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Pasgen HopM TexXHO/IOrMYecKoro MpoeKTUpoBaHUA
YroflbHbIX W CnaHueBblX WaxT "Tpy6onposofbl, MNpokiaabiBa-
emMble B MOA3eMHbIX BblpaboTkax" paspaboTaH WMHCTUTYTOM
"AoHrunpowaxt".

C BBefeHWEM B AeNCTBME HACTOALMX HOPM yTpauu-
BalOT cuNy "YKasaHuUs Mo MNPOEKTUPOBaHWIO TpybonpoBoAos,
NPoKNaAbiBaeMbIX B BbIpaboTKax YrosibHbIX W CNaHUEBbIX axT
m3ga. 1974 r. v nn. 4,1-4.11 Hopbl TEXHOSIOFNYECKOrO
MPOEKTUPOBAHNA [/ITAaBHOr0 WM y4aCcTKOBOro BOAO0T/IMBA
(BH7M 24-81).

Mep&kTopbl - uHX. Padanosny M.J1. (AoHru"ponax?)
vHXK. Leirik6epr C.4. (Lertpornnponaxr)
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MuHucTepcTBO ! HopiA» TeXHO/I0rM4ecKoro 3HM: 38-p4
yronbHom ! NMPOoeKTUpPoOBaHUA Yrosib- MwuHyrnenpcm ECP
MPOMbILLUMIEHHOCTN | HbIX M CAAHUEBbIX LUAXT

CCCP : | B3ameH "YKasaHuii no

Pasgen "Tpy6onposogbl,
npoknagbisaere B Mog- |
3eMHbIX BblpaboTkax"

~AMuHTN6NPobI MPOEKTUPOBAHUIO TPY-

| 6oruaceogoB..." un3a.

[

| . CBOVE MoyoeEHH

1/1. HacTosilme HOpMblI PacrpocTpPaHSAKTCSA Ha MPOeKTUpoBaHUe
Tpy60nNpoBOAOB pPa3/IMYHOIO0 Ha3Ha4YeHUs, MNpPoKIadbiBaeMbIX B MOA3eM-
HbIX BblpaboTKaxX YrosibHbIX W CraHLeBbIX LUaxT (fanee B TeKcTe Ans
KpaTkocTu "Tpybonposoabl").

Hopmbl He pacnpocTpaHSAlTCA Ha MPOeKTUPOBaHWE TEeXHO0rMYecKnx
Tpy60NnpoBOAOB TMAPOLLIAXT.

1.2. Tlpn NpoekTMpoBaHUW TPybOMPOBOAOB [A0/MKHbLI cO6A0AATLCS
Tpy60BaKMsa HacToAWMX HOPM, O06LUECC H03HbIX U BEAOMCTBEHHbIX HOpMa-
TUBHbIX [OKYMEHTOB MO MPOeKTMpOBaHWIO, cTaHgapTos, [MpaBut 6e3o0-
nacHoctu u lMpaBWi TeXHUYECKOl 3Kcnayatayuu.

1.3. B cooTBeTcTBUM C HasHauyeHMeM TpybonpoBoAabl nogpasge-
nawTca Ha

MPOTUBOMO™NAapPHO-0POCUTENTHbIE,

LWaxTHOro BOA00T/INBA,

3aKnafoyHoro martepuana,

ckaTtoro Bo3gyxa,

AerasauunoHHble,

LIaXTHbIX CUCTEM ¢ YAMLMCKKPOBaHWM BO34yXa.

1.4. Tpy6onpoBofabl Npa3fenseTcs Ha mMaructpasabHoe, o6cny-
XKMBAKOLLME TFpynny Yy4Y4acTKOB WM Bblpa OTOK, M y4yacTKOB, 006CAyXu-
BalOLLMe OAMH Yy4acTOK W ofAHYy BblipaboTky. Tpy6onpoBoAbl, Np Kna-
[aBaeMble B CTBOJ1ax, OTHOCATCA K MarucrtpasibHbIM

BHeceHbl Bcecoto3HbIM YTBEpPXaeHbI j Cpok of efeHuns
Hay4yHo-ucrnepn Batesnb' MwuHyrnenpomom

CKUM W MNpPOEeKT am CCCP npoTo-c/nom

MHCTUTYTOB Yroa»HOM oT 21/11.64

MPOMbILL/IEHHOCTU 1
"LeHTporunpowaxr”



1.5. lpn nNpoeKTMpoBaHUM TPY6OMPOBOAOB HALMEXMUT MPUHWU-
MaTb OMNTUMa/lbHble B TEXHWKO-3KOHOMWYECKOM OTHOLUEHUW CXeMbl U
cnocobbl MPOKNaAKW, KOHCTPYKTUBHbIE peLUeHUs, & Takxe [MameTpbl
M TOMWMHBLI CTEHOK W Mapku cTanu Tpy6, (hacoHHble fetann v gpy-
rme wusgenvs.

1.6. Bce Tpy6onposofbl, He3aBUCUMO OT HaM4MUs MPOTUBO-
KOPPO3UIAHOr0 MOKPLITUA WX TEenJoBOM W30MAUMKN, [O/MKHbI OKpaLUn-
BaTbCA B Cfnefylolue ornosHasaTesibHble LBeTa:

KpacHbIN - NPOTMBOMOXXAPHO-0POCUTENBHBIN,

YepHbIiA - BOL00T/INBA,

CUHWIA - 3aK/n1afoyHoro martepuana,

rony6oi - ckaToro BO3gyxa,

cepbliii - X0N0A0HOCUTENSA,

3enebHi - KOH/JEeHCcaTopHOW BoAbl (NPU KOHAWLMOHU-
poBaHuUn),

YKeNTbIi - ferasauuu.

OkKpacky cnefyeT MNpov3BOAMTbL MOI0COM LMpUHO 50 MM Mo
BCEW [/IMHE WM KoMbUamu LwvpuHoii 50 mMm 4yepe3 150-200 wm.

2. TPOK/ADKA TPYBOMPOBOOB

2.1. Pa3melleHne TpybomnmpoBOAOB [0/HKHO obecreymBaTb [f0-
CTYMHOCTb W YA06CTBO MX OCMOTPA, MOHTaXa W AeMOHTaka npu co-
6nogeHUn TpebosaHUii “lMpaBun 6e€30MacHOCTU B YrOJIbHbIX W CrlaH-
LeBbIX Laxrtax".

[onyckeeTca nNpoknagka TPy60mnpoBoAOB B CrneyuanbHO Mpoby-
PEHHbIX CKBaXKMHax.

Mpn HeobxogMMOCTM Npoknagku 6osee 5 cTBOMOBLIX Tpy6onmpoBo-
[0B cnepyeT paccmaTpuBaTb M 060CHOBbIBATb TEXHWKO-3KOHOMUYECKUM
CpaBHEHWEM BapWaHTOB LeecoobpasHOCTb MPOXOAKW CheumnasibHoro
KOMMYHMVKAaUVNOHHOI0 CTBO0/1a, OCHALLEHHOro K/eTeBbIM MOABLEMOM.

2.2. Mpn paBneHun B Tpyb6onposoge 6onee 6,4 Mh cnepyeT
npefycMaTpmBaTth 3alUMTHble YCTPOMCTBA, WCKIOYaOLLVEe BO3MOXXHOCTb

MOpa>KeHUs1 fitofeii NMpy HapylleHWM FepMeTUYHOCTM pPasbeMHbIX COeAu-
HEHWIA.

