl B pasgene 3.2.

5.2.2. AnuHy oTpe3koB Tpyb unm 6yxTbl yka3bIBalOT B JOKYMEHTALUN N3rOTOBUTENS.

5.3. CoeanHeHune Tpy6

5.3.1. [insa coegmHeHns Tpyb U3 NONMMeEpHbIX MaTepuanoB OOMKHbI UCMNONb30BaTbCH, Kak NpaBuIio,
coefiHUTErNbHbIE AeTanu K3 MNOoNUMEpPHbIX MaTepuanos. [lonyckaeTcss MCMNonb3oBaTh cneunanbHble
coeiHUTerbHbIE AeTanu 13 meTanna.

5.3.2. na coegvHeHusa Tpybd gmameTtpoM Ao 110 MM M3 nonvoneduHOB criegayeT MCMNosb30oBaTb
cBapky. Tpybbl 13 MBX, cTeknonnactnkoB n 6a3anbTONMacTUKOB crieayeT COeAMHATb Ha pacTpyOHbIX
COeINHEHMAX, YNIOTHAEMbIX NPOMUMbHBIM PE3VHOBLIM KOMbLIOM, UMK Ha Kneto.

5.3.3. [Ina npucoeauHeHns Tpybd u3 MONMMEPHbIX MarepuanoB K apMaType M MeTannMyecKum
Tpybam crnegyet MCnonb3oBaTb MNnacTMaccoBble OypTOBble BTYMKM UM CBOOOAHbIE MeTannuyeckue
draHubl NN HepasbeMHble COeANHEHUS U3 NNacTMacChbl-MeTanna.

5.4. MNMpoknagka Tpyb6onposoaoB

5.4.1. TpaccupoBka BOLONPOBOAA [OIMPKHA OCYLLEeCTBNATbLCA B cooTBeTcTBUM co CHull 2.04.02 ¢
yyeToM cnocoba nNpoknagku - B TPyHTe, B KOMMNEKTOpaxX, HEenpoxXoAHblX KaHanax nvbo B
PEKOHCTPYMpYeMbIX TpybonpoBogax, onpegensieMoro MeCTHbIMW  YCIIOBUSAMW U pesynbTaTtamu
3KOHOMMYECKOro pacyeTa.

5.4.2. Tlpn HOBOM CTpoOWUTENbLCTBE MPEAnoYTeHWe crnefyet oTAaBaTb Npoknagke Tpybonposoda B
rPyHTE.

5.4.3. CrnegyeT ucnonb3oBaTb BO3MOXHOCTb MOBOPOTA Tpacchbl 3a cyeT wusrmba Tpydbl C
MUHUMarnbHbLIM pagnycom
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roe E, - moaynb ynpyroctn nonumepa npu pactsbkenuu, MMa;
D - HapyxHbI agnameTp Tpyd, MMm;
O - pacyeTHas NpoYHOCTb (Mpeaen TekyyecTn) ang matepuana Tpyd npu pactsbkeHun, Mlla.

5.4.4. MNMoBOpPOT Tpacchl MOXET ObITb OCYLLECTBIIEH TaKkKe 3a CYET OTKIMOHEHUS OCUM OAHOWN TPYObI
OTHOCUTENBHO OPYrov B pacTpyOHOM COeanHEHUN, YNIOTHAEMOM KOMbLOM, Ha yron o 2°



5.4.5. MnHMmanbeHoe 3arnybneHue BogonpoBoga 4o Bepxa Tpybonposoaa cornacHo CHull 2.04.02
OOMMKHO MpeBbiWwaTth rMybnHy NpomMep3aHnst rpyHTa Ans OAaHHOW MECTHOCTM He MeHee 4em Ha 0,5 m.
YMeHblaTh ryOuHY 3anoXxeHus TpybomnpoBoda [OOMycKaeTcs TONMbKO MNpWU MPUMMEHEHMM TEemnoBOn
N30NALMN, KOHCTPYKLMA KOTOPOW He norrowaeT Bnary.

5.4.6. MwvHumanbHoe 3arnybreHve BOOOMPOBOAA M3 YCIOBWMA MPOYHOCTM MpPU  OTCYTCTBUM
TPaHCMOPTHBIX HAarpy30K (KpoMe MOMMBOYHOrO BOAONPOBOAA) AOIMKHO ObiTh HE MeHee 1,0 m.

5.4.7. lNepeceyeHne Bogonposoda C APYrMMU KOMMYHUKaLMAMW, a Takke aBTOMOBUNBbHLIMA U
XXenesHbiMy IoporamMmu cnefyeT BblINONHATE B COOTBETCTBUU ¢ TpeboBaHuamu CHull 2.04.02.

5.4.8. lpu nepeceveHnmn ¢ kKaHanu3aumnen Ha paccTosgHum, MeHbliem 0,4 M (No BepTMKanu B CBETY),
BOJOMPOBOAbI M3 MOMMMEpPHbLIX TPYD AOIMKHbI NPOEKTMpoBaThCs B yTndpax. PacctoaHue oT kpas
dyTnapa 0o nepecekaemoro Tpybonposoaa AOMKHO ObITb HE MeHee 5 M B KaXKyt0 CTOPOHY.

5.4.9. CoeavHeHue nnacTtMaccoBbiXx Tpyd ¢ Tpybamu u3 Opyrux matepuanoB (CTanbHbIMU,
YYryHHbIMK, acbecToueMeHTHbIMU W T.0.) crefyeT BbINOMHATb Ha pas3beMHbIX coeauHeHusx. [lpu
noA3eMHOW NpoKnagKke Takme coeiMHeHUA criefyeT ycTaHaBnMBaTb B Konoguax.

5.4.10. TllepeceyeHMe nnacTMaccoBbiM  TpyOOMPOBOAOM CTEH  COOPYXEHWh  cnegyeT
npegycmatpuBatb B dyTndpax. 3asop wmexgy dytnapom u  TpybonpoBoAoOM  3agenbiBaeTcs
anacTuYHbIMKU MaTepuanamu, npefoTepallawumMm nonagadne srarv BHyTpb ytnsapa.

5.4.11. MNpu npoknagke Tpyd B TOHHENAX (KOMMYHMKALMOHHBLIX KOMNIEKTOpax) crieayeT BbIMOJHATb
TpeboBaHus CHwull 2.07.01, npyu 3TOM anekTpuyeckne kabenu m npoBoAa AOSMKHbI NPOKNaabiBaTbCs
Bbile Tpy6onpoBoaOB 13 MOMMMEPHbLIX MaTEPMAarnoB U JOIMKHbI 6bITb KOHCTPYKTUBHO BblAENEHbI.

5.4.12. KpenneHue apmaTypbl K CTEHKamM W OHWLLY KOMoAua, TYHHens wunu kKaHana cnegyet
NPOn3BOAUTbL C MOMOLLIbIO @HKEPHbIX BONTOB 1 XOMYTOB UM 3aMOHONNYMBaTL GETOHOM.

5.4.13. llepecedyeHne TpybONPOBOAOM CTEHOK KonoAueB unv yHOAMEHTOB 34aHuMK crneayeT
npegycmatpuMBaTb B CTallbHbIX MIM  nracTmaccoBbix dytnapax. 3a3op Mexay dytnspom u
TpyOONpPOBOAOM 3a4erbiBaeTCs BOAOHEMNPOHULAEMbIM 3MaCTUYHBIM MaTepuarnom.

5.5. Pac4yeT TpybonpoBoaa Ha NPOYHOCTb

PacueTr TpybonpoBoga Ha MNPOYHOCTb BO3MOXHO MPOU3BOAUTE MO Pa3fMYHbIM METOOUKaM,
NpYBELEHHbIM B CNpaBoYvHoM nutepaType. OaHa 13 Hux gaHa B [MNpunoxeHun [.

5.6. N'mapasnuyecknin pacyeT Tpybonposoaa

MmppaBnuyecknin pacdeT cucteM BOAOCHabXeHusi, U3NOXEHHbI B pasgene 3.5, cneagyet
NPUMEHSATb TaKKe 1 NS pacyeTa HapyXXHblX CUCTEM BOOOCHaGXeHUS.

5.7. KomneHcauusa TemnepaTypHOro yanmHeHus

5.7.1. KomneHcauuma TemnepaTypHOro yanuHeHuUs NoA3eMHbIX BOAOMNPOBOAOB XONOAHON BoAbl M3
Tpy®6 € pacTpybHbIMW COEAUHEHUSIMU, YMMAOTHAEMbIMU PE3VHOBBLIMW  KOMbLAMK, [OCTUraeTcs B
pacTtpybax.

5.7.2. Ana nogsemHbIX BOAONPOBOAOB Ha CBapHbIX WNW APYrUX HepasbeMHbIX COeAUHEHUSX,
npoknagblBaeMblX B FPyHTE, C Y4€TOM 3allemreHusi Tpyd rpyHTOM crneumanbHOW KOMMeHcauum He
Tpebyetca. Mpu npoknagke B kaHamnax crnegyet NPoBOAUTb pacyeT Ha KOMMEHcauuo YANVHEHWUs B
COOTBETCTBUK C pasgesiom 3.7.

6. MPOEKTVPOBAHME HAPY>KHOW KAHANM3ALIMN, BOOOCTOKOB V1 APEHAXEN

6.1. Obwune TpeboBaHus

6.1.1. Bblibop Tpy6 cnegyeT npomM3BOAMTbL C Y4E€TOM COCTaBa CTOKOB, WX TemnepaTypbl, Ha
OCHOBaHWN rMAPaBMYECKNX U MPOYHOCTHbBIX pac4eToB.

6.1.2. [Ons camoOTe4yHOW KaHanusauuum cregyet ucnonb3oBaTb TPYyObl KaHaNM3aLMOHHOro
copTameHTa. lNMprMeHeHne HanopHbIX TPYO AOMKHO BbITb 060CHOBAHO.

6.2. Knaccudmkaums Tpyo

6.2.1. [Ons 6e3HanopHOM KaHanusauun rrnagkue TpyObl YHUPUUMPOBAHBI MO  HAPYXKHbIM
anameTpam, kpome Tpyb 13 cTekno- n 6a3anbTONNIacTUKOB, U3roTaBNMBaEMbIX HAMOTKON.

Tpy6bl NO KOMbLIEBOW XECTKOCTN 000MOYKM NOAPA3AENSOTCSA Ha KIacChl: HEXEeCTKas!, NonyxXecTkas
n xxectkasa. Knacc Tpy6 npuseneH B [Npunoxenun A.

6.3. CoeanHeHune Tpyo6

6.3.1. Ha TpybonpoBogax camMOTEeYHOW kaHanu3auum cnegyet npeaycMaTpuBaTth Kak pasbeMHble,
TaK U HepasbeMHble COEAUHEHNSI.

6.3.2. B kayecTtBe pasbeMHbIX criefyeT UCNonb3oBaTb pacTpybHble COeaUHEHUs, YNNOTHSAEMble
KonbLiaMn pasfmMyHoro npocuns.

6.3.3. OcHoBHbIe BUAbl 1 cnocobbl coeanHeHun Tpyd npusedeHsl B pasgene 3.3.

6.3.4. [Ins HanopHbIX TpyOONpoBOAOB kaHanu3auuu cregyeT MCNonb30BaTb MPEUMYLLECTBEHHO
Hepa3beMHble COeQUHEHMS - CKNeNBaHNE U CBapKy.

6.3.5. PasbemHble coeavHeHusa (pnaHueBble M Op.) HaA HanMopHOW KaHanusauuu, Kak npaBuIio,
NCNonb3yloTCsa ANs coeauHeHns Tpyo ¢ obopygoBaHmneM.

6.4. MNMpoknagka TpybonpoBoaoB



6.4.1. TpaccmpoBKka HapyXHOW KaHanu3auuu OO0JPKHA BbIMOMHATLCA ¢ yvyeToM TpeboaHun CHul
2.04.03.

6.4.2. TpybonpoBoAabl CaMOTEYHOW KaHanmM3auum [AOSMKHbl ObiTb TOMBKO MPSMOSIMHENRHBIMMU.
NameHeHne anameTpa TpybonpoBoaa v ero HanpaBfieHWs JOMYCKaeTCH TONbKO B KOMoALax.

HanopHble cncTeMbl KaHanNM3auun BbIMONHAKT COrnacHo pasgeny 5.

6.5. PacuyeT TpybonpoBoaa Ha MPOYHOCTb

Pacuet camoTeuHbix TpyboOMpOBOOOB Ha MPOYHOCTb CcrieqyeT Mpou3BOAUTb MO  MEeToAuKe,
npueeneHHon B [NpunoxeHun .

6.6. N'mapasnuyecknin pacyeT Tpybonposoaa

MmapaBnuyecknini pacyeT caMOTeYHbIX NOA3eMHbIX TPyOONpOBOAOB KaHanu3auum npousBoAasaT Mo
dopmynam, npuBefeHHbIM B pa3gene 4.5.