Mpoknagka TpPy6onpoBOLOB B BePTUMKa/IbHbIX
BblpaboTKax

2.3. HanopHble Tpy6onpoBoabl [O/MKHbI pacnonaratbcs, Kak
npasuio, B TPYyOHO-KabesbHbIX OTAENEeHUAX, 060pyfO0BaHHbIX KreTe-
BbIM/ MOABLEMAMMU.



2.4. £A8 TpybonpoBoAOB, MVMeOWMX 6bKapopasbeMHHa Win
hnaHroBble COEAMHEHWNS, 3a30pbl MeXay TPy6oii M Kpenbk cTBOMA
[O/MKHA 6biTb, KaK MpaBWMso, He MeHee YyKasaHHbIXx B Tabn. |.

Ta6bnuua |
YonosHoe | [1BB- : YCnoBHbIA AnameTp Tpy- . 3asop mexay
neHus, M/B . bonpoBoAB, MV Tpy6on un
Kpanblo, MM,
CcBblILe : Ao * ;. cBblWe 1 no . He MeHee
0 4 0 100 120
100 2Co 1 X
200 450 160
450 500 200
4 6,3 0 100 130
100 200 160
200 450 170
6,3 10 0 100 140
100 200 100
200 400 200
10 16 0 100 150
100 200 200
200 300 225

2.5. Pa3smelieHve Tpy6onpoBOAOB B BepTMKasbHbIX CTBOJIAaX
JO/mKHO obecneynBaTb BO3MOXHOCTb MOAbEMA WM onycka Tpy6 npu
X 3aMeHe.

2.6. OTKIOHEHUA ocx TPybbl OT MPOOKTHOFO MOMIOXKEHUS B Mec-
Tax ee KpernsieHUsi Ha yyacTKax Mexay COCefHVMMK XOMyTam>X He
OOmKHbI npeBbiWwate 50 mm.

Mpoknagka TpyGonpoBOAOB B HAaK/IOHHBLIX: U
rOpM3oHTANbHbIX BbIPa6oTKaXxX
2.7. Tpy6onpoBoabl creAyeT pacnofaratb, Kak mnpasuso, co



OTOPOHbI Mpoxofa [ANA /I0Aeli Ha KpoHLITeMHax, nofsBeckax WM Mo
nouyse BbIPaboTKM HO Mpoknajgkax. Ha nepecevyeHusax BbIpaboToK fo-
NyoKaBTOsA pacrosioXkeHne TpybonpoBofoB B 3arnybsieHUAX Mo pesibeo-
BbIMA MYTAMMN.

B BbipaboTkax ¢ Aylowum nopogamu Mpoknagka Tpyb6onposo-
[0B Mo NoyBe He fAornyokaeTcs.

2.8. Mpn HanUuMM NTIOKOMOTUBHOW OTKaTKW (KPOMe OTKaTKun
KOHTaKTHbIMW 3/1eKTPOBO3aMK) U pacnosioXXeHnn Tpybonposofa Hag
NOABVXKHUL, COCTABOM 3a30p MeXy BbICTyNnawowyMm1 4Yaotamu Tpyb6ornpo-
Bofla W rabapmTom MOABVMXKHOINO o0oO0TaBa [O/DKEH ObiTb He MeHee 250 MM,
a paccTosiHMe Mexzy BbICTynawowymm 4yaoTamu Tpybonposoja W Linasiamu
(meahenibCoBbIbI NEpPeKpbITUEM) - He MeHee 1800 mm.

2.9. 3as3op mexay Tpy6onpoBoAOM M Kpenbi, a Takke Mexay
napanenbHbIMKM Tpy6onposBogamn [o/mkeH OblTb He MeHee 100 mm

2.10. TMepexon MarvoTpasibHbIX rasonpoBOfO0B, MPOIOKEHHbIX
Mo HaK/OHHbIM CTBOJ1IaM,4epe3 COMPsHKEHUA O FOPU30HTasIbHbIMU BbIpa-
6oTkamun criefyeT npegycmatpmBaTbh 3 KaHaBKe Ha MoyBe Takvm 06-
pas3om,* 4yTobbl MCK/KOYanacb BO3MOXXHOCTb 06pa3oBaHUSA BOASAHbLIX MpPo-
6eK 1 nospexxaeHUst Tpybornposofa Mpwu [BVXKEHUU TpaHcrnopTa.

2.11. Ha Tpy6onpoBogax, 3amno/IHEHHbIX >XWAKOCTbIO, Heobxoau-
MO npefycMatpmMBaTb B HWDKHelA UX 4aoTu CAWBHOW Tpybonposog c
3a[BMKKOM AN BbINyCKa >XWAKOCTM B BOA03abOPHbIA KoNogeu wav B
BOJOOT/IMBHYIO KaHaBKy. HapyXHblii gnameTp W TOAWMHY CTEHKW C/INB-
Horo Tpy6onposoga cnedyeT onpefensATb M0 HOMOrpamme (Mpuaoxe-
Hue 2).

3. KOHCTPYKIVBHbE TPEBEOBAH/A K TPYBOIMPOBOOAM

3.1. MMpuHATas B NpoeKTe KOHCTPyKuuUs TpybomnpoBofa H[O/HKHA
obsoneymnBaTthb:

6e3onacHyl0 1 HafeXHyl 3KcrnayaTauuio;

yA06CTBO MOHTaXa;

BefleHne TeXHO/I0rM4YeckKoro npouecce B COOTBETCTBUW O MpoO-
eKTHWWN napameTpamu;

BO3MOXHOCTb BbIMO/IHEHUA Pab0T M0 KOHTPONO U UCMbITAHUIO;

npegoTepatleHne ob6pasoBaHUA BO3AYLUHbLIX U BOASAHbLIX MPO6GOK.

3.2. Mpoknagky Tpy6onpoBofoB B CTBOJIax cregyeTt npeay-
cMaTpuBaTtb, KaK npaHwno, 13 Tpy6 pnuvHon go 12,5 M, wunu, no
COrylacoBaHMI0 C 3aKas34YMKOM W MOHT&XXHOW opraHu3auuen, - osap-



TagM nneTaMuU. [Me ocTasnibHbIM rOpPHbLIM BblpaboTkaM ANUHY Tpy6 cne-
ayet npuHumatb 6-8 M.

DrxHa Tpy6 y4yacTKOBbIX 3aKnafouHbiX TPy60ornpoBOAOB [A0/HKHA
npuHMMaTbcs A0 4 M, B OYUCTHbIX 3360AX - A0 2 M.

CoefiMHeHMa Tpyb6onpoBoAOB

3.3. Ana Tpy6onpoBoAOB 3akNafo4vyHOro MaTepuana cnepgyert
MEHATb TO/AbKO OblOTPCpPa3beMsble COeAVNHEHUSA, A8 AerasalMoHHbIX
Tpy6onpoBoAOB - hiaHUeBble coeAuMHeHUA. [ONs ocTasbHbIX Tpy60npo-
BOLO0B [JO0/DKHbI, KaK MpaBuio, MPUMEHATHCA ObiCTpOpasbeMHble coe-
OWNHEeHNA, a TaMm, rAe OHW He MPOXOAAT M0 TeXHWYECKUM YCNOBUAM , -
hnaHuesble coeguMHeHUs. [pUMeHeHME CBapHbIX COEAUMHEHUIA B yCno-
BUAX , pernameHTMpoBaHHbIX [MpaBunamm 6Ge3onacHocTw, cnegyeTt npe-
gycmaTtpuBaTb MO corslacoBaHUM C MpPovM3BOACTBEHHA! obbefnHeHUeM.

3.4. [320aKTOM [JO/DKHO ObITb OrOBOPEHO, YTO CBapHble coefun-
HeHVs criefyeT NpPOr.T304UTb Ha PacCTOSAHUW He MeHee:

250 MM OT onop W MoABeOOK;

200 mM oT Havana wu3ruba;

300 MM OT OMOp A0 BbapHbIX LWTYLEPOB N 600bILLEK.

3.5. PasbemHble coefiMHeHWA Ha Tpyb6onpoBofax, CBapeHHbIX
BOTbIK, CnefyeT rnpegycmartpvsaTb B MecTax MOAK/IOYeHMs Tpy6onpoBo-
[OB K annapartam, apmatype u gpyromy ob6opygoBaHuio, TpebyloLiemy
B Mpolecce 3Kcnayataumm nepmognyeckor pasbopkm WM 3aMeHbl.

3.6. Pe3bboBble coefMHeHMA Ha Tpybonposofdax fonyckaeTcs
npegycmaTtpmeaTb AN8 BCNOMOratesibHbIX TPy60npoBoAoB (€/1/1BHbIX,
BOLOCHAOXXEeHNSA Kameo U T.M.).

Pa3melleHve apmaTypbl

3.7. Tpyb6onpoBogHyl apmaTypy cregyeT pacnonaratb B [0OCTYnM-
HbIX N5 ee 06CNY>XMBaHMUA MecTax.

3.8. 3agBkKkm (BeHTWUAW), NpefHasHayeHHble AN K.Y,

HUA OTAENbHbIX YYacTKOB Tpy6onpoBOAOB, [O/DKHbI MpefycMaTpuBaTbCs:
3a BCeX OTBETB/IEHWAX BOAOMPOBOAHBLIX SIMHWA C YMC/IOM MNOXKap-
HbIX KPaHOB Ha JIMHUN HE MeHee Tpex;

Ha BOAOMPOBOAHbLIX JSIMHUSAX, Ha aselWwyx OTBETBNIEHWUN, Yepe3
Kaoxkable 400 wm;

Ha BCex OTBETB/IEHMAX* 0T MarmcTpasibHOro BO34yX0MnpoBoAa
MU rasonposoja;

npu-



Ha Kakoli BeTBW y4yacTKOBOF0o ra3onpoBoAa;

Ha KaXJoW AelicTBylOLWLer paerasauMoHHOW CKBarlwHe;

Ha BCex OTBeTBJ/IEHMAX TPyb6onNnpoBOAOB CUCTEM KOHAWULWOHU-
poBaHWsA BO3jyXa W Ka yuyacTKax, He WMellmMx OTBeTB/IEHWU, yepes
Kaxgple 50C M.

KpenneHne Tpy6onpoBofoB

3.9, [Ana kpenneHua Tpyb6onpoBOAOB B BepTUKa/IbHbIX CTBO-
nax cnepgyet npegycmartpuBaTb onopbl (CTynbsA WM KonAoHe). [lepBbii
OMEpPHbIA CTYN [O/MKEH 6biTb YCTAHOBJ/IEH Ha paccToAHMM He 6osee 50 ™
0T ycTbs cTBo/sla. PaccTtofHuMe wmexay nocneaywowumu cTynbsasmMu, a
TakKXXe MeXay nocsieAHUM CTYy/I0M WU KOJIEHOM He [A0/HKHO MpeBblaTth
npueefeHHbIX B Tabn. 2.

3.10. Onopbl U nogBeckn pnsa Tpybonmpce 040B cnefyeT pacno-
naratb M0 BO3MOXHOCTU 6nvKe K apmaTtype, ¢hsiaHram, TPOMHUKaM
U OpYruM 3/1eMeHTaM, rae MMeeTcsa COCpefoOTOYeHHas Harpyska, a
TakXXe K MecTaM MoBopoTa Tpacchl.

Ta6bnuuya 2
YCNnoBHbI Npoxog . po 150 @ 200-250 : 300-350 :400 wm
Tpybonposoga, MM :6onee
PaccTtosHue wmexay onop-
HbIMWU CTY/bAMMU, M, He
6onee 200 150 100 80
3.11. Ana npepoxpaHeHUs BepTUKasbHbIX TpybonpoBoAoB OT

NpoaosibHOro u3rnba HeobxoAMMO npegycMaTpuBaTb YCTAHOBKY Ha-
npaensAwLWmMx onop (XOMyTOB) , paccToOAHMe MeXAy KOTopblIMW onpefje-
nseTcsA  cornacHo pekomeHayembiM npun.3 wun 4.

KoanneHns xomyToB B CTBOJle CrefyeT, KakK npaswno, npegycmar-
puBaTb HemocpeACTBEHHO K Kpenu WM K cneyuanbHbIM paccTpenam, He
CBAA3AHHbLIM C 3/IeMeHTamMu apMWUPOBKW, HECYLWMMU MNPOBOAHMKU MOABEMHbIX
coCyfAoB,

3.12. Ana kpenneHusa Tpyb6onpoBOAOB, MNpOKAagbiBaeMblX WAN
noAsewlMBaemMbiXx B BblpaboTkax 0 yraoM w knoHa oT 5° pgo 30°,

cneAyeT MNPUMEHATb MPOTUBOYTFOHHbIE ycTpolicTBa, a MNpuM yrnax Hak-
noHa 6onoe 30° - onopHble CTynbsA M KoneHa. [Mpu yrnax HaknoHa Ao



5° KpensieHne TpybonpoBofa HEMOABWKHbLIMM oOnopamn npegycmaTpueaTh
He cnepyer.

3.13. B ropusoHTasibHbIX W HaK/IOHHbIX BblpaboTKax ornopbl U
nogBeckun Tpy6 cnepyeT pacnonaratb 8 COOTBETCTBUM C PEKOMEH-
JauMsamMn TUNOBbIX  KOHCTPYKUWA "¥Y3Mbl KpenseHus Tpy6onpoBoAoB
B BepTUKa/IbHbIX WM HAK/OHHbIX LWAXTHbIX CTBOSIAX W MPOTAXEHHbIX BbipaboT-
kax" (KOurHnpowaxt, MwuHyrnenpom CCCP).

3.14. B Bbipa6oTkax o0 yrnamu HaknoHa 30° m 6osee npu pac-
nonoxkeHnn TpybonpoBoda Ha MoAKMNagkax Mo noyse cnepyet npegy-
cMaTpuBaTb [OMOMHUTENIbHO & 3aKpensieHne ero O4HOCTOPOHHMMW MNoA-
BEeCKaMM CO CTSDKHbIMU My(pTamu yepe3d Kaxkable 50-75 M, a B mecTe
COMPS>XXEHNA O TOPU30OHTa/IbHbIMUM BblpaboTkamun - YCTaHOBKY onop Wi
OMOPHbIX KOJIEH.

MpefoxpaHUTCbHbIE YCTpoiicTBa

3.15. Ha Tpy6onpoBoaax, NpoKIaAbiBaeMbIX B BePTUKasIbHbIX U
HaK/IOHHbIX BblpaboTKa: C ~r/ioM Hak/oHa 6osblle 5° HecoxoAMMo rpe-
AycmaTtpuBaTb TeNecKOoNUYeckKne casibHUKOBble KOMMEHCATOPbl C KOM-
neHcupytowedn cnoco6HocTbio 300 MM.