6.7. KomneHcauusa TemnepaTtypHOro yanmHeHus Tpyo

6.7.1. HeobxoanmocTb KOMMNEHcaLMn TemnepaTypHOro yanmHeHusa Tpyb B HanopHOW KaHanm3aumm
yCTaHaBMNvMBaeTCsl pacyeTOM B COOTBETCTBUM C pasgenom 3.7 HacTtoswero CsBoga mpaBwui C y4eToMm
3aLLeMSILLIEro AeUCTBUSA IPyHTa.

Mpun 3awemneHun TpybonposBoga rpyHTOM yanuHeHne TpybonpoBoda ymeHblLuaeTcs. BenumuvHa

YyMEHbLLEHUS! AIyM onpegenseTcs no gopmyne
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roe f, - koadbduuMeHT Tpensi maTepuana O rpyHT, OMPEAENsieMbI OMbITHBIM MyTeM; Mpw

OTCYTCTBUM AHHbIX MOXET OblTb OPUEHTUPOBOYHO NPUHAT paBHbIM 0,4;
)/ - 06beMHbIV Bec rpyHTa, H/M3;

H - rnybuHa 3anoxeHusa Tpybonposoaa, m;
L - annHa Tpybonposoaa, M;

E . - mogynb ynpyroctu maTtepuana B HanpasneHumn gegopmauum, Ma;
S - TOMLLMHA CTeHKN TpyGonposoaa, M;
K - k0adhp1UMeHT ynnoTHeHNs! rpyHTa, NPUHUMAETCS paBHbIM 1 Npy cTenexm yninoTHenus 0,95 u

0,5 - NpX HEKOHTPONMPYEMOW CTEMEHWN YNITOTHEHUS NPU 3acbInke TpaHLLeN.

6.7.2. KomneHcauunsa TemnepaTypHbix Aedopmaumin TpybonpoBogoB B CaMOTEYHON KaHanu3sauuu
obecne4ynBaeTcs:

- pacTpybHbIMU COEOUHEHNSAMMN, YNIIOTHAEMbBIMU KOSbLIAMU;

- YaCTMYHO B KaHanu3auMOHHbIX KOMoAuax nyTeM YCTPOMCTBa Mpoxoda Yepes CTEHKM Kosoaua u
HabMBKK NnoTKa.

6.8. Konoaubl ons cuctem KaHanusaumm

6.8.1. [Ins cuctem BOAOOTBEAEHUA OOMYCKAETCHA MPUMEHATb KaHanM3auMOHHbIe, BOLOCTOYHbIE U
BOJOMPUEMHbIE KOonoaubl U3: nonumepHsix matepunanos (M3, NBX 1 ap.), KOMBGUHUPOBaHHbIE (3NEMEHTbI
M3 MNOMUMEPHbIX MaTepuarnioB B COYETaHUM C 3nemMeHTamu K3 xenesobeToHa), xene3ob6eToHHble W
KnprnuyHble. Pasamepbl KonoaLeB A0MKHbI COOTBETCTBOBATb yka3aHHbIM B CHul 2.04.03.

6.8.2. Konoaukl 13 nonMMepHbIX MaTepmnanos criefyeT NpUMEHsSITb COBMECTHO C 3alUUTHOM MAUTON
13 xene3obeToHa 1 TPaaULMOHHBIMK 3fIEMEHTaMM NioKa U3 MeTanna.

6.8.3. JloTkoBasi YyacTb KOMNoguUEB M3 MOMMMMEPHbLIX MaTtepuanos AOSMKHA MMETb rOTOBbIE NOTKN U3
NoNMMEPHbIX MaTepmaros, a Takke BbICTynawLimMe naTpyoku Ans npucoeguHeHnst Tpydonpoeoaa.

7. MOHTAX TPYBOIMNPOBOOOB

7.1. O6wue ykasaHus

7.1.1. lNpu cTpouTenbcTBe TPYOGONPOBOAOB C NPUMEHEHMEM TPYD 13 NONMMEpPHbLIX MaTeprarnos A
obecneyveHuns TpebyemMoro ka4yecTBa CTPOUTENBLCTBA HEOHBXOAMMO NPOU3BOANTD:

- NPOBEPKY KBaAnNudmKaLMm MOHTa>XXHMKOB 1 CBaPLLMKOB;

- BXOOHOW KOHTPOIb KavyecTBa NpUMeEHSAeMbIX TpyD, COeaUHUTENbHBIX AeTanen u apmaTypsbl;

- TEXHNYECKUIN OCMOTP CBAPOYHbIX YCTPOMUCTB U NPUMEHAEMOTO MHCTPYMEHTA;

- cucTemMaTu4eCcK1ii onepaLMoHHbIN KOHTPOIb KayecTBa COOPKM U PEXXMMOB CBapKU;

- BM3yanbHbI KOHTPOMb KayecTBa CBapHbIX COEAVHEHWA W KOHTPOMb WX TFeOMEeTPUYECKMX
napameTpoB;

- MEXaHN4eCKNe UCMbITaHNSA CBapHbIX U APYIUX COEAMHEHWI.

7.1.2. KOHTponb KayecTBa CBapHbIX U COEAMHUTENbHbLIX AeTanen, BXOOHON KOHTPOnb Tpyo u T.4.
cnegyeT NpoM3BOAMTBL B COOTBETCTBUM C TpeboBaHNsMM, yKasaHHbIMUY B pasgene 7.2.



7.2. BxogHom KOHTponb kayecTBa Tpyb 1 coeauUHUTENBHbLIX AeTanen

7.2.1. BxogHOM KOHTpPONb kKadecTBa Tpyd W COEAMHUTENbHbIX AeTaren OCYLLEeCTBRsieTCs
CTPOUTENBHO-MOHTaXXHOW  OpraHu3aumen, [OMYLWEHHOW K  BbIMOSIHEHMIO paboT Mo MOHTaxy
TpyOONpPOBOAOB U3 NOMIMMEPHBLIX MaTepuanos.

7.2.2. BXO4HOW KOHTPOSb BKIIOYMAET crneyoLne onepauumu:

- MPOBEepKa LeNOCTHOCTU YNaKOBKYU;

- MpoBepka MapKUpoBKM Tpyd U COeOUHUTENbHbIX AeTanen Ha COOTBETCTBUE TEXHWYECKON
OOKYyMeHTauuu;

- BHELHWA OCMOTP HapYXXHOW MOBEPXHOCTM TpyO W COEOUHUTENbHbLIX JeTaner, a Takke
BHYTPEHHEN NOBEPXHOCTU COEANHUTENBHbBIX AeTanewn;

- U3MEPEHNE N COMOCTABIIEHNE HAPYXHbIX U BHYTPEHHUX OAMAMETPOB M TOMLWMHbLI CTEHOK Tpyb C
TpebyembiMn. VIamepeHust cnegyeT Npon3BOAUTL HE MEHee YeM Mo ABYM B3aMMHO MepneHAMKyNsSpHbIM
anametpam. PesynbTaTbl U3MepeHnn SOMKHbI COOTBETCTBOBAThb BENMYMHAM, YKa3aHHbIM B TEXHUYECKON
OOKyMeHTaumm Ha TpyObl U coeguHuTenbHble getann. OBanbHOCTb KOHLOB Tpy® U COeOUHUTENbHbIX
getanen, Bbixodswas 3a npegesnbl 4ONyCcKaeMblX OTKITOHEHWI, HE pa3peLuaeTcs.

7.2.3. Bce Tpybbl U coeguHUTENbHbIE AeTany 3apy0ekHOM NOCTaBKN OOJMKHbI MMETb TEXHUYECKOe
CBUOETENbLCTBO.

7.2.4. He ponyckaeTcsi ucnomnb3oBaTb ANS CTPOMTENbCTBA TPYObl M COeAMHUTENbHbIE AeTanu C
TeXHonorndeckumm gedpektamu, UapanuHaMM U OTKIIOHEHUSIMKM  OT  OOMYyCKoB Oornblle, YeMm
NpegycMOTPEHO CTaH4APTOM MM TEXHUYECKMMM YCIIOBUSIMU.

PesynbTatbl BXOOHOIO KOHTPONSA 0hopMnsaloTCa akTom no popme, npuseaeHHou B Mpunoxexum E.

7.3. CBapka 1 cknevBaHue Tpyb 13 NonMMepHbIX MaTtepuarnos

7.3.1. CoeavHeHuss Tpyb6 u petanen u3 cBapuBaemblX MOMMMEPHbLIX MaTepuarnoB LOJIKHbI
BbIMOMHATECS  MPU  MOMOLUM  CBApKM  KOHTAKTHbIM  HarpeBoM  (CTbIKOBOW, pacTpyOHoun) nnbo
COeOVHUTENbHBIMK AeTansMu ¢ 3aknagHbiM HarpeBaTesbHbIM 3NIEMEHTOM.

7.3.2. CTblkOBasi cBapka pekoMeHAyeTCs A1 COeAMHEHMS Mexay cobon Tpyd u coeamHUTENbHbIX
netanen HapyXHbiM gnameTpom 6ornee 50 MM 1 TOMLWMHOW CTEHKM Gonee 4 MM (PUCYHOK 5).
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a - LLEHTPOBKa U 3aKpenseHne B 3axxMmMax CBapOYHON MaLLMHbI KOHLLOB
cBapuBaeMbix Tpyb; 6 - mexaHnyeckasa obpaboTtka TopLoB TPyd
C nomoLLbio TopLoBkM (1); B - NpoBepKa TOYHOCTW COBNaaeHUs
TOPLOB MO Benu4ymHe 3asopa (c);
I - HarpeB 1 OMaBfieHe CBapMBaEMbIX MOBEPXHOCTEN
HarpeTblM UHCTPYMEHTOM (2); A4 - ocafka CTblka



PucyHok 5. MNMocnegoBaTtenbHOCTb Npouecca cbopkm
N CTBIKOBOW CBapKM TPyO KOHTaKTHbIM HarpeBoM

PactpybHas cBapka pekomeHayeTcsl Ansg Tpyd HapyxHbIM gnametpom Ao 110 MM U CTEeHKamu
noOon TONLWUHbI.

Mpun cBapke HeobxoamMMo noabupaTb TpyObl U COeaNHUTENBHbIE AeTanu No napTusiM noctasku. He
JonyckaeTcs cBapka Tpyb 1 geTtanen u3 pasnuyHbiX NONMMEpPHbIX MaTepruanos.

Mpu CTLIKOBOW CBapke MakcumarnbHasi BenuMyMHa HECOBMALEHUS KPOMOK He [AOSKHa NpeBbIwaTh
10% HOMWHaNbLHOW TOMLUUHBI CTEHKU TPYOBbI.

BHyTpeHHWIN AnameTp pactpyba CoeqMHUTENbHBLIX AeTanen A0MmMKeH OblTb MeHbLLE HOMUHANbLHOrO
Hapy>KHOro AnameTpa cBapvBaeMon TpyObl B Npefenax gonycka.

7.3.3. lpu CcTbIKOBON CBapke HENOCPeACTBEHHO nepeq HarpeBOM CBapuBaeMble MOBEPXHOCTU
OOMMKHbI MoABepraTbCs MexaHudeckon obpaboTke Ansi CHATUS BO3MOXHBIX 3arpsi3HEHWN U OKMCHOMN
nneHkn. lNocne mexaHndeckon o06paboTkn Mexay Topuamu Tpyd, NpMBEAEHHbIMU B CONMPUKOCHOBEHME C
MOMOLLBIO LIEHTPMPYOLLIEro npucnocobneHns, He OOMMKHO ObiTb 3a30poB, MpeBbiwawwmx 0,5 mm ans
Tpy6 anameTpom o 110 mm 1 0,7 MM - Anst 6ONbLINX OUAaMETPOB.

KoHupbl TpyG npu pacTpybHOWM CBapke OOIMKHbI MMETb HapyXHYK dacky nog yrnom 45° Ha 1/3
TOJLUMHbBI CTEHKN TPYOBbI.

7.3.4. CBapKy TpyO BCTblk B MOHTaXHbIX YCIOBUAX CredyeT Npou3BOAUTb Ha CBAaPOYHbIX
yCTaHOBKax, obecrneyvBalolnMX aBTOMaTU3aLMIO OCHOBHbIX MPOLLECCOB CBApKM M  KOMMbIOTEPHbIN
KOHTPOIb C perncTpaumnen TeXHONormyeckoro npouecca (CM. pucyHok 5).

[na npepoTBpalleHns HanunaHus pacnnaBfeHHOro mMartepuana npu ceapke Tpyb HarpeBaTesnb
crnefyeT NOKPbITb TENIOCTONKMM aHTUAAre3NOHHBIM MOKPbLITUEM.