3.16. Ha Tpyb6onpoBofax, MNPOKIaAblBaeMbIX 3 BepTUKasbHbIX Bbl-
paboTkax, KOMMeHcaTopbl CrefyeT ycTaHaBNMBaTb B BEPXHEW 4yacTu
KaXk[oro yyactka Tpy6, 3aK/I0UEHHOr0 MeXfAy >KeCTKMMMU OMOpHbIMN
KOHCTPYKLUMUAMMN.

3.17. Ha Tpyb6onpoBogax, W\ unabblBaemblX B HaK/IOHHbIX Bbl-
paooTkax ¢ yrsiiom HaknoHa 30° M 0/1€0, KOMMeHcaTopbl ycTaHaB-
nuneaiwTca 4yepe3 150-200 wm.

3.18. B HaknoHHbIX BblpaboTkax ¢ yl/loMm HaknoHa meHee 30e
paccTosiHMe Mex[y KoMMneHcaTtopamu cregyeT onpefenatb Mo dgop-
myse: N

n oi nt » M»
roe n 6 - KoMmMeHcupylowas crnocobHOCTb KOMMeHcaTopa, M;
06 - KO3(h(PMUMEHT NMHENHOro pacluMpeHus Matepuana

Tpy6 (ana otaim 06 - 12-KI6, m/m.°C);
- pa3HoCTb TemnepaTyp, BO3JeACTBYHOLWMNX Ha Tpybo-
nposopg,°C.



10.

4. SALLTA TPYBOINPOBOAOB OT KOPPO3NA

4.1. Mpn paoyeTHOV BeNMYMHE KOPPO3MOHHOrO M3HOca, 6onblueit
npegenbHbIX Be/INYMH,YKa3aHHbIX B N.6.2., ANSA YBe/IMYEHUA CcCpoKa ChayX-
6bl TpybonpoBoga Heob6xoAMMO, KaK mpaBuno, npegycmarpmBatb Mpo-
TUBOKOPPO3NOHHYIO 3aliuTy.

4.2. TIpoTMBOKOPPO3MOHHAA 3awmTa TPpy6onpoBOAOB [O/DKHA MpPO-
eKTUpoBaTbCA MO COOTBETCTBYHLWUM MWHCTPYKUUAM une MO peKOMeHpa-
uvam HAN.

4.3. [Ona TpaHCNOPTUPOBaHMA KMUCAOTHbIX Bod (pH meHee 5) posk-
Hbl MPUMEHATbLCA Tpy6bl, AeTann K apmatypa C KWUCA0TOyCcTOWYMBOW dy-
TEPOBKOW W Hapy>XHOW wu3onsyunen nNn6o M3 KUCNOTOCTOMKUX MaTepua-
nos.

4.4. [Ona cTtanbHbIX Tpy60ONpoBOAOB, NPOKAafAblBaeMblX B BblpaboT-
Kax € OTKATKOMW KOHTaKTHbIMW 3/1eKTpoBO3amMu, Heobxoammo npegycmart-
pvBaTb 3aWUTy OT O6yXJalLWmX TOKOB.

5. THbIWAA V30/ALA

5.1. TensoBy wu30Nauu crepyeTt npegycmarpmsatb [NA CUC-
TeM KOHAVLMOHUPOBAHMA LWAaxTHOro BO3AyXa,

5.2. Tpn BblI6Ope TenaoM30NALMOHHLIX MaTepuanoB N KOHCTPYK-
UM cnepyeT PYKOBOACTBOBATbCA Tpe6oBaHMAMW xnanbl CHAM no npo-
eKTUPOBaHMIO TensoBbIX ceTel. WHCTpyKuueld no MNpOeKTUPOBaHMUIO
TEXHOMOTMYECKMX cTanbHbIX Tpy6ow, oBogoB [occTpos CCCP, Hopma-
TUBHBIMW [OKYMEHTaMW U PeKOMeHAaunsMu Hay4YHO-uccnefoBaTenbCKUX
MHCTUTYTOB,

5.3. Tennosasa wmnsonAunsa TpybonposBof0B, KakK Npasuao, [O/HKHA
npegycmartpuBaTbCca Npu TemnepaType XO0/AefOHOCUTeNs  paBHOW wan
6onee HW3KOWM, 4YeM TemnepaTypa TOYKW PoOCbl A1 pacyeTHbIX yCcno0-
BWIA, A Npu TemnepaType KOHAEHCATOPHOIM BOAbl BLILW CcpeAHEN TeM-
nepatypbl Bo3fyxa B BblpaboTkax. OTKa3 0T TenjsioBOW un30NAUUN B
3TUX cny4vyasax p[o/mKeH 6biTb 060CHOBAH TEXHWKO-3KOHOMUWYECKUMW pac-
yetamu.

5.4. Bce 3neMeHTbl Ten/0M30AALNOHHbBIX KOHCTPYKLUWIA [OMKHbI
BbIMOMHATLCA M3 HEropoyMx WM TPYAHOCropaembiX MaTepuanos, [o-
NyLWeHHbIX K MNPUMEHEHWIO B LUaxTax.



5*5* dnaHueablb CoegWMHEHWNA, apMaTypy, OMOpHble CTYy/1bA W
KOMSAEHO0aTOpPH BPeMeHHO (40 pa3paboTKM HafeXHbIX KOHCTPYKLUWA rura
NX v3onsAuMn B TOPHbIX BblpaboTkax) fonyckaetcsa He TeEMNJ10M30/1MPO-
BaTh.

6. MATEPVWDBI N VBOE VA
Tpybbl N1 haoCHHbIE 4aoTH

6.1. Ona Tpy6onpoBOAOB, TPaHCMOPTUPYIOLNX XXUAKOCTU (LWaxT-
HOro BOAOOT/NMBA, MPOTUBOMOXAPHO-OPOCUTENBHOIO0 /1 CUCTEM KOH-
ONAVOHXKPOBAHUA BO3fAyXa) peKoMeHAyemble MaTepuasibl U ToNWMHA
OTEHKWN fJaHbl B peKoMeHAyeMblX nNpwunox.5,6,7 un 8,

Ana nHeBmaTuyBeHax W fAerasauMoHHbIX Tpy60oMnpoBOAOB TOMLLMHY
CTEHKWN Tpyb6 PEeKOMEeHXYeTosl MPUHMMAaTb MO PEKOMEHAYEMbIM MPUIOXK.
9 un 10.

Ona Tpy6onpoBofoB ¢ pabouum pasneHuem 2,5 MB 1 MeHee
JO/DKHBbI MPUHUMATLCA , KaK npaBu/io, O0BepHble Tpybbl, a Ansa Tpyb6o-
nposofos o0 paboyum pfassieHMem csbille 2,5 MB [0NYOKAeTOA noume-
HEHXXe CBapHbIX Tpyb6, rnocTaBnsiemMblXx B TepmoobpaboTaHHOM Buje,
100 npoueHTOB KOTOPbLIX MOABEPrHYTbl KOHTPO/IO CBapHbIX LWBOB (U-
3KYEOKKMN MeToAaMMu.

B npunnox.5,6,7 n 3 npusefeHbl MUHMMa/IbHble TO/WMHbLI CTEHKW
Tpy6bl, KOTOpble crnefyeT NPUHUMAaTb WU MNpPU JaB/IEHUAX HWKe Tex, Ans
KeTOBbIX 3T* TO/MWMHbLI YKa3aHbl.

Ana Tpyb6onpoBOoAOB 0 napameTpamu, OT/IMYHUKU OT YYTEHHbIX
Tabnuuamu npunoxxeHnin 5-10, TONWMHY CTEHKW CTafbHbIX Tpy6onpo-
BOAOB Cc/ieflyeT OnpeAesiATb B COOTBETCTBMW 0 "YKasaHuAMM Mo pac-
yeTy Tpybonpewogas pas/iIMYHOro HasHaydeHusa" [occTtposs CCCP o yude-
TOM MWHY0O0abIX [0MYCKOB, MpesycMoTpeHHbIX OCT Ha Tpy6bl,u Kop-
PO3VMOHHOro M3Hoca (CM. pekomMeHAyemoe npunoxeHue 1).

6.2. BenuumHy KOPpPO3MOHHOro M3HoOca cnefyet onpeaesnsAtb
no copmyrne, NpuBeAeHHOW B npunoxeHun | .

MpegenbHoe 3HayeHMe KOPPO3MOHHOrO U3Hoca cnefyeT MNPUHU-
MaTb AR y4acTKOBbIX Tpy60onpoBofoB 2 W, [A1A MarucTpanbHbIX -

4 Mbl.

Ana BblpaboToOK € A/INTENbHLIM CPOKOM CNYXObl (OKOM10CTBOJIbHbIE
[BOpbI, KBeplusiarv, LWTPeKN OCHOBHOI0 FOPWM30HTA) CPOK CAy>XObl Tpyb6o-
nposofa [A0/MDKEH MPUHMMATLCA pPasHbIM WAW KPaTHbIM CPOKY  CyXO6bl
BbIPpaboTKM, B KOTOPOI OH MPOJIOXKEH.
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Ana Tpy6onpoBofoB, NPOKNaAblBaeMbiXx B CTBOMaX, Kpome Tpyb6o-
NpoBOAOB 3aK/af04yHOro martepuana, OpPOK CAyObl cnegyeT MNPUHK-

MaTb He MeHee 15 norT.

PacueTHbIi CpOK CcAy>6bl y4acTKOBOro TpybonpoBofa [0/HKeH 6biTb
paBeH CPOKY CNyX6bl yyacTka WanM 6blTb 60Mblle 3TOF0 CPOKa C BO3MOXHO-
CTbi0O MOBTOPHOr0 MCNOMb30BaHUSA apybonpoBoga Ha ApPYyrvx y4yacTKax.

6.3. PacueTHble faBfieHUss HY OTAefIbHbIX ydyacTkax Tpy6onpoBso-
Ja onpegensTca no gopmyne:

P= Pp+ KPH , rpe
Pp - paboyee wnm cTaTtuyeckoe pfaBfieHWE Ha f[AaHHOM Yy4yacTKe
(NpuHMMaeTcA 6onblias BeNYUHA);
PH - Haubonbwee paGouee wnm cTaTuuyeckoe fasneHue B Tpy6o-
nposoge;
r - KO3(h(PULUMEHT yfapHOro AaBneHWUs, MNPUHUMAaeMbIA ANA XNa-
KOCTW W Mynbnbl 0,4 , pna rasa k- 0,2.

6.4. Jina BbICCKOHAMOPHbLIX BepTUKa/IbHbIX Tpy60MpoBOAOB, TpaHC-
MOPTUPYIOLLMX XXUAKOCTU, HEobXxoAMMO MpeAaycMaTpuMBaTbh CEKLMOHWUPO-
BaHMe Ha Y4YaCTKM C Ppas/INYHOM TONWMHOMA CTEHOK Tpy6 MNpeanoyYTUTeNbHO
¢ fdaBneHusmum B Hux 4,0; 6,3; 10,0 n 16,0 Mrla

6.5. pns Tpy6onpoBoAOB 3aK/aaAo4yHOro Matepuana Heobxogumo,
KakK npaBuao0, MNPUMeHATb 6uMeTansmMyeckme Tpybbl C BHYTPEHHWUM CJi0-
eM 13 NI0rNpoBaHHOW cTanu, nubo cTanbHble Tpy6bl, yTepoBaHHble
M3HOCOCTOMKOIM pe3nHol, cnyckaeTcsa MOSIM34YOHUEe N ApYrux 3ddek-
TUBHbIX MeTOAO0B YMPOYHEHUS BHYTPeHHeli MoBepxHocTM Tpyb6 N dacoH-
HbIX 4YacToli. Bbibop cnoco6a mMoBbiWEeHNA M3HOCOCTOMKOCTU Tpy6 credyoT
060CHOBbIBATb  TEXHUKO-3KOHOMWYECKMM CpaBHEHWEM BapuUaHTOB.

6.G. B npoekTax [AO/MDKHbI MPeanovYTUTENIbHO MPUMEHATLCA Tpyo6bl,
M3roTaB/iMBaeMble 3aBOfaMU, HaxoAsALULMecs B palloHa pacrnosioXKeHusi
NPOeKTUPYEMOro 06beEKTA.

6.7. TpOAHMKN, OTBOAbI, Mepexofbl M T.M. NPV YC/IOBHOM [faB-
neHvn pgo 10 Mh cnepyeT npuHumate no FOCT 17374 po HOCT 1738C
"[eTann TpybonpoBoAOB O6eclWOBHble MNPUBapHble U3 YraepoaucTon
ctanu*. lpn ycnoBHOM pfaBneHun cebiwe 10 MR TOAWMHY CTaHOK
3TUX peTasieli crnepyeT onpefenaTb Mo "YKasaHUsIM Mo pacyeTty
CTa/lbHbIX TPy60OMpPOBOLOB pPa3/IMYHOro HasHaudyeHusa" [occTpos CCCP
C yyeToM KO3I(h(PMLMEHTOB Mepexpy3kna paboyero faBfeHUs U KOPPO-



3WCHHOTO0 M3HOCA.
6.8. Bbi6op apmaTypbl criefyeT MpoM3BOAWTL MO GofbaemMy K a -
NeHno - paboyemMy WM CTaTUUYECKOMY.

CnaHubl 1 NpoKagKu

6.9. Cnnwbl N KpenexHble AeTtann K (iaHueBbIM COeAVHEHNAM
cnepyeT, KakK MPOBW/IO, NpuMHUMaTb MO0 pekomeHgyemomy npun. |1.
MpepgnouteHue cnegyeT oTgaBaTb (hriaHuam CBO6GOAHbLIM Ha MPMBaApPHOM
Konbue. [Ana Tpy6onpoBOAOB CXAaToOro BO3fyXa, KPOMe CTBO/100bIX,
npeanoYTUTENbHBIMU SABAAITCA (naHubl C TOppoMAanbHOM MPOTOYKOIA.

6.10. ONA ynnoTHeHUs iaHueBbIX COeAWH HWIA cnepyeT npuMme-
HATb MPOKAAaAKN W3 HEeropoymMx M BOAOYCTOMUYMBBLIX MaTepuasnoB (na-
POHWUT, KAWHTEPUT. CNUpasibHO-HaBUTble U AP.).

Ana B0o3AyXONpoBOAOB, MPOKAaAbiBaeMbIX MO CTBOMAM, MPOKAaAKMK
crieayeT NPUMEHATbL U3 pe3uvHbl Ha ocHoBe CKH-2G, a ansa OoCT3/1IbHUH-
napaHUTOBHE.