7.3.5. lpn KOHTaKTHOW CTbIKOBOW CBapke C MPMMEHEHWEM CBapOYHbIX MalUUH U MOHTaXKHbIX
npucnocobneHnin creqyeT BbINOMHATL CriegyroLme onepauum:

- YCTaHOBKa M LIeHTPOBKa Tpyb B 3aXXKMMHOM LIEHTPUPYHOLLEM NPUCNOcobneHnu;

- MexaHu4eckas TopLoBka Tpyb 1 0b6e3xupuBaHme TOpLOB;

- HarpeB v OnriaBreHne CBapvBaeMbIX MOBEPXHOCTEN NoA AaBIEHNEM;

- yOaneHue CBapo4HOro HarpeBsarens;

- COMpsiKeHne pas3orpeTbiX CBapuBaeMbix MOBEPXHOCTEN (0cajka) noa AaBneHnewM;

- OXNaXKeHne CBapHOro LBa noj AaBfieHneMm.

7.3.6. OCHOBHbLIMW KOHTPONMMPYEMbLIMX MapaMeTpaMy MpoLecca CTbIKOBOW CBapku SIBMSHOTCS:
TemnepaTypa paboumx nOBEpPXHOCTEW HarpeBaTens, nNpPOAOIPKUTENBHOCTL Harpesa, rnybuHa
ONnaBIeHns, BEMMYMHA KOHTAKTHbIX AaBMEHWI Npy ONnaBneHunM M ocagke. Bbicota h BHyTpeHHero u
Hapy>XHOro rpata (BanukoB) nocre cBapky AofkHa 6biTb He Bonee 2 - 2,5 MM nNpu TOMLWMHE CTEHKU
Tpybbl S 40 5 MM 1 He 6onee 3 - 5 MM Mpu TOMLWUHE CTEHOK 6 - 20 MM.

7.3.7. KoHTakTHasa pactpybHasa cBapka BKto4aeT B cebs cneayoLume onepaumm:

- HAaHeCeHNe METKM Ha pacCTOosHUKM OT Topua TpyObl, paBHOM rnybuHe pacTpyba coeanHUTEenbHOM
JeTanu nrc 2 MM;

- YCTaAHOBKY pacTpyba Ha JopHe;

- YCTaHOBKY rflagKoro KoHua TpyObl B rMrb3e HarpeBaTenbHOro aeMeHTa;

- HarpeB B Te4YeHWe 3ajaHHOro BpeEMEHM CBapuBaeMbIx AeTanen;

- OQHOBPEMEHHOE CHATWNE AeTanen ¢ AopHa U rMnb3bl;

- coeauHeHve feTanen mexay cobon OO0 MeTKM C BbIAEPXKKOW OO OTBEPAEHMS OMNaBfeHHOro
MaTtepuana.

Mpn cBapke nOBOPOT [feTane OTHOCWUTENbHO ApYyr Apyra rocrne COMpsbKeHus AeTtanenm He
ponyckaetcs. [locne kaxgon cBapkM HeobxoguMma ouMcTKa paboumMx MOBEPXHOCTEW OT Hamnumulero
MaTepuana. Bpems BblOepXKKM CBapuBaemblX W3OENUA OO 4YaCTMYHONO OTBEPAEHWUS 3aBUCUT OT
NpMMeHsAeMoro martepuana.

7.3.8. MapkmpoBKy CBapHbIX CTbIKOB MPOU3BOAAT Cpasy MOCfe OKOHYaHWs omnepauum Ha ropsvyem
pacnnaBe HapyXXHOro rpata B [ABYyX OuaMeTparnbHO MPOTUBOMOMOXHbIX TOYKaX B NPOLIECCe OXMaKaeHus
CTblKa B 3a)KMMax LieHTpaTopa CBapoO4HOWN YyCTAHOBKN UMM MOHTaXXHOIO NpucnocobneHus.

[na mMapkMpoBKM CTbIKOB pekOMeHAyeTCHa Mcnonb3oBathb krenma Ttuna Y-6 wnm MY-8 no NOCT
2930.

7.3.9. CapKy npu NoMoLu CoeanHUTENbHbIX AeTanen ¢ 3aknagHbiMy 3NIeKTpoHarpeBaTenbHbIMU
aneMeHTaMmun NPUMEHSIIOT ANA COeAMHEeHUs nrnactTMaccoBbix Tpyd avameTtpom ot 20 ao 500 mm c nobon
TOMLLMHON CTEHKM, a Takke AN NpuBapku kK TpybonpoBoay ceAnoBbIX OTBOAOB.

Ceapky MycdTamu ¢ 3aknagHbIMy HarpeBaTensMm peKoMeHAyeTCs MPon3BOaUTL O11S:

- COeAMHEHNS ONTMHHOMEPHbIX TPYO;

- coeMHeHns TpyD C TOMLMHON CTEHKN MeHee 5 MM;

- peMOoHTa TpybonpoBOAa B CTECHEHHBIX YCMOBUSIX.



Ceapky TpyboOnpoBOAOB C MNPUMEHEHMEM COEOMHUTENbHbIX AeTaner C  3akrnagHbIMu
HarpeBaTensamMu NpoM3BOAAT NPU TEMMEpPATYpPe OKPYXKaoLLIEro Bo3ayxa He Hke MUHYC 5 °C 1 He Bbille
+35 °C.

B cnyyasx HeoGXxoaMMOCTM MPOBEOEHUS CBapKM Mpu OPYrMx TemnepaTypax Bo3gyxa paboThbl
BbIMOSHAOT B YKPbITUAX (NanaTky, WaTtpbl M T.M.) ¢ obecrneyeHneMm nogorpeBa 30HbI CBapku. MecTo
CBapKu 3aluMLLIaoT OT BO34ENCTBUS Briaru, necka, nbinuv un 1.m.

7.3.10. TexHonormyeckum npouecc coeamHeHuss Tpyb6 C nomowpbd MyqPT C 3aknagHbiMU
HarpeBaTensaMn BKIOYaET:

- MOArOTOBKY KOHLUOB Tpyb - ouucTka OT 3arpsaAs3HeHus, pasmeTka, MexaHuyeckas obpaboTka
(umkneBka) cBapMBaeMbIX MOBEPXHOCTEN U 0be3xumpuBaHne ux. ObLlas anvMHa ounLLiaeMblX KOHLOB Tpyb
[ormkHa BbITb HEe MeHbLUe 1,5 ANuHbI TpUMEHSeMbIX AMs CBapkn MydT;

- cOOpKy CTblka (YCTaHOBKa M 3aKpenreHne KOHLOB CBapuBaeMbix Tpyb B 3aKMMax LEeHTPUpPYIOLLEro
npucnocobrieHnsa ¢ O4HOBPEMEHHON NocanKkom MydThl);

- MOAKITOYEHME K CBApOYHOMY annaparTy;

- cBapkKy (3agaHue nporpamMbl NpoLiecca CBapKu, HarpeB, OXNaxaeHne coeauHEHNs1) No PUCYHKY 6.
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1 - TpyGa; 2 - MeTka nocagkn MydTbl U MEXaHUYECKO 06paboTKM
NMOBEPXHOCTU TPYOhLI; 3 - MydTa; 4 - 3aKNagHOW HarpeBaTenb;
5 - TokonoaBoasiLmMe (CBapoYHble) NpoBoaa

PucyHok 6. Ceapka Tpyb MydTOW C 3aKknagHbIM HarpeBaTenem

Mepen mexaHunyeckon obpaboTKOM Ha KOHLbI cBapuBaeMbiX Tpyd Ha AnuHy 1/2 anuvHbl MydThbl
HaHOCAT METKM rMyOuHbI Nocagkn MydTbl Ana 0003Ha4YeHNst 30HbI 00PaboTKM.

MexaHnyeckas obOpaboTka KOHLOB TPYO 3akmni4aeTcsi B CHATMM C MOBEPXHOCTM PasMEYE€HHOro
KOHLa TpyObl crosi matepuana TonwuHon 0,1 - 0,2 MM, a Takke yganeHun 3ayceHueB. 3a3op Mexay
cBapvBaeMbIMM NMOBEPXHOCTAMM TPyObl U pacTpyOHOWM AeTanu He JormkeH npeBbiwaTb 0,3 MMm.

CeapuBaemble MOBEPXHOCTU Tpyd nocne mexaHudeckor o6paboTkm uM MydThbl TWATENBHO
06e3XnMpuBatoT NyTeM NPOTMPKM CneunanbHO peKOMEHAOBaHHbIMU A8 3TUX Lener cocTaBamu.

MydhTbl € 3aknagHbiMW HarpeBaTensiMu, MOCTaBMNseMble M3rOTOBUTENEM B WHAMBUAYaNbHON
repMeTM4HOW ynakoBKe, BCKPbIBAEMOW HeNnocpeacTBEHHO nepen cOopkow, 06e3XMpuBaHWio He
noaBeprator.

7.3.11. [donyck nepneHauKynsipHOCTU TOpUOB TpyO W MakCMManbHbIA 3a30p MeXAy HUMM
npveegeHsl B Tabnuuax 3 u 4 (PUCYHOK 7).



-

RN

PucyHok 7. YcTaHoBKa 3a3opa npu CTbIKOBKE TPyO

Tabnuua 3
[lonyck nepneHanKynspHOCTA TOpLIOB Tpy6
B MmmmmMmeTpax
Hapyxuent mmametp | 20 32 40 63 |90 |110 | 125 (160 200
a 2 2 2 3 4 5 6 7 8
Tabnuua 4

MakcumanbHbIi AONYCTUMBIN 3a30p Mexay ABYMSA TpyGamu

B MummmmMmeTpax

HapyXHEIM IMaMeTp 20 32 |40 | 63 90 (110 |125 (160 |200
e <> (<R | <> |7 9 11 13 16 20
<F> BO BHYTpPEHHEN I[I0JIOCTU vydr mmamerpamn 20, 32, 40 MM

NpenyCMOTPEH TEeXHOJIOTMUYECKMM LEeHTPaJIbHBM OypPTUK OJId ylopa KOHLOB
CBapuBaeMbelx TPyO.

7.3.12. MNpouecc cOopkM BKINOYAET:

- HageBaHne MydTbl Ha KOHeL nepBOM TpyObl OO COBMELEHUA TOpPLOB MydTbl M TpyObl,
3aKpenneHne KoHua Tpybbl B 3aXKMMe MOHTa)KHOTO MPUCNocobneHuns;

- YCT@HOBKY B YMoOp B TOpeL nepBow Tpybbl KOHUA BTOPOM TPyObl M 3aKpenneHue B 3axunme
MOHTa)KHOTO MPUCMOCOONEHNS;

- HagBwkeHne MydTbl Ha KOHel, BTOpOW TpyObl Ha 1/2 gnvHbl MydThbl OO ynopa B 3axume
npucnocobneHns nnu 4o MeTKn, HaHeCeHHON Ha Tpyby;

- NOAKIYEHME K KneMMaM My Tbl TOKONOABOASALLMX NPOBOAOB OT CBApOYHOro annaparTa.

Bo wu3bexaHue noBpexaeHUsa 3aknagHblx HarpeBaTenen (NPOBOMOYHbIX 3NeKTpocnupanen)
HageBaHve MydTbl Ha KOHeL, TPyObl UNn BBeAEHME KOHLUA TPYObl B MyqdTY NPOM3BOAAT C OCTOPOXKHOCTBIO
6e3 BonbLUMX YyCUnuI, NEPEKOCOB U NPOKPYYNBAHMS.

CobpaHHble TpyObl yknagbiBaloT NpsMOnMHenHoO 6e3 nsruba n NnpoBMUcaHUs, KNeMMbl TOKONoABoAA
MydTbl pacnonaratoT C BO3MOXHOCTbO CBOOOAHOro obcnyxuBaHus. [lapamMeTpbl pPeXMMOB CBapku
yCTaHaBMNMBalOT Ha CBApOYHOM annapate B 3aBUCMMOCTM OT COpTaMeHTa MydTbl UM CUYAUTLIBAIOT CO
LUTPMXOBOrO Koga ¢ MydThbl UM MarHUTHOWM KapTOYKM MpW MOMOLLM AaTyMKka B 3aBMCUMOCTM OT BMAA
ncnonb3yembix MyqdT 1 CBapo4HbIX annapaTtoB. [locne BKMOUYEHUS annaparta NpoLecc CBapku NpOoXoauT
B aBTOMaTU4YECKOM pPEXNME.

lMocne 3aBepLUeHMs HarpeBa CBaApHOE COeAMHEHME MOXHO NMepeMellaTb He paHee, Yyem 4vepes 20
MWH OXNaXkaeHus.