Mpoknagkn u3 r.apoHuta BbloupatTca no OCT 481-80 u FOCT
15180-7C no pacyeTHOMY [aBJleHUIO cpefbl B Tpyb6onpoBoje.

Mpn pacyeTHOM paBneHum 6onee 1C MB cnoxXaT NPUMEHATb
cnnpasibHoOHaBUTble npoknagkn (CWJT) no TY 38144233-77.

Onopbl U MoABecKu

6.11. Odotann v y3nbl KpersneHusa TpybonpoBoAOB CcrieAyaT npu-
HMMaTb MO TWUMEBbIM KOHCTPYKUMAM "Y3Mbl KpenneHus Tpy6onpoBo-
0B B BEPTMKa/IbHbIX W HAKJ/IOHHbIX 'NMaxTHbIX CTBOAAX W MPOTSXKEHHbIX,
ropHbix BbipaboTkax" (FJirunponaxt, MwuHyrnenpom CCCP).

JlonyckaeTca NpUMEHeHUWe WHAMBUAYabHbIX KOHCTPYKLUW Kpen-
neHna Tpyb6onpoBOAOM € yyeToM TpeboBaHMWIA rocyanpeTBew X CTaH-
[apToB M HOP aTMBHbLIX [AOKYMEHTOB.

6.12. KOHCTPYKUWMM OMNOPHbIX CTYyNbeB W 6asoK Noj HUX B
BepTUKa/bHbIX C TBOMIAX C/lefyeT pacCUUTbiBaTb Ha Cyr.M3pHyTO Ha-
rpy3ky OoT Beca TpybonpoBoga MeXay BLUIECTOSILEN W HUDKEOTOoSALWEN
onopamu.

6.13. KOHCTPYKUMIO HWKHEl onopbl (KO/eHa) W ee OMOpHbIX
6anok cnegyeT paccuuTbiBaTb Ma CYMMapHyK Harpysky oT Bece
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Tpy6 Ha y4yacTKe [0 MepBOil BbilecTosAWel 0Onopbl U 0T younus,
onpegensieMoro Mpov3BefeHNeM pacyeTHOro AaBfeHUs B HDKHeli uac-
TM Tpy6onpoBoJa Ha €ro Mnpoxo.u30e ceyeHwUe.

6.14. OnopHble 6ankyM Mo CTy/bs W KOJIeHa He [oMycKaeTos
0BsI3blBaTb C 3PMWPOBHOK cTBona. [py pacyeTe OMOPHbIX 6GasioK cre-
AYeT MpUHUMAaTL TPexXKpaTHbIA 3anac MPOYHOCTU OTHOCUMTESIbHO BPEMEH-
HOro conpoTuBneHusi. Kpome TOro, KOHCTPYKLMS OMOPHbIX 6asoK [0/K-
Ha 6blTb NMpoBepeHa Ha YCTOWYMBOCTH.

7. VOBbITAHVE TPYBOINPOBOOAOB

7.1. Bce Bugpl WaxTHbIX TPy60OMNpoBOAOB A0/DKHbI NMoABepratbecs
MUCMbITAHMAM: [erasaunoHHble U CXaToro Bo3AyXa MoABeprakwTcs MHEB-
MaTMYeCKMM MWCMbITAHUAM, BCe OCTallbHble BWAbl TPY60NpPOBOAOB -
rmapasnnyeckum. Bug ucnbiTaHUs U BE/IMYUHY UCNbITATENbHOMO Aas-
neHna crefyeT ykKasbiBaTb B MpoOeKTe.

7.2. Tpn pabounx pasneHuax pgo 0,5 MBE BennyaBa wucnbiTa-
TENIbHOT0 TNAPaBANYECKOro faBfieHNA [o/MKHa Ha B npesblwaTb
paboyee paBneHue,’ Ho 6bITb He MeHee 0,2 Mrla

Mpn pabounx paBneHusax 0,5 Mh n 6onee BenAnuMHa UcNbITaTeNb-
HOr0 TUAPaBAIMYECKOro [JaBfieHMs A0/DKHA MpesbilaTe paboyee paBneHue
Ha 25% un He meHee, uyem Ha 0,3 Mrla.

8. OCOLLULLOCT MPOEKTVPOBAHA TPYBOIPOBOOOB
PA3JMHOPC HASHAYEHA

MpoTnBONOXapHO-0poCUTE bHbLIM Tpyb6onpc 'na

8.1. lpn NpoeKTMpoBaHUU MPOTUBOMOXKAPHO-OPOCUTESIBHOIO TPY-
6onpoBofa HagNeXuT PyKOBOACTBOBATbCA TpebOBaAHUAMMU HAaCTOALWMX
HOPM, a TaKke yKasaHuaMu "WHCTPYKUMM N0 MPOTUBOMOXKAPHOW 3aluTe
Yro/lbHbIX W CAaHueBbIX LWaxT".

8.2. TlpoTmeonexapHo-opocuTesibHble Tpy6onpo3oabl MOryT 6biTb
TYNUKOBbIMW WM KOMbLEBLIMW B 3aBUCMMOCTU OT CXeMbl FOPHbIX BbIpa-
60TOK.

8.3. CneumanbHble NPOTUBOMNOXXapHble Tpybonposoabl (He coBMe-
LUeHHble C OpPOCUTEsSIbHbIMW) A0MYyCKaeTCA cofepXKaTb He3amnosSIHEHHbIMU
BOAOI.



8.4. BO3MOXHOCTb WCMO/Ib30BAHWA B KauyecTBe pe3epBa A/
uenen noxapotyweHns Tpyb6onpoBOAOB CXAaToro Bo3gyxa crnegyeTt
NpoBepsATb pacyeTomM na MPOYHOCTb.

8.5. [Ona obecneyeHUs BO3MOXHOCTM MoJayn BOAbl Ha MOXapoTy-
LUeHMe C MOBEPXHOCTM W N3 BOAOCOO0PHMKOB LEHTPasibHOro BOAOOT/U-
Ba MPOTMBOMOXXaPHO-0POCUTE/IbHBIN Tpyb6onpoBog B palioHe 0KO0J0-
CTBO/IbKOTO ABOpa criefdyeT COefuHATb C BOAOOT/IMBHLIMW CTaBamu
yepe3 TPOMHMK BO3AYLUIHOro paspbiBa. MMpy 3Tom, B cryyvyae Heob6Xxo-
ANMOCTW, [AO/MKHBI ObITb MPeAyCMOTPEHbl PedyKUMOHHbIe KnanaHbl ANnS
raweHuss M36bITOYHOro Hamopa W AONONHUTENbHbLIA Tpybonposoa AN1A
cbpoca n3bbiTKa BOAbI B BOAOC6OPHMK BOAOOT/IUBA.

8.6. MMpn Heo6X04MMOCTU HaMuMA ABYX MOJAIOWMX MPOTMBOMO-
YKapHO0-0pOCUTENbHbIX TPy60NpoOBOAOB, MPOKAAbIBAEMO: B BepTUKasb-
HbIX CTBONAax, - paboyero u pe3epBHOro, MX AONycKaeTcs pacnona-
raTb B pasHbIX CTBOMAX.