7.3.13. lpuBapky k Tpybam ceanoBbix OTBOAOB (PUCYHOK 8) NpOM3BOAAT B Ccrnefylolen
nocneaoBaTenbHOCTH:

- pasMmeyvaloT MecTo NpUBapkKu 0TBOAA Ha Tpybe;

- NOBEPXHOCTb TPYObl B MECTE NpUBapKU OTBOAA 3a4MLLAIOT, @ 3aTeM 00e3XNPUBaIOT;

- MPUBaApPMBaEMYK NMOBEPXHOCTb OTBOAA, €CMM OH MOCTaBIIAETCA U3rOTOBUTENIEM B rEpMETUYHON
WHOVBMAOYAINbHOM YMaKoBKEe, BCKPbIBAEMOM HEMOCPEACTBEHHO Mepen cOOpKow, 00e3KUPUBaAHUIO He
noaBepratoT;



- OTBOZA, YCTaHaBMMBAIOT Ha TPYOY U NPUKPENNSIOT K HEV C MOMOLLbIO MEXaHNYECKOro 3aXXnMma;
- MOAKMIOYAIOT K KOHTaKTHLIM KfieMMaM TOKOMPOBOAa CBapOYHble NMPOBOAA U NMPOU3BOAAT CBapKYy.

2 2

T

a - 0TBOf C CeAnoBbIM HarpeBaTteneM; 6 - 0TBOA C KONbLEBbIM
HarpeBaTenewm; 1 - Tpyba; 2 - MeTKM Nocagknm OTBOLOB U
MexaHuyeckor 0bpaboTkn NOBEPXHOCTU TPYObI; 3 - OTBOA;

4 - 3aknagHoOWn HarpesaTernb; 5 - NONyXoMyT;

6 - BUHTbI KpenneHus; F - HanpasneHve ycunms
cxaTtus oTBOoAa npu cbopke 1 ceapke

PucyHok 8. CBapka cenoBbIX OTBOAOB C 3aKNaAHbIMM
HarpeBaTensamu ¢ Tpyoon

lMocne oxnaxgeHnss Yepe3 naTpybok nNpuMBapeHHOro OTBOAA MpPOU3BOAAT  CBEPIIOBKY
(cbpesepoBaHue) CTEHKM TPYObI ANsi COEANHEHUS BHYTPEHHUX NMOJIOCTEN O0TBOAA U TPYObI.

7.3.14. KoHTpOsib KayecTBa CBapHbIX COEAMHEHWN BbINOSIHAETCS B COOTBETCTBMM C HOPMAaTMBHON
OoKkymeHTaumnen. [ns oueHKkM kadecTBa CBapHbIX COEAMHEHWUN, BbIMOSIHEHHbIX MpYU MOMOLLM MydpT u”
OTBOJOB C 3aKnagHblMW HarpeBaTenamu, MyqpToBble COEAMHEHUS UCMbITLIBAOTCHA Ha ChMoLmMBaHMe, a
ceanoBble OTBOAbI - HA Pas3pbIB.

7.3.15. Tpybbl 13 HecBapHbIX MONUMEPHbIX MaTepuanos, B TOM u4uCMe CTEKMNO- MU
©aszanbTonnacTukoBbIe, CKNeMBaloTCa Mexay cobon 1 ¢ pacoHHbIMM YacTAMU BHAxXNeCT.

7.3.16. CknevBaemMble NOBEPXHOCTUN AOMKHbI MPOXOAUTb CleLmnanbHyl0 MexaHuyeckyto obpaboTky,
06e3XMpuBaTbCS, NOKPbIBATHCS KMEeMm.

7.3.17. CocTaB Knes unm ero Mapka oJPKkHbl COOTBETCTBOBATbL MaTepuany Tpybonposoaa.

7.3.18. KoHdburypaums u pasmepsbl KneeBbiX COeANHEHWNA A0SMKHbI BbIMOMHATHCA MO crneumnanbHbIM
pernaMeHTaMm C y4eTOM MCMOSb3yeMbIX TPYD, cpoka CnyXbbl M TEXHOMOrMM BbIMOMTHEHUSA MOHTaXHbIX
paboT.

7.3.19. B pernameHTe [O/mKHaA YyKasblBaTbCA TEXHOMOMMSA  CKNeuBaHUS,  BKIIKOYaroLwas
TEXHOMOrMyeckne npoueccbl NOAroTOBKM MOBEPXHOCTU, a MpuU HeobXoOUMOCTU NPUrOTOBIIEHUE CaMOro
Kned, COBCTBEHHO cCaMOro npouecca CKreuBaHusi, BpeMsi A0 WUCNbITaHUSI COeAMHEHUSI C YyKa3aHuUeM
Heob6Xxo4MMbIX NapamMeTpoB.

7.4. CoeanHeHne Tpyb Ha MeTannMyecknx coegMHUTENbHbIX AeTansix

TpyObl 13 NONUMEPHBIX MaTepuarnoB, HE COEOUHSAIOLLMECS C MOMOLLBIO CBapKU UMM CKNeuBaHus,
cnegyeT coeduHATb Mexgy cobol U C COeQUHUTENbHbIMU AeTansMu C MOMOLLbK MeTannmyecknx
pe3bb0BbIX COEAVHEHNI C OOXUMHbBIMU KOMbLaMKU, MydTamMn UNN Ha HAaKUOHbIX rankax.

7.5. MOHTax BHYTPEHHUX ceTeln BogonpoBoaa

7.5.1. MoHTaX BHYTPEHHMX CUCTEM BOOOCHAOXeHus crnegyeT Npou3BOoAUTb B COOTBETCTBMM C
NPOEeKTOM Mpou3BoACTBa paboT M TEXHONOTMYECKUX KapT, MpU MNOMOXWUTENbHOW TemnepaType C
cobntogeHnem Tpedosanun CHulM 3.05.01.

7.5.2. MoHTax TpybonpoBoaoB cnefyeT BbINOMHATL MOCNE OKOHYaHUS ra3o- U 9NeKTPOCBapPOYHbIX
pabor.

7.5.3. pu MOHTaxe cneayeT NPUMEHSITb, Kak NpaBuo, YKpYnHEHHbIE y3rbl TPy6onpoBOaOB.

7.5.4. Pe3bboBble coefuHeHUsa TPy M coeuHUTENbHbIX AeTanen crneayeT BbINOMHATbL BPYYHYIO
UINKn C UCMOMb30BaHMEM KITHOYEN C perynupyemMbiM MOMEHTOM.

7.6. MoHTax BHYTpPEeHHel kaHanm3auumn n BOAOCTOKOB



7.6.1. MoOHTaX BHYTPEHHWX CeTeN KaHanu3auuM W BOOOCTOKOB MOXET BbIMOMHATECS Kak C
MCMNOMb30BaHNEM OTAENbHbIX TPYD U COeAMHUTENbHbIX AEeTanew C KpenneHneMm KX no MecTy, Tak U ¢
MCMNOMb30BaHNEM YKPYMHEHHbIX Y31I0B, B TOM YMUCII€ U CMOHTUPOBAHHbLIX B CaHWTAPHO-TEXHUYECKMX
KabuHax, C CONpspKeHNEM CTOSIKOB KabuH MexaTaHbIMy BcTaBkamu. MoHTax TpybonpoBodoB crnegyet
BECTU N0 CXeme "CHU3y BBepx".

7.6.2. Tpu cbopke pacTpyOHbIX COEOUHEHWA C  YMIIOTHUTENbHBIMU KOMbLAMK BbIMOMHAKTCA
cnepyowue onepaumu:

- OYMCTKa OT 3arpsi3HeHUs HapyXHOW MNOBEPXHOCTWU [MafKoro KOoHua getanu wnu Tpybbl K
BHYTPEHHEeN NoBEPXHOCTU pacTpyba;

- OUMCTKa YNNOTHUTENBHOMO KOMbLA OT rPsi3n U Macen;

- yKnagka ynnoTHUTENbHOro KornbLia B xxenobok pactpyba;

- CMasKka rnagkoro koHua Tpybbl uMnM COEOAUHUTENbHOW AeTanu U YNAOTHUTEMbHOrO KomnbLa
MbIfIbHbIM PacTBOPOM, MULEPUHOM WKW UX CMeCblo (MPUMEHATb ANS CMas3Kkv CONMMAON unu gpyrue
aHanorm4Hble cMasku 3anpeLlaeTcs);

- BBEEHMe rMaakoro KoHua B pacTtpyd Oo MeTku ¢ 0bsisaTenbHOM NMPOBEPKON KadecTBa COOPKM
nytem cobpaHHbIX AeTanen OTHOCUTENbHO APYr Apyra Ha yron o 45° ¢ Bo3BpalleHMEM B MOHTaXHOe
NOMNOXEHNE BPYYHY!HO.

7.6.3. 3akpenneHve XOMYyTOB OMOp Ha CTOodkax W OTBOAAWMX TpybonpoBodax cnegyet
nNpon3BOAUTbL NOCMe COEANHEHUS UX C CAHUTApPHbIMU NPUBGOpaMKU B NPOEKTHOM MOMOXEHU.

7.7. MoHTax noA3eMHbIX ceTen BOAOCHabXeHUs 1 kaHanu3aumm n3 nonMMmepHbIX Tpyo

7.7.1. MNpoknaaky ceTen BOOOCHabXeHUs M KaHanusaumu criefyeTt BbINOMHATb B COOTBETCTBUM C
TpeboBaHnamm CHull 3.01.01.

7.7.2. WvpuHa TpaHwen no AHy AomkHa OblTb He MeHee 4eM Ha 40 cM Oonblue HapyXHOro
anameTpa Tpybonposoga. lNpu NAOTHbIX M TBEPAbIX IPYHTax Ha AHe TpaHwewn nepeq ykrnagkon Tpyo
cnegyeT npegycmaTpuyBaTth MOCTENb M3 Mecka TOMWWHON He MeHee 10 cm.

Mpu yknagke OMVMHHOMEPHBIX TPYO M pbiTbe TpaHLIEeW y3Ko3axBaTHbIM LEMHbIM 3KCKaBaTOPOM
LUMpUHA TpaHLwen MoXeT OblTb YMeHbLUEHA.

7.7.3. MoHTax TpybonpoBogoB criefyeT BbIMOMHATL: C pacTPyOHbIMU COEAWHEHUSIMUA Ha [He
TpaHLewn; C Hepa3beMHbIMW COEQNHEHUSIMU, KaK NPaBuo, Ha OpoBKe TpaHLUew.

7.7.4. lNpu 3ackinke TpybonpoBoaoB Ha BEPXOM Tpybbl 0693aTenbHO YCTPOMCTBO 3aLLUTHOMO Cros
M3 Mec4YaHoro UNU MSrKOoro MeCcTHOro rpyHTta TonwmHon He MeHee 30 CM, He cofepxallero TBepablxX
BKMoYeHnn (webHsa, kamHen, kupnuyen u T1.4.). lNogbueka rpyHTOM TpybonpoBoga npou3BOAUTCSH
PYYHbIM HEMEXaHM3UPOBAHHbLIM UHCTPYMEHTOM. YMIOTHEHME FPYHTa B Nasyxax Mexay CTEHKOMW TpaHLleun
n Tpybon, a Takke BCEro 3allMTHOrO Crnosi crieyeT NpoOBOAUTL PYYHOW MexaHudeckon TpamboBKOM [0
[OCTUXKEeHUA KoaddULMeHTa ynnoTHEHUS, YCTAHOBNEHHOIO NPOEKTOM. YNMNOTHEHUE NEPBOro 3aLUTHOro
cnos TonwuHor 10 cm HenocpeACTBEHHO Hag TPyoonpoBogOM MPOU3BOAAT PYYHbIM MHCTPYMEHTOM.

7.7.5. PacTpyGHble coeanHEeHNsi HanopHbIX TPYD BBIMOMHSAOT MO CReAyLwen TEXHOMOMMN: 04MCTKa
OT rpsA3n U Macen rnagkoro koHua Tpybbl; HAHECEeHWe Ha TMafdKkoM KOoHUe TpyObl MeTku, 06o3HavarLemn
rnyovHy HagBuraHus KoHua Tpybbl B pacTpyO; nomelleHre YNIoTHUTENbHOMO Konbla B na3 pactpyba;
CMaska rmagkoro KoHua TpyObl M yMMAOTHUTENbHOIO Kombua (IMULEPVHOBBIN UM MbIfIbHBIA PacTBOpP);
HagBWraHue rnagkoro KoHua Tpybbl B pacTpyd Ao mMeTkn. Ha koHuax TpyO AormkHa 6biTb dhacka noa
yrnom 15°% BbINOMHEHHas B 3aBOACKMX YCMOBUSX UMM Ha MecTe MoHTaxa. COOopky pacTpybHbIX
coeanHeHun AuameTpom Ao 110 MM  OCYLLeCTBRSIOT BPYyYHYO, Ana Tpy6 Oonblwero guameTpa
UCNONb3YIOT HaTSKHblE MOHTaXHble npucrnocobneHuns. NpaBunbHOCTbL COOPKM COEAUHEHUS U YCTaHOBKM
YMNNOTHUTENBHOMO KONbLia NPOBEPSIETCS LYyNOM TOMWMUHOM 0,5 MMm.

7.7.6. COopKy pacTpyOHbIX COedVHEeHWn cnefyeT NpousBOAMTL NPU TemnepaType HapyKHOro
BO34yXa He HWXKe Hyns. YNMNOTHUTENbHbIE KOMbLa A0 Hadana MOHTaxa AOMKHbl HAXOAUTBLCS B TEMNoM
noMeLLeHnm.

7.7.7. Tlpn 3acbinke nasyx U yCTPOWCTBE 3aLMTHOIO Criosi TPyHTa COoeauHeHuss TpybonpoBOAOB
OCTaBMAT He3acbiNaHHbLIMKU A0 NPOBeAEeHNS NpeABapUTENbHbIX UCMbITAHUIM Ha FrePMETUYHOCTb. 3achInKy
nasyx v ynioTHEHUE IPyHTa B NPUsSIMKax NPOU3BOASAT C UCNOMNb30BaHNEM MEXaHU4eCKnx TpaMboBOK.

7.7.8. MoHTax y3noB B KONoOALAax MpOu3BOASAT OOHOBPEMEHHO C MpoKnagkon Tpybonposoaa.
[MpucoeanHeHne TpybonpoBoaoB K doriaHuaM, 3anopHON 1 perynupytoLen apmatype npousBoaaT nepes
3acbinkon TpybornpoBoaa 3alMUTHbIM cCrioeM rpyHTa, 6e3 3aTskkm 6ontoB. OkoHYaTenbHasd 3aTsbkka
©0onTOBbLIX COEAMHEHUI BLINONHAETCH HENOCPEACTBEHHO nepes rmapaBnnyeckMmM NCMbITaHUEM CUCTEMBI.

8. NCTbITAHME N COAYA TPYBOINPOBOOOB B 3KCIUTYATALMIO

8.1. CornacHo CHwull 3.05.04 HanopHble u Ge3HanopHble TpybGOMPOBOALI BOLAOCHAGXKEHMS U
KaHanuM3auuMm WCMbITbIBAT Ha MPOYHOCTb WM MMOTHOCTb (FEPMETUYHOCTB) TMAPABINYECKUM  WIN
NMHEBMAaTMYECKNM CNOCOOOM ABaxAbl (MpeBapuUTENbHOE N OKOHYATESbHOE).

8.2. MpenBapuTensHoe ucnbiTaTensHoe (M30bITOYHOE) MMapaBIUYecKoe AaBneHNE NPU UCMbITaHUK
Ha MPOYHOCTb, BbLIMOSIHAEMOE [0 3acbiNkM TpaHWEM W YCTaHOBKM apmatypbl (rMOpaHToB,



NpefoXpaHNTENbHbIX KranaHoB, BaHTY30B), AOIMKHO ObiTb paBHO pacyeTHOMY pabodemy OaBrieHwuto,
YMHOXEHHOMY Ha KoadhdumumeHT 1,5.

8.3. OkoHYaTenbHOe ucnblTaTenbHOE MMApPaBINYecKoe AaBrieHne MpU NCMbITAHMSAX Ha NIOTHOCT,
BbINOMHSEMbIX MOCME 3acbINKN TpaHLIen 1 3aBepLUeHnss Bcex paboT Ha JaHHOM yyacTke TpybonpoBogaa,
HO OO0 YCTaHOBKW MMOPAHTOB, NPeAOXPaHUTENbHbIX KManaHOB U BaHTY30B, BMECTO KOTOPbIX Ha BpeMmsi
UCMbITaHWS yCTaHaBNMBAKT 3arfylwku, [AOMKHO OblTb paBHO pacyeTHOMy paboyemy OaBreHuto,
YMHOXEHHOMY Ha KoadhduumeHT 1,3.

8.4. [Jo npoBefeHUs1 UCNbITaHUS HaMOPHbIX TPyOONpPoOBOAOB C pPacTpyOHbIMU COEOUMHEHUAMU C
YyNNOTHUTENbHBIMK KOMbLiaMU MO Topuam TpybonpoBoga M Ha OTBOAax HeobxoAMMmo ycTpauBaTb
BPEMEHHbIE UMK NOCTOAHHbIE YNOPbI.

8.5. [lpemBapuTtenbHoe ruapaBnMyeckoe WCMbITAHWE HarnopHbIX TpybONpoBOAOB cneayeT
nNpon3BOaUTbL B CreayoLlem nopsiake:

- TpybONpOBOA 3aMnofHWUTb BOAOW U BbiaepXaTb 6e3 AaBneHust B TedeHune 2 y;

- B TpybonpoBoge co3aath UCMbITaTeNbHOEe AaBrneHre 1 NoaaepXunsaTb ero B TedeHme 0,5 y;

- CMbITaTeNbHOE AaBlieHNE CHU3NTb 40 Pac4YeTHOro 1M NPoOM3BECTU OCMOTP TpybonpoBoaa.

Bblioepkka TpybonpoBoda nog pabounm gaBneHuem npov3Boautcss He MeHee 0,5 4. Beupgy
nedopmaumm obonovku TpybonpoBoga HeobxoaMmo nogaepXxmeaTtb B TpyOONpoBOAE MCMbITaTeNbHOE
unun paboyee gaBneHne NogKaykon BoAbl A0 NOMHOW cTabununsauum.

TpybonpoBoa cuuMTaeTcs BblAepXaBLUMM NpeaBapuUTernbHOE rMApPaBfiMYecKoe WCMbiTaHWe, ecrnu
noA uvcnbiTatenbHbIM AaBrneHMeM He oBHapyXeHO paspbiBOB TPyO WMNU CTbIKOB U COEAUMHUTEbHbIX
netanewn, a nog pabounm gasneHnem He obHapyXeHO BUOMMbIX yTeYek BOAbI.

8.6. OkoH4aTenbHOe ruapaBnuyeckoe MUCMbiTaHWe Ha MNOTHOCTb MPOBOAUTCA B CreAyloLlem
nopsiake:

- B TpybonpoBoge crnegyeT co3gaTb [aBrieHMe, paBHOe pacyeTHOMYy pabodemy OaBreHuto, U
nogaepXusaTb ero 2 4; npy nageHun gasneHus Ha 0,02 MlMa nponssoanTcs Noakayka Boapl;

- [aBrneHve noAHMMalT [0 YPOBHS MWCMbITaTeNbHOrO 3a nepuog He 6Gomee 10 MuH M
NoAdEPXKMBAKOT €ro B Te4eHune 2 u.

TpybonpoBog cuuTaeTcs BblOEPXKaBLUMM OKOHYaTeNbHOE MApaBlNYEecKoe WCMbITaHue, ecnu
dhakTuyeckas yteyka BoAbl 13 TpybonpoBoga npu UcnbITaTeNlbHOM AaBfEHUM He MPEBbIWAET 3HAYEHUN,
ykasaHHbIX B Tabnuue 5.

Tabnuua 5

[onycTumas yTedka Boabl Ha ydacTke TpyGonpoBoda ANMHON 1 KM
NPy OKOHYaTENbHbIX UCTbITAHWUAX Ha FePMETUYHOCTb

HapyxHbii gna- Donyctumas yteuka, n/MvH, gnst Tpyo

MeTp Tpy6, MM C HepasbeMHbIMU C pacTpybHbIMWN COEaUHEHUSIMU
(cBapHbIMU, KINEEBLIMMN) Ha YNAOTHUTENbHBIX KOMbLAX
COEAVHEHUSIMM

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 14

250 0,7 1,55

280 0,8 1,6

315 0,85 1,7

355 0,9 1,8

400 - 450 1,1-05 1,95-2,1

500 - 560 11-1,15 22-23

630 12 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. 'vapaBnuyeckne MUCNbITAHNS CaMOTEYHbIX KaHanM3auMOHHbIX CeTer BbIMOMHAIT Mnocne
3aBepLUeHNs TMapou3onsLMOHHbIX paboT B KonoAuax B ABa aTana: 6e3 konogues (NpeaBapuUTenbHoOe) U
COBMECTHO C Konoauamu (OKOHYaTenbHOE).

8.8. OkoHuaTenbHOe wucnblTaHWe TpybonposBoda KaHanusauum COBMECTHO C  Konoguamu
npounasogaT cornacHo CHul 3.05.04.



8.9. [wugpaBnuyeckMe WCMbITAHUS CUCTEM U3  MOJSIMMEPHbIX MaTepuarnoB  BHYTPEHHUX
TpybonpoBoAoB NPOBOAAT NPY MONOXKUTENBHON TeMnepaType OKpyXKatLlen cpeabl He paHee, YeM vepes
24 4 nocne BbIMOSHEHMS NOCNEeQHEro CBapHOro 1 KNeeBoro CoOeAHEHMS.

8.10. lnapaBnMyeckne WCMbITAHUA CUCTEM BHYTPEHHWX BOAOCTOKOB OCYLLECTBMAKT MNyTem
3aMnoJSIHEHNsT MX BOAOW Ha BCH BbICOTY CTOSIKOB. VCMbITaHMS MPOBOAST MOCME HapPy)XHOro0 OcMOoTpa
TpybonpoBOoAOB W  yCTpaHeHUs BUAMMbIX OedekToB. [mnapaBnmMyeckoe WUCMbITaHUE  CKIEEHHbIX
TpybonpoBOAOB HauMHalOT He paHee, YeM 4epe3 24 4 nocrne BbINOfHEHUSI NOCMNeAHero CoeanHeEHUs.
Cuctema BOOOCTOKOB CYMTaETCH BblAep)KaBLUEW WUCMbITaHWE, ecrnn no mcredeHunm 20 MWH nocne ee
HaMoMHEeHMs NPU Hapy>XHOM OCMOTpe TpybompoBOOOB He OBHApYXXeHO Teuu unu apyrux AedekToB u
YPOBEHb BOAbI B CTOSIKAX HE MOHU3UIICS.

8.11. MNMHeBMaTM4YeCKME UCMbITaHUSA TPyH6ONPOBOAOB, BbINOMHEHHbLIX N3 MOMMMEPHbLIX MaTepuanos,
npou3BoaAT NPU Ha3eMHOW W HaA3eMHOW uX MpOKnagke B Crefyllux crydasx: Temnepartypa
oKkpyxatoLlero sosayxa Hmxke 0 °C; npuMeHeHne BoAbl HEAOMYCTUMO MO TEXHUYECKUM MPUYNHAM; BoAa B
Heo6Xxo4MMOM A1 UCTIbITAHMI KONMMYECTBE OTCYTCTBYET.

MopsagoKk NHEeBMATUYECKUX UCMbITaHMIA  TpybompoBOOOB M3  MOMMMEpPHbLIX MaTepuanoB W
TpeboBaHMsi 6e30NacHOCTU NPU UCMbITAHUSAX YCTaHaBIMBAKOTCHA MPOEKTOM.

8.12. MNpeaBapuTenbHble N OKOHYaTENbHbIE UCTbITAHWUS CaMOTEYHbIX KaHanM3auUOoHHbIX CceTen 13
Tpy6 OonblOro guameTpa AonyckaeTcsa NpoM3BOAMTbL NMHEBMATUYECKUM crnocobom. NpeaBapuTernbHbie
UCMbITaHUS NPOBOAAT A0 OKOHYaTENbHOW 3achbiNkM TpaHwewn (CBapHble COeOUHEHWUs TPYHTOM He
3acbinatoT). WcnblTatensHoe [aaBneHue coxaTtoro Bo3ayxa, pasHoe 0,05 MMa, nogpepxusaioT B
TpybonpoBoae B TeuyeHue 15 muH. lNMpm 3TOM ocmaTpuBaloT CBapHble, KreesBble U Apyrne CTblKU U
BbISIBNSAOT HEMNMIOTHOCTU MO 3BYKY MpOCayMBaloLLerocsi Bo3ayxa, no nysbipsam, obpasyolmmcs B MecTax
YyTEeUKMn BO3ayxa 4Yepes CTbIKOBble COEAUHEHWS], NOKPbITbIE MbIfIbHON 3MYMNbCUEN.

OkoH4yaTernbHble UCMbITAHUA MHEBMATUYECKMM CMOCOBOM MPOBOAAT MPU YPOBHE FPYHTOBLIX BO,
Hag TpyOol B cepeauHe ucnbiTyemoro TpybonpoBoga meHee 2,5 M. OKOHYaTENbHLIM MHEBMATUYECKUM
UCMbITaHMAM nogBepratrT ydacTku anuHon 20 - 100 m, npy 3TOM nepenag mexay Hamboree BbICOKON U
HU3KOWM TOYKaMu TpybonpoBOAa He OOIMKeH npeBbiwaTh 2,5 M. [THeBMaTUYeckme MCnbiTaHUst MPoBOAAT
yepes 48 4 nocne 3ackbinky Tpybdonposoaa. McnbiTatensHoe U3bbITOMHOE AaBIEHME CXATOro BO3gyxa
yKkasaHo B Tabnuue 6.