8.7. [Ona raweHua M36bITOYHOrO Hamope ? ceTu caepyeTt npe-
AycMmaTpuBaTb YCTAHOBKY TMAPCPeAyKTOPOB - paboymMx W pe3epBHbIX,
a Takke 06X0A4HYH 3adBUXKKY (BEHTWUb) C pydHbIM npusogom. [locne
rMAPOPefyKTOPOB Heo6X0AMMO ycTaHaB/AMBaTb MPeAoXpPaHUTENbHbIN
KnanaH, OTPery/IMpoBaHHbIN Ha faBfieHWe, paBHOe 3amnopHoMy AaBrie-
HUIO TULPOPEAYKTOPOB.

3.8. Ko0nu4yecTBO M pacnonioXkeHwe rugpopeayKTopoB B CTBOMaX
cnefyeT onpegensaTb MNpoekToM. [mMapopeAyKTCpbl MPeAnoYTUTENbHO
pacnonaraTb Ha MPOMEXYTOYHbIX FOPU3OHTA::.

8.9. TlMogana Bogpl B 04YMCTHble 3abowm Ao/mKHa npegycmartpu-
BaTbCsl MO BpeMeHHbIM JIMHUSIM 13 poAOrasonpoBOAHbIX TPYO v pesnHo-
TKaHeBbIX PYyKaBOB.

8.10. Tpy6onpoBoAabl, MNpefHa3Ha4YeHHble ANA co34aHuA 3aBec
B YCTbAX LWYpPdoB, HE VMELMX Ha MOBEPXHOCTW MPOTMBOMOXKAPHbIX
Tpy60onpoBoA0OB, A0MKHbI MMETb BbIBOA Ha MOBEPXHOCTb, 3aKaH4YuBa-
OLLMIACA MOXapHbIM KpaHOM A1A rnofadnv BOAbl OT MEPefBWKHbIX CPeAcTB
noxxapotyweHusn. lMepeg noxapHbIMM KpaHamu crefyeT ycTaHaBnuBsaTtb
avadparmbl ¢ KannmbpoBaHHbIMW OTBEPCTUAMU WM PefyKUMOHHblE Kna-
naHbl.
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8.11. MNpaTmBonoXKapKo-6poanTasbHbIB TPy60npoBoAbl crieayeT
paccunTbi3aTb W3 YC/AOBWUI nojaynM BOAbl [0 TPaHML, LLIAxTHOro nons.

8.12. Tpu paoyeTe NPOTMBOMNOXXApPHO-OpPOCUTeNbHOro Tpybonpo-
BOAA CKOPOCTM [ABWXEeHUs 304bl 4 Tpyb6ax'-ensayeT MApuHUMaTb B rMpe-
fenax pgo 2,0 m/c npu TexHonormyeckom paoxoge u fo 4,0 m/c npu
paoxofe Ha noXapcTyLleHpe.

8.13. MMoTpebuTenn BOAbI, HOPMbl pacxofa BOHbl A1 60pPbObLI
C MbUIbI0 B MOA3EMHbIX BblpaboTKax, KoIh(PUUNEHTbI OAHOBPEMEHHOCTU
paboTbl OAHOTUMHbLIX MOTpebuTener cnepyeT NpuHMMaTb No "PykKoBoj-
cTBY no 6opbbe C Masbld B YroflbHbIX LwaxTtax".

8.14. [OnameTpbl MPOTUBOMOXAaPHO-0POCUTENBLHOIO Tpyb6onpoBoaa
cnefyeT onpejenAaTb Mo Tabnvuam ANA rMapaaiMyBCio Fo peoyeTa
Tpy6 mnu ¢ nomoLpld HoMorpaablbl U Tabnuy (npun.l2). Benuunmny
noTepb Harnopa Ha MECTHbIX COMPOTUBIEHUAX CcrieAyeT MNpPUHUMATb

0T MoTepb Hamopa, pacoyYuTaHHbIX MO0 AnAuHe Tpybonposoga.

YCcnoBHbIli npoxof Tpy60onpoBoA0B, COeAMHALLUX MOXKapHble KpaHbl
C MarmcTpanbHO W y4yacTKoBbIMM TpybonpoBogamu, a T3lOKe OTBOAOB
KPaHOB 1 MOXapHbIX raek, ofegyeT MNpuHMMaTb He MeHee 65 mm. [wna-
mMeTp Tpy6 BpeMeHHbIX 3a60liHbIX BOAOMPOBOAOB ChefyeT onpeAensaTb
pacyeToMm.

8.15. TMoXapHbii KpaH A MOAE0efVHUTEsIbHYI TO0/10BKY M0XapHoro
oTBOAA Heob6XxoAUMMO pacnosiaraTb Ha BbiCOTe He bon6B 1,8 M OT MOYBbI
BbIpaboTKM B MecTaX, YA0OHbIX A1 06CNy>XUBaHUA.

8.16. YcTaHOBKa MOXapHbIX KpaHOB Ha Tpyb6ornposBojax B BepTU-
Ka/lbHbIX CTBOM1aX He AonycKaeTcs.

Tpy6onpoBos BOA0OT/NMBA

8.17. Bbi6op cxeM W OoNTUMasibHOro AuameTpa Tpy6onpoBOAOB
LiaxTHoro BogooT/siMBa cnefayeTt npoun3sBoanTb MO HOpMaM TeXHOMOorn4yec-
KOr0 TMPOEKTUPOBAHUSA [/1aBHOI0O M Yy4acTKOBOro BOAOOT/IMBA.

8.10. MponyckHast cnocob6HoOCTb TpybonpoBoda Ans nepenycka
BOAbl C BbILLE/IEXALLEr0o FOPU30HTA Ha HWKenexXxalmii nposepseTcs Mo
dopmyne: _
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rge: ju - Koah(puUMeHT pacxona;
d&- BHYTPeHHUI guameTp Tpyo6bl;
H - reomeTpuueckas BbicoTa nepenaga, M;
a - YCKOpeHue Cwibl TSHKecTn, m/ch;
c - AnuHa Tpy6onpoBsoga, M;

£& - cymma Ko3I(h(MLMEHTOB MECTHbLIX COMPOTUBMEHUIA
¢hacoHHbIX 4YacTeil Tpyb6onposoaa;

Wl - KO3(h(PULUMEHT FUAPABANYECKOTO0 TPEHUS, MPUHUMAEMbIN
no "MeToaMKe pacyeTa PeXXUMoB NnapassiesibHo paboTb
Kacoccs..." LWWIM nm. M.M.depoposa.

TonwymHa CTeHKU nepenyckHOro Tpy6ompoBoja paccuHMTbiBaeTcs
aHa/IOTMYHO HarHeTaTefnbHOWY Tpy6ompoBoay.

Tpy6onpoBoA 3akniafo4yHOro MaTtepuana

8.19. Tpy6onpoBoAbl 3aKNafo4yHOro Martepuasia crefyeT MPOeKTU-
poBaTb C HaMMeEHbLUMM KO/IMYEeCTBOM M3rm60B M MOBOPOTOB.

Paanycbl MOBOPOTOB [O/KHbI 6bITb HE MeHee MATU YC/IO0BHbIX MpPoO-
X040B Tpy6bl.

6.20. [Ona obneryeHms 3ameHwW, cekumm Tpybonposofa cnepyet
npegycMmarpusaTb C [0MYCKAEMbIM OTK/IOHEHWEM MO A/ivHe - 2,0 mMMm.