Tabnuua 6

VMcnbiTaTtenbHoe gaBreHne cxxaTtoro BO34yXa npu nHeBMaTn4eCkomM
UcnblTaHMN CaMOTEYHbIX KaHalMn3auNnOHHbIX pr60I'IDOBO£I,OB

YpOBEHb rPYHTOBbLIX WMcnbiTaTensHoe gasnexne, Mlla Mepenag
BoA h ot ocu Tpy6o- 136bITOYHOE KOHEYHoe p AaBneHus,
nposoga, M HavarnbHoe p 1 p-p,Ma
1
h=0 0,01 0,007 0,003
O0<h<0,5 0,0155 0,0124 0,0031
05<h<1 0,021 0,0177 0,0033
1<h<1/5 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. TlpuemKky B 9aKchnnyaTauuio TpybompoBOAOB HEOOXOAMMO MPOBOAMTbL, PYKOBOACTBYSCH
OCHOBHbIMW nonoxeHuamu CHulM 3.01.04, a takke CHull 3.05.04. lMpu ucnbitaHumM TpybGonpoBOAOB
BOAOCHaBXEeHNS 1 HAaNoOPHOW KaHanu3auum n caade Ux B 3KCnnyaTauunio JOMKHbI COCTaBNATLCS:

- aKTbl Ha ckpbiTble paboTbl (MO OCHOBAHWIO, OMNOPaM W CTPOUTENbHBLIM KOHCTPYKLMAM Ha
TpybonpoBoaax u T.4.);

- aKTbl HAPY>XHOro ocMoTpa TpybonpoBOAOB 1 3rieMeHTOoB (Y3r0B, Konoaues 1 T.4.);

- aKTbl UCMbITAHWI HA MPOYHOCTb U MAOTHOCTbL TPYOONpPOBOAOB;

- aKTbl Ha NPOMBbIBKY 1 Ae3UHMEKLMI0 BOAONPOBOAOB;

- YCTaHOBMEHNE COOTBETCTBUS BbINOMTHEHHbBIX PaboT NPOEKTY;

- aKTbl BXOAHOIO KOHTPOIS Ka4yecTBa Tpyd 1 coeanHUTENbHbIX AeTanewn.

8.14. Kpome npremKn CKpbITbIX paboT 1 MPOBEPKN akTOB UCTbITaHWUs TPybonpoBOAOB Ha NNOTHOCTb
N HapyXHOro ocMoTpa, npvemka 6e3HanopHbix TpybonpoBOAOB OOJMKHA COMPOBOXAATLCS MPOBEPKON
NPSMONUHENHOCTU, @ Takke MHCTPYMEHTanNbHOW NPOBEPKON NOTKOB B KONOALLAX.

Mpn npuemke BHYTPEHHUX BOLOMNPOBOAOB OOMOMHUTENBHO MPOM3BOAUTCS MPOBEPKA MacropToB
Unn cepTudmnKaToB Ha NONMMepHbIe Tpybbl, COEAUHUTENBHbIE AeTann n apMartypy.



9. TEXHWKA BE3OMACHOCTW NP MOHTAXE TPYB
N3 NOJIMMEPHbLIX MATEPUAIOB

9.1. O6bwwme TpeboBaHMA TEXHUKM GesonacHocTu ykasaHbl B CHwull IllI-4, kpome TOro, cnegyet
BbINOMHATE TpeboBaHUA HacTosALWwero pasaena.

9.2. HeobxoanMo NPOBOANTL OCMOTP M KOHTPOSb CBApOYHOro 00OpYAOBaHUS, a TakKe M30MALmm
3NEeKTPONpPoOBOAOK, paboTbl YCTPOWCTB [ONs MexaHudeckon o6paboTkm KOHLOB UM TOpuoB Tpyb.
PesynbTaThl NPOBEPKM AOMKHbI COOTBETCTBOBATL MACMOPTHLIM AaHHbIM Ha 0bopyaoBaHuMeE.

9.3. TexHU4Yecknit OCMOTP CrefyeT NPOU3BOANTL HE pexe, YeM OAMH pa3 B MeCsIL, C perMctpaumen
pe3ynbTaToB MPOBEPKM B XXypHare npoussoactea pabor.

9.4. 3HayeHusi NapameTpoOB PEXMMOB CBapKM OOMMKHbI OTBeYaTb TPebOBaHMAM TEXHOMOTMYECKMX
HOPM AnNsi KaXAoro BMaa nonvMepa.

9.5. K npou3BOACTBY CBapOYHO-MOHTaXHbIX paboT npu cTpouTenscTBe TpybonpoBogoB w3
NOMMMEpPHbIX MaTepuanoB [AOMNYCKalTCS CBapLivKW, Mpolwelwe TeopeTU4eckoe M MpakTu4eckoe
oby4deHune Mo cneunanbHON NPorpaMme 1 CBapyBLLME KOHTPOIbHbIE CThIKM MO CreumanbsHON NporpaMme.

9.6. Tpybbl B mpouecce XpaHEeHWst U MOHTaXka He BbIAENSOT B OKPYXKaKLLYy cpedy TOKCUYHbIX
BELLECTB M He OKa3blBalOT BIUSHMS HA OPraHM3m YeroBeka Mpu HenmocpeACcTBEHHOM KoHTakTe. PaboTta ¢
Tpy6amm He TpebyeT ocobbix Mmep 6e3onacHoOCTH.

9.7. lNpu pabote c Tpybamn cnenyet cobniogate npasuna noxapHon 6esonacHocTn. B cnyyae
BO3HWKHOBEHWSI MoXapa M 3aropaHust Tpyd ux cnegyet TyLWWTb NMoObIMU cpeacTBaMy NoXapOoTYLLIEHUS.
Mpun TyweHUN orHs OT 3aropaHust TpyO B CKMAACKMX MOMELLEHUSX crnefyeT NPUMEHATb NPOTUBOrasbl C
PpunbTpoM mapku "B" unu pmneTpytouime npotTmueorassbi.

9.8. M'mppaBnuyeckue 1 NHEBMaTUYECKME UCTIbITAHNS TPYOONPOBOAOB CreayeT NPou3BoAUTb MNOCHe
UX HaEXHOTO 3aKpenneHns 1 yCTPOMNCTBa YNOPOB MO MX KOHLAM U Ha NOBOPOTaXx.

9.9. lMpu MOHTaxe M UCNbITaHNAX TPyOONPOBOJOB 3anpeLaeTcsi MPUCIIOHSATb K HAM NECTHULbI U
CTPeMSHKU, XOAWUTb No Tpybonposody. 3anpeliaeTca o6CTykmBaTb TPyObl MOMOTKOM UIU OTTAMMBATL UX
OT CTEHOK TpaHLUEN UK CTPOUTENbHBIX KOHCTPYKLMNA.

10. TPAHCIMOPTUPOBAHWE N XPAHEHWE TPYB
3 MONMMEPHbBIX MATEPWAIOB

10.1. MonumepHble TpYyObl U cCoeAMHUTENbHbIE AeTann MOryT TpaHCNopTUPOBaTbCA NMobbiM BUAOM
TpaHcrnopTa B COOTBETCTBUM C MpaBuniaMy NepeBO3KU FPy30B, TEXHUYECKUMMU YCMOBUSMU MOrPy3Kn U
KpenneHusi rpysoB, AEWCTBYIOLMMW Ha AaHHOM Buae TpaHcnopta, U TexHudyeckumu TpeboBaHusiMun
nocTaBsLLMKa Npu ycrioBun obecnevyeHus mep no nNpeaynpexaeHnio MexaHM4yeCckux NoBpexXaeHun rpysa.
Bce paboTbl, CBSi3aHHble C TPaHCMOPTUPOBKOW, CregyeT NpoBOAUTb NMPWU TeEMMepaType OKpyXarwLero
BO34yXa He HIKE YKa3aHHOM B COOTBETCTBYHOLLMX HOPMATUBHbLIX JOKYMEHTaXx.

10.2. Tpy6bl n3 NONUMEPHBLIX MaTepuarnoB PEKOMEHOYETCH XPaHUTb N NEPEeBO3UTb HAMOTaHHbIMM B
OyxXTbl MM Ha KaTyWKW, OTAENbHbIMU YMakoBKaMy B Mayky UMW OTAENbHbIMU TpybGamu 60MbLIoro
AnameTpa B COOTBETCTBMU C HOPMaTUBHBIMW JAOKYMEHTaMM Ha NX U3roTOBIEHME.

10.3. Mpwn norpyske n pasrpyske Tpyd 1M getanen, oCOBEHHO Npu OTpULATENbHLIX TeMMNepaTypax
BO3ayXa U Temnepatypax, 6nuskux K Hyrno, HeobxoamMmo cobntofaTb OCTOPOXKHOCTb AN UCKMYEeHUs
yOapoB U MEXaHNYeCKUX NOBPEXAEHUN.

10.4. MNpun xpaHeHuun Tpyd Ha cknagax AOMKHblI cOBNAAaThCs YCrOBUS, yKadaHHble B HOPMATUBHbIX
[OKyMeHTax, npu 3ToM BbicoTa Wwtabens Tpyb He AoMmKHaA NpeBbILaTh 3 M.

XpaHeHune Tpyd, HaMOTaHHbIX Ha KaTyLLUKW, ONYCKAaeTCs TONbKO B BEPTUKANbHOM MONOXEHUN.

XpaHeHue coeanHuTenNbHbIX AeTanen AOMKHO OCYLLECTBNATLCS TONbKO B yNakOBaHHOM BUAE.

Heobxogumo obecneynTb COXPaHHOCTb TPyD M COoeOuHUTENbHbIX AeTanen OT MeXaHU4ecKux
noBpexaeHun, gegopmaumi, nonagaHna Ha HUX HeMTENPOAYKTOB M XUPOB, 3aCOPEHUSA BHYTPEHHUX
NMOBEPXHOCTEN, OOMYyYEHNs1 CONMTHEYHBIMU fyYamu.

10.5. B neproa MOHTa)xa CPOK XpaHeHus Tpyd u geTanem Ha CTPOWUTENbHOM MIoWaake OOJMKEeH
ObITb MUHUMaMbHbBIM.

MpunoxeHue A

KINACCUOUKALMA TPYB U3 NMOJIMMEPHbLIX MATEPWAIOB



Ons HanmopHbix TPyO AEncTByKOLWME HOPMATMBHbIE OOKYMEHTbl YCTaHaBMMBAaKT COOTHOLLUEHMWE
MeXOy HapYXHbIM OUaMeTPOM M TOMLUMHON CTEHKM TPyO B 3aBMCMMOCTM OT MakcMMmarbHOro paboyero
nasnenus: 0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MINa no cdopmyne

_ 2[o]s

H

P (A.1)

roe P - makcumansHoe paboyvee gasneHue (MOP), MMMa;

D, - HapyxHbIit anameTp TpyGonposoaa, M;

S - TOMLWKUHA CTeHKM Tpybonposoaa, M;

[0] - pacueTHas npouHocTb K3 yeroBus AnUTenbHOM NpoYHocT, MMa.

B npuHsaTOM B HacTosllllee BpeMs MeXAyHapoOHOW Knaccudukaumm MapkMpoBka Tpyb
npoun3BoaunTCA No cepuam "S" n ctaHgapTHOMY OTHoLEeHMO "SDR", 3Ha4eHns KOTopbIX OnpeaenstTces no
dopmynam:

s=RL r=2 (a2a3
2 S

MakcumanbHoe paboyee gaeneHne cesasaHo ¢ "S" 1 "SDR" oTHOLWEeHnemM

2MRS

= (A4
c(SDR-1)

roe MRS - MMHMManbHasa gnutesnbHasa NnpoYHocTb, Mla;
C - kK09(hPULMEHT 3anaca NPOYHOCTU, YCTaHABNMBAETCSA AN KaXXAO0ro Buaa mMartepvana u JOJDKeH
NPUBOAUTBLCSA B COOTBETCTBYIOLLMX CBOAAX NpaBwsl.

KaHanusaunoHHble TpyObl NoApa3aensoTcs Ha Knacchl MO KOMbLEBOW KECTKOCTH GO, kMa

3
GO:E i 1 , (A.5)
12\d, ) 1-4)

roe E, - mogyne ynpyroctu matepmana, kfla;

d.. - cpeaHuin anameTp cevenms TpyGbI, M;
MU - koadbduumeHT lNMyaccoHa maTepunana Tpyosl.

Mpu G, < 2500 Tpy6a cuntaetcs "HexecTkoit”, npu G, LI 2500 - 5000 - "nonyxectkoi”, npu G, =

5000 - 10000 - "xecTkon".

OCHOBHbIEe NMokKasaTernm CBOWCTB HEKOTOPLIX MONIMMEpPHBLIX MaTepuaroB Tpyo npuBeaeHbl B Tabnuue
A.l.

Tabnuua A.1

dU3NKO-MexaHMYeCKMe NoKasaTenn HEKOTOPbIX MONMMEPHbIX MaTepuarnos,
npyMeHsieMbIX Npu Npon3BoacTee Tpyd
N COeAMHUTENbHBIX AeTanei (CnpaBoYHble AaHHbIe)

[lokaszaTesb BemmumHa nokasaresd OJjd MaTepuala

IIH], IIB] [IBX I1I1 Cumreli | Xstopu- | CrexJio-
( TIHIT) nosm- |poBaH- |MJIacTUK
[IBII [ICII DTUJIEH | HEIM
[IBX

InorHocTs, (0,94- |0,93- [091- (1,4 0,91 |0,93- |1,57 1,6 -
o/ cm3 0,96 0,94 0,93 0,95 2,2




llpenmen 20 - 15 - 10 - 50 - 25 - 18 - 50 - 40 -
TeKyUeCTu 25 18 12 56 28 26 55 200 <*>
npm pac-
T SKE HUM,
MIla

Yonmuenne |800 800 600 50 >200 {200 - 70 - 04 -
npu pas- 500 120 1,4

peiee, %

Mooy Jib 800 600 200 3000 |1200 |550 - 2900 5000 -
YIPYyTOCTH, 800 25000
MIla xRS

Kospouum- |2 2 2 0,7 15 1,2 - 0,62 0,18 -
eHT Tel- 1.4 0,3
JIOBOT'O
JIVHEMHOTO
pacummpe-
HUA,

-4 -1

10 ° ¢

PacueTHas |5- 5 2,5 - 10 - 5- 6,3 10 10 -
MIPOYHOCTE, 6,3 3,2 12,5 6,3 30 <**>
MIla

<*> Ina deHondpopMaibOETUIOHLIX, MNOJIMUDOUPHEIX M SIOKCUIHEIX CMOJI.
<FRS B OCeBOM HaMpaBJIEHUN.

Mpunoxexue b
NMEPEYEHb HOPMATWMBHbBIX JOKYMEHTOB

B HacToswmnx HOpMaX AaHbl CCbIJTIKM Ha cneayrwme HOpMaTUBHbIE OOKYMEHTbI:

CHwmlI 2.04.01-85*. BHYTPEHHMI BOIONPOBOL M KaHaNIM3alus 3IaHUN

CHwmlI 2.04.02-84*. BomocHabxeHyre. HapyXHEE CETUM M COOPYXEHMS

CHuIl 2.04.03-85. Kanamusaumsa. HapyxXHbHE CeTM U COOPYXKEHMA

CHuIl 2.04.14-88*. TernioBad M30JAUMA OOOPYHOBAHMA M TPYyDONPOBOIOB

CHuIl 2.07.01-89*. I'pPamoCTPOUTENIECTBO. [IJIJAaHMPOBKA M 3aCTPOMKa TOPOOCKUX
M CeJIbCKUX I1OCEJICHUM

CHmlI 3.01.01-85*. OpraHmM3alums CTPOUTEJLHOTO NIPOM3BOICTBA

CHuIl 3.01.04-87. llpreMKa B 3KCIJIyaTalMl SaKOHYEHHBX CTPOUTEJbLCTBOM
00BekTOB. OCHOBHEBIE I1OJIOXEHMA

CHuIl 3.05.01-85*. BHYTPEHHME CAaHMTAPHO- TeXHUUYECKUE CUCTEME

CHwulI 3.05.04-85*. HapyXHEE CeTM M COOPYXEeHMS BONOCHAOXEHMS UM KaHaIM3aLUUuU

CHuTl 111-4-80*. TexHUKa 6e30MacHOCTM B CTPOUTEJILCTBE

T'OCT 2930-62. IprBOPE M3MepUTesbHEe., MpudTH U SHAKU

KoucynpTaHTIlIOC: ODpMMedaHMe.

B3ameH T'OCT 18599-83 llocTaHoBjeHueM l'occTaHmapTa Pd oT
23.03.2002 N 112- cr c 1 sausapsa 2003 roma BBEIEH B IOEUCTBUE
TOCT 18599-2001.

T'OCT 18599-83. TpyOH HANOPHEE M3 IMIOJMBTUIIEHA. TEeXHUYECKME YCJIOBUS

KorcynbpTanTIlyoc: npuMedaHMe.

B3ameH TOCT 29324-92 [IpuxaszoMm PoCTexperyIMpOBaHMUs oT
05.10.2004 N 24- ctr c 1l anpeng 2005 roma BBemen B OeMcTBuE

T'OCT ICO 161-1-2004.

T'OCT 29324-92. TpyObl M3 TEPMOMJIACTOB IJIS TPAHCIOPTUPOBAHUA



(m1co 161/1-78) XMOKOCTEM. HOMMHAJIbHEIE HapyXHBE IMaMETPHE U
HOMMHAJIbHEIE IaBJeHud. MeTpuuecKas Cepud.

Mpunoxexne B
(cnpaBo4Hoe)

HOMOIPAMMBI AJ1A OMPEAOENEHNA NOTEPb HAMOPA B TPYBAX
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PucyHok B.1. Homorpamma gns onpegeneHusi notTepb Hanopa
B Tpy6ax anameTtpom 6 - 100 mm (mpu K, =0,00002)
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PucyHok B.2. Homorpamma gns onpegeneHus notepb Hamnopa
B Tpy6ax anametpom 100 - 1200 mm (npu K = 0,00002)
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KoadppumumeHTa k[ Ha TemnepaTtypy BOAbl Npu pacyeTe
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PI/IcyHOK B.4. Homorpamma anga onpeaeneHna nonpaBo4vyHOro

AnA ONPEAENEHNA ANAMETPA KAHAITM3ALIMOHHOIO TPYBEOIMNMPOBOOA
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PucyHok I'.1. Homorpamma ang onpefeneHus guameTpa
KaHanusaumoHHoro Tpybonposoaa

Mpunoxexne

METOOMKA NMPOYHOCTHOIO PACHETA TPYBOINPOBOAOB
13 MOJIMMEPHbBIX MATEPWAJIOB
MPY NMOA3EMHOU MNMPOKNAOKE (OBLUME NMPUHLNMBI)

MpoYHOCTHOM pacyeT TpPyOOMPOBOAOB M3 MOMUMEPHbIX MaTepuarnoB, YIOXKEHHbIX B 3emrie,
pekoMeHayeTCs CBOAUTL K COBMI0AEeHNI0 HEpaBEHCTRaA:
Ansl HAMopHbIX TPY6OMNpoBOAOB

g —_
—"+%slo;(u.1)

£pp pu

Ansi caMOTeYHbIX TPYGONpoBOaoB

[

+5<10:(@2)
Epn

™

p

AN ApeHaxHbIX TPybonpoBoaoB



E,— &,
—+— 1K, <1,0,(a3)

EPP

rae &, - MakcumanbHoe 3HaueHne AedopmaLuy pacTsKeHUst maTepuana B CTeHke TpybObl u3-3a
0OBanbHOCTM NONEPEYHOro ceveHns TpyObl N0 AENCTBUEM FPYHTOB (qrp , Mla) n TpaHCNOPTHBLIX Harpy3ok

(d,, MMa);

£- CcTeneHb pacTsXeHUs MaTtepuana CTeHKM Tpybbl OT BHYTPEHHero JaBfeHust BOAbl B
TpybonpoBosae;

£, - CTeMeHb CXaTus MaTepuana CTeHKM Tpybbl OT BO3AENCTBUA BHELIHWX Harpysok Ha
Tpybonposos;

&pp- MPEAEnbHO [0NYCTUMOE 3HauYeHne AedopmaLiin pacTsikeHUst maTepnana B CTeHke TpyObI,
NPOVCXOASLLEN B YCIOBUSIX penakcaLnm HanpsXKeHni;

&,, - peaenkbHo JonyctMas AeopMaLmMs pacTsHKeHUst MaTepuana B CTeHke TpyObl B yCNOBUSAX
nonsyyecTu;

KSL1 - KoachhmumMeHT 3anaca, yunTbiBatoLMIiA BUA, nepdopaumm B CTeHKax TPyObl, KOTOPbIA MOXHO

MPUHATbL NPW KPYroBOM OTBEPCTMU B MafKOCTEHHOW Tpybe - 2,3; KpyroBOM OTBEPCTMM B CTEKIIO-
(6asanbTo)nnacTtukoson Tpybe - 3,0; LWEeneBoM OTBEPCTUM CO CKPYrNEeHHbIMU yrnamu (COOTHOLLEHWEe

CcTopoH 8:1, Hanmpumep, 25 Ha 3) - 1,3; ona gpyrMx ycrioBUM BenunyMHa KSL1 OOIMKHa NpUBOAUTLCS B
HOPMaTUBHbIX JOKYMEHTaX.
3HayeHne &, MoOXeT ObITb onpegerneHo no dopmyne

S
£, = 427K, S WK, (1.9

roe K, - koadhuLMeHT nocTenu rpyHTa Ans narnbatolmnx HanpsxxeHWid, yYnTbIBalOLLNIA KavyecTBO

YMNNOTHEHUS, €r0 MOXHO NPUHUMAaTL: NPU TWaTernbHOM KOHTpone - 0,75, npn nepuoan4eckom KOHTporne -
1,0, npu oTCyTCTBUM KOHTpOns - 1,5;

Kw - k03hpULMEHT 3amnaca Ha OBasflbHOCTb MOMEPEYHOro CeveHusi TpyGbl, MPUHMMAETCS PaBHbIM:

1,0 - ANs HAaNOPHbIX M CAMOTEYHbIX TPYOONPOBOAOB U 2 - AN APeHaXHbIX TPYGOoNpoBOAOB;
{J - oTHoCUTENBHOE YKOpPOUEHME BEPTUKANBHOIO AnameTpa Tpybbl B rpyHTE, yCTaHaBNMBaeTCs Kak

npegenbHoO onyctumMmoe 3Ha4eHne
Y=y, +y, +y,. (05)

rae {J,, - OTHOCWTENbHOE YKOpOYeHWe BEepTUKaNbHOTO AuameTpa Tpybbl MoA AeicTeueMm
TPYHTOBOW Harpysku;

- T0 e, Noa AeNCTBUEM TPAHCTOPTHBIX Harpy3ok;

- oTHOCUTeNbHOE YKOPOUeHWe BepTUKanbHoro guameTtpa Tpybbl, o6pasoBaBlueecs B npolecce
CKnagMpoBaHus, TPaHCMOPTUPOBKM M MOHTaa. Ero MoXHO NpuBnmkeHHo npuHuMaTh no Tabnuue [.1.

Tabnuua .1
KonbueBas »xecTkocTb G ncu MNpwu CTEMEHWN YNITOTHEHUS TPpyHTa
0 M
obonoyek Tpybsl, MNa po 0,85 0,85-0,95 oonee 0,95
[o 276000 0,06 0,04 0,03
276000 - 290000 0,04 0,03 0,02
Bonble 290000 0,02 0,02 0,01




K. K

'\ qu
l/Ir :Kox—pl (lu'6)
P K,G,+K_E_

roe Kr - KOSd)d)I/ILI,I/IeHT, y‘-II/ITbIBalOLLI,I/IIZ 3ana3abliBaHne 0BaJibHOCTU NnornepevyHoro cev4yeHuns pr6bl

BO BPEMEHU W 3aBUCALLMW OT TuNa rpyHTa, CTENEHW ero YNrOoTHEeHWUs, rMOpOoreoriormyecknx ycrioBuw,
reoMeTpun TpaHLen, MOXeT NPUHMMaTh 3HavyeHusa ot 1 oo 1,5;

Kw- KOS(*)d)I/ILI,I/leHT I'IpOFI/I68, y'-II/ITbIBalOLLI,I/IIZ Ka4yeCTBO MOoAroToOBKU JOXa U YNNOTHEHUA, MOXHO

npyHUMaTh: Npu TwaTenbHOM KoHTpore - 0,09, npu nepuogmyeckom - 0,11, npu GECKOHTPOSIBHOM
BeaeHun pabor - 0,13;

Krp- KO3(h(PULUMEHT, YyUUTbIBAKOLLMIA BMUSIHWE [PYHTa 3acbiMKM Ha OBaflbHOCTb MOMNEPEYHOro
ceyeHns TpybonpoBoaa, MOXHO NPUHSATL paBHbiM 0,06;

E, - mopynb aecopmaumn rpyHTa B nasyxax Tpasweu, Mia;

K, - koadbdWUMEHT, yunTbIBAIOWNIA BIMSIHWE KOMbLIEBOA XECTKOCTW 06onoukn Tpybbl Ha
OBasbHOCTb MOMNEPEYHOro ceveHns Tpybonposoaa, MOXHO NpuHUMaTh paBHbiM 0,15;

q, =yH, . (@.7)

rae J - yaenbHbln Bec rpyHTa, H/mM3;

HTp - rmybuHa 3acbinku TpybonpoBoda, CcuyMTas OT MOBEPXHOCTM 3emMnM [0  YPOBHS
rOPM30OHTaNbLHOIo AnamMeTpa, M;
GO- KpaTKOBpeMeHHas KorbLieBas XeCTKOCTb 060no4km Tpyobl, Mlla;

E,l

G, =53,7—— _
1-u7)D-s)

(4.8)

roe E, - kpaTkoBpeMeHHbIi Moayrb YNpyrocTv Mpu pacTshkeHnn matepuana Tpy6bl, MMa;
| - MOMEHT MHEepLUUM cedyeHns Tpybbl Ha eauHULY ONVHbI, onpeaensemsblii no popmyne

3

S
| =—, (0.9
1 (A4.9)

M - KOSq)d)I/ILI,I/IeHT nyaCCOHa MaTtepuana pr6b|, npuBOANTCA B HOpMaTI/IBHOﬁ LOOKYMEHTauunu;

K,q
Y. =K, — , (0.10)
K, G, + KranFp

roe Ky - KO3 PULMEHT YNSNIOTHEHUS TPYHTA;

qT - TPAHCNOPTHAaA Harpys3ka, npuHnmMmaemasa no crnpaBoYHbIM AaHHbIM O4N1A N'YCEHUYHOro, KoJ1ieCHOoro

n gpyroro TpaHcnopTa, MlMa;
N - KOAPDULNEHT, yunTbIBaOLWMNIA rMYyOMHY 3anoxeHusa Tpybonposoaa, npu H<1n =0,5;

K, - k0o3thpnLMEHT, yUnTLIBAIOLMIA NPOLIECC OKPYIMEHUs OBann3oBaHHOI TpyObl Noa AeicTBrEM
BHYTpeHHero gasneHust Boasl B Bogonposoze (P, Mla)

K =— (0.11
" 1+2P/qu (1)

rae (. - cymMmapHas BHelHas Harpyska Ha Tpy6onposog, Mla;

Q. =0, +q,; (0.12)



_a D
E. = ; (O.14
(¢
= =2, (0.15)

roe UO - KpaTkoBpeMeHHadaA pac4eTHad NpoO4YHOCTb Mpu pacTdaXeHn maTtepuana pr6b|, Ma;

E,, E, - kpaTko- 1 ponroBpemeHHoe 3HauYeHUsi MOAYNS YNpYrocTU Npu pacTsikeHUM maTtepuana
TpyObl Ha KOHEL, Cpoka Crnyx0Obl aKkcnnyaTaumm Tpydonposoaa, Mlla.

C 0
,(0.16

0" *3

pr

rae K, - koacbduumeHT 3anaca, 4omkeH NPUBOAUTLCS B HOPMATUBHBIX [JOKYMEHTaX.

Ecnu B pesynbTate pacyeToB 3HaveHWe neBor 4vactu BbipaxeHus ([.1) 6ypet Gonbwe 1, TO
cnegyeT MOBTOPWUTb pacyeTbl NpUM  OPYrMX XapakTepucTukax matepvana Tpyd wnu  yknagku
TpybonpoBoaa.

[anee npoBepsAlT YCTOMYMBOCTb OBOMOYKM TPyObl MPOTMB AENCTBUS COMETaHUs Harpysok: Ans

HanopHbIX ceten - FPYHTOBbIE U TPaAHCMOPTHbIE qc' OT TPYHTOBbLIX BOA, Q a TakKXe BO3MOXHOro

B’

BO3HMKHOBEHMA BaKyyma Q B pr6OI'IpOBOJJ,e, ONsi CaMOTEYHbIX CETEN - qrp + QFB, ana gpeHa)XHbIX

Bak

ceTel - C UCMOMb30BaHUEM BblpaXeHns

K, K,,/nE G
K
3y

~>(q, +Q, +Q,.). (0.17)

roe Kyr - KO3(OPULMEHT, YYMUTLIBAKOLMIA BNUSHAE 3aCbIMNKMA FPYHTA Ha YCTOMYMBOCTb OOOSOYKM,

MOXHO MpuHsTh 0,5, a Anst cooTHowenust Q_ : Q. = 4:1 - paBHbIiM 0,07;

K - koapduumneHT, yunTbiBalOLWMIA OBanNbHOCTL MOMEPEYHOro cedveHus TpyGonposoaa, npw

OB
0<@<0,05K, =1-0,7¢;
K3y- KO3(phMLMEHT 3anaca Ha YCTOMYMBOCTb ODONOYKM Ha AEWCTBME BHELLUHUX HArpy3ok, MOXHO

NPUHATbL paBHbIM 3;
GT- OnuTenbHas KonbLieBas XecTKoCTb 060noyku Tpybel, MlMa, onpegenserca no popmyne

_4475E, (s
" @-) (D-s

3
j . (0.18)

Mpumep pacyeTa Ha MPOYHOCTL NOA3EMHOIO KaHanm1sauyMoHHOro Tpybonposoaa

KoHcynbTaHTlnoC: npumevaHue.
B3sameHn NOCT 18599-83 NoctaHoBneHnem NocctaHgapta P® ot 23.03.2002 N 112-cT ¢ 1 aHBap4
2003 roga BeeaeH B aencteue FOCT 18599-2001.

[aHo. Tpybbl ¢ HapyXHbIM gnameTpom 1200 mm, MNMHL, cpegHenerkoro Tmna ¢ TOMWMHON CTEHKU S
= 46,2 mm (TOCT 18599) yknafbliBaloTCA B TpaHLWe Ha rnybuHy HTp =5 M B ceTn caMOTe4HoW

KaHanusauun. B ycrnoBusix cTpouTenbcTBa MO MOBEPXHOCTU Hag TpyGOMpoOBOAOM  BO3MOXHO



nepemeLLeHne TSHXKENOro TpaHcnopTa ¢ AaBrieHneM Ha rpyHT . = 0,01 Mra. Beicota rpyHTOBbIX BOA, - 1

M OT noBepxHocTu 3emnu. TpebyeTcsa nogobpaTtb rpyHT A4S 3aCbINKK.
PeweHve. [Ina 3acbinky Ha MecTe CTPOMTENbCTBA NPUHUMAEM TPYHT C yAenbHbIM Becom )/ = 18

kH/mM3. 3HayeHns kpaTko- 1 gonroBpemeHHoro moaynen ynpyroct MHA - £, = 800 MMa un E, = 200
MMa.

1. OnpefgensieM rpyHTOBYIO Harpysky q, = yHTp =18 x 5 =90 kH/m2 = 0,09 MMa.

2. Onpepfensiem obuiyto Harpysky . = ¢ + ¢, =0,09 +0,01=0,1 Mla.

3. Onpepgensem KpaTkoBpEMEHHYIO KOMbLEBYIO XXeCTKOCTb 060mo4ku Tpybsl no (4.8, [.9)

3 3
60:53,75(3j =53,7@(ﬂj = 0,204 MMa.
12\ D 12 (1200

4. Onpepensiem OTHOCUTENbHOE YKOPOYEHWe BepTUKanbHOro AvameTtpa TpyObl mopd AencTBueM
rpyHTOBOW Harpysku no (0.6) npu K =1

. K,K,K,0, _ 101,25[D,11[0,09
"7 K,G,+K,E, 015[0,204+0,0605

= 0,037 vnun 3,7%,

npuHMMaem Kr - KaK cpefiHee 3Ha4yeHue, paBHbIM 1,25;
KW - C y4E€TOM Nepuoamyeckoro KoHTpons pasHbiMm 0,11;
K, - paBHbiM 0,15;

Krp - paBHbIM 0,06;

Erp - paBHbIM 5 MIMa (ans cpeaHux ycnosuin).

5. OnpepensieMm yKopoyeHMe BEPTUKANbHOrMO AuameTtpa TpyObl Mog AEWCTBMEM TPAHCMOPTHOM
Harpy3ku no (4.10)

y - KKa __10umol

= = =0,003unu 0,3%.
K,G, + K nE 0,150,204 +0,06[1[5

6. Onpegensiem OTHOCUTESNIbHOE YKOPOYEHME BepTUKaNbHOro avameTtpa Tpybobl no ([.5), npuHss
Y, =2% (ans G, > 0,29 MMa u ctenexn ynnotHeHwns rpyHTa 0,85 - 0,95 no Tabnuue [.1)

Y=y, +g, +, =37+0,3+2=6%.

7. OnpepensieMm MakcumasibHOe 3HayYeHue CTEMNeHU pacTshKeHUss maTepuana B CTeHKe Tpybbl n3-3a
OBaInbHOCTH NOMEPEYHOro ceyeHust TpyGonposoaa nog AeiicTBuem Harpysok no (A.4) npy K =1 m

K, =1

e =4,27K, S K., = 427052 0,0601=0,0Lnm 1%
’ D 1200

8. Onpepensem cTeneHb CXatus MaTtepuana CTeHKM TpyObl, npoucxogsLwiero nog LencTBMEM
BHELLHWX Harpy3ok Ha Tpybonposog no ([.14)

.-G P_ 01 1200

= =0,0016wunm 0,16%.
2E, s 2[800 46,2

9. OnpepgensemM 4ONYCTUMYIO CTENEHb PacTsHKEeHUA matepuana B CTeHKe Tpybbl, MPONCXOAsLLErO B
ycnosusix penakcaumv no (4.15) npn 0 =25 MlMa



10. Onpepensiem JONYCTUMYIO CTENEHb PACTAXEHNA MaTepuana B CTeHke TpyObl, NPOMCXOASALLEro
B ycnosusix nondyyectu no ([.16)

P+ <10

w o
0,01 + 0,0016 =0,16+0,1=0, 26, yto meHbLue 1,
0,0625 0,016

T.e. NPUHSATbIE AaHHbIE MO TPYHTY 3acbifNkM U €ro YnnoTHEHWS YOOBMETBOPSOT MPOYHOCTHBIM
TpeboBaHMsIM AN gaHHOro TpybdonpoBoaa.

MpunoxeHue E
AKT

O NMPOBEAEHNN BXOOHOIO KOHTPONA NAPTUUN TPYE
N3 NOJIMMEPHbLIX MATEPUAINOB (COEONHUTENBHbLIX OETANEW)

TIOJTYUYEHHEBIX

HaMMEHOBAaHMe OopTraHM3aluuMy [IoJydaTesld
pr6m( COeIMHUTEJIbHEIE neTanM) IOJIyUYeHbsl OJIS CUCTEeM
IaBJIEHUEM MIla

BOOOINIPOBOHO, KaHalM3auMmd m 1Op.
Mel, HMXenomgnmcabBlMecsd, KOMUCCHUA B COCTabe.
npencraBpmTesin

OopraHmM3alumMa 3akKasuumka, OoJkHocTb, &.JL. O

opraHm3aumsa OoOpalumkKa, OOJIKHOCTb, O. M. O

SKCIUIyaTUpyplasa opraHm3aumd, OoJKkHocTb, &.J. O
NpoBeJiM BXONHOM KOHTPOJIb mnapTum Tpy6 ( coemmumTenbHeix netajen) N
OyiaMeTpOoM MM, IJIMHOM M ( wr.)
IOCTAaBJIEHHHX
HaVMeHOBaHue OoupMH, IaTa
n3 [noJjiMMepa Tura
[lapTuUs COCTOUT U3

wT., OyxT uiu BapabaHos ( ANMKOB
M COOTBETCTBYyET
COeNUHUTEJIbHEIX AeTalell) POCCUMCKHUM MM
3apyOEeXHEM CTaHOapT
KommuectBo Tpy® [
Y MM, OJIMHOM _ M .
( MapKMpPOBKa MO CTaHOApPTY)

KommuecTBo merajem [
M) MM mT.




( MapKMpPOBKa MO CTaHOaApTYy)
IaHHHE O CONPOBOOMTEJILHOM CepTHUdUKATEe

Pesynbrar. naptusa Tpyd ( COemMHUTENBHEIX AeTajiel) COOTBETCTByeT
(He cooreeTcTByeT) POCCUMCKUM cTaHmapTaMm u CONPOBOIMUTEJHHEIM
cepTupmraram n MoxetT ( He MOXeT) OBTbL IONyllEHA K MOHTAaXY.

DaTa MNomonucu

OT 3akasumMka
Or nompAamYmKa
OT sKCHJyaTHUpyolen
opraHm3aumumn