8.21. C uenblo BOAErYEHUS MOHTaXKA W 3aMeHbl OTAESIbHbIX CeK-
uMii NKeBMO3aK/afoyHoro tpyb6onposoga 6biCTpopa3beMHble COeAVHEe-
HUA cnepgyeT npegycMmarpmBartb C OAHOCTOPOHHUM YMIOTHEHMEM
(c TpanmeuneBWAHOW KaHaBKOW B 0fHOM K3 (hnaHueB). YUepe3 kaxgble
50 ™ cnegyeT npedycMatpmBaTthb TesIECKOMUYECKNE CEKLIW.

8.22. Yepe3 kaxgble 100 M nynbnonposoja AO/MKHbI ycTaHaB/InN-
BaTbCA TPOMHWKM C 3arfylkamy fns ero pasbyynmBaHust U OMOpoXHe-
HUA. 3akpenneHue 3arfylleK Ha TPOMHWKax criegyeT npegycMatpuBaThb
6bICTPOPa3bEMHBIMU COEAVHEHUAMMN.

8.23. Yepes kaxabe 20-30 M Ha nMHeBMO3aKnafoyHoM Tpy6o-
npoBode [O/KHbI MpedycmaTpuBaTbCsa 0TBepPCTUS € 6ontamm AMaMeTpom
12 Mm gnsa obHapy>XeHUs MecT 3aKynopKu Mysibhbl.

8.24. [N 0oNOpOXXHEHMs1 Mys/ibNOMNpPoBoAa Yy €ero OCHOBaHUSA Heo6-
X0AMMO npegycMatpmBaTb NaTpyboK C 3a4BWDKKOW U OTBOLOM.

8.25. PacueT napameTpoB Tpy60npoBOAOB AN 3aK/af04YHOro
MaTepuana cnegyeT MNPou3BOAUTL B MOPSAAKE, WU3N0XKEHHOM B COOT-
BETCTBYIOLLMX HOPMATMBHBLIX AOKYMeHTax.
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Tpy6onposog cXaToro 303ayxa

8.26. TlacyaTK MHeBMaTUYeCKOW CeTW [O/MKHbl MPOU3BOAUTbLCSA

no HopmMamM TeXHOJ/I0OFMYecKoro npoeKTunpoBaHuA KOMMNPECCOPHbIX CTaH-
LUMHN NHeBMaTU4YeCKnx ceTel LWwaxT.

[erasauunoHHblii Tpy6onposoj

8.27. [erasauuoHHble Tpyb6onpoBoAbl criefyeT MPOEKTUPOBaTb
B COOTBeTCTBUM C "PyKOBOACTBOM MO Aerasauunm YronbHbIX LwWaxrt" u
"TEXHONIOTMYECKUMUN CXEMaMU U METOAUKOW MPOEKTUPOBaHUS ferasa-
LMN  CONMVDKEHHBIX MJ1acTOB W BblpaboTaHHbIX MPOCTPAHCTB AN CTO/-
60BbIX CUCTEM pa3paboTKM yroabHbIX nsactoB [oHb6acca".

8.28. TpoTsA>XXEHHOCTb rasonpoBOAOB B MOA3EMHbIX BblpaboTkax
Jo/mkHa O6bITb MUHMMasbHOW. YpaneHue ras3a W3 WaxTbl cnefjyeT npe-
gycmatpuBaTb MO Kpartyalwum HannasAeHWAM 4vepe3 6avdkaliume 06-
Lero HasHayeHUs WU cheymanbHble BbIPaboTKWM, a TakXxe, rge 3To
Lenecoobpa3Ho, uYepe3 CKBaKWUHbI, NPob6ypeHHble C MOBEPXHOCTMW.

8.29. Ha kaxpoli peicTBylolleli CKBa)KMHe, B KOHLle Y4YacCTKOBO-
ro rasonposoga, a TakKkKe B KOHUe CO60pHbIX Tpy6onpoBOAOB HEe06-
X04MMO npejycMaTpuBaTb yCTpoWcTBa [ANA MNOAK/YEHUA annapaTtypbl
N3MEHEHNA pacxoga, paspexxXeHus rasa W CofAepXXaHWa B KEM MeT3Ha.

8 .X . Ha perasauynmoHHbIX Tpyb6onpoBogax Yy CTBOMIOB, a Takxke
B APYrMX MecTax BO3MOXXHOF0 CKOMJEHWS BOAbl A0/KHbl OblTb ycTa-
HOB/IEHbI BOfOOTAenUTeNnn. BopgooTaenuTenu cnepyeTt Takke ycTaHaBs-
nueatb Yy  KaX[oW [AeNCTBYWOLEN CKBaXXKWHbI WM Y TPYNMbl CKBaXWH,
ecin Ha HMX nocTynaeT Boja.

Tpy6onpoBoa OUCTEM  KOHAMLMOHWPOBAHUSA
BO3ayXa

8.31, OnpefeneHne onTUManbHbIX NapameTpoB MOA3EMHbIX CITeN
pacnpegeneHnsa xonogoHocutena (MCPX) Heo6xoAumMO MPOU3BOAUTL B
COOTBETCTBMU c"MeTOAMKON MNPOEeKTUPOBaAHUS MOA3eMHOA ceTu pacnpe-
aeneHvsa rosio goHocmtena"™ BOM 79-1w, "PyKOBOACTBOM MO MPUMEHe-

HAIO YCTAHOBOK KOHAMLWOHMPOBaHMA BO3Ayxa B rny6okmx waxtax" u
HOpMaMM TeXHO/I0rMYeCcKoro MpPoeKTUPOBAHUSA YCTaHOBOK A1 KOH-
ANUMOHMPOBaHMA BO3fyXa B LlaxTax.
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8.32. lpn nocTpoeHMM ruapaBAINYECKON XapaKTepucTUKun
MCPX cnepgyeT yunTbiBaTb MOTepw Hamopa B Tpybonposoge, onpe-
fJensiemble no Homorpamme (TMPOWIOKEHVE 12),Mm B MECTHbIX COMPOTUBMEHUAX.

8.33, B 3aMKHyTbIX cucTeMax UUPKYNAUUW BOAbl [0/DKHA Mnpe-
AycmaTpuBaTbCA paclumpuTenbHas eMKocTb , coobujallas cuctemy ¢
aTmociepoli B TOYKE C MaKCUMaslbHOW reofe3nyeckon OTMEeTKOW u
MWHUMaJ/IbHbIM MaHOMETPUYECKNM [aBfIEHMEM.

PacwmputenbHas eMKOCTb A0/DKHA COefWHATbLCA C cuar eMoii nps-
MbIM TPpy6onpoBogoM, obecneymBallMM CBOGOAHBLIA BbIXO[ BO3AgyXa W3
CUCTEMBI.

HeobxoAnMbIA MNoOMe3HbI 06beM paclNpUTESIbHOW €eMKOCTU ornpe-
genseTca no dopmyne:

Vjj= 0,045 V o,

roe Ye ob6bem BOAbl B cucTeme, N

8.34. B BeEpXHUX TeuKax UMPKYNSAUMOHHbLIX cCeTel Xxonopa- wu
TensoHoCUTENs cnepyeT npejycMaTpuBaThb LITYLEPbl -BO3AYLHUKN
4NA BbIMyCKa BO3jyXa, B HWKHUX TOYKax - CAUBHblE LWTyuUepbl C 3anop-
KOW apmaTypoli mnu 3arnywkoid 1 NpucrocobneHnsMu ans nopcoenu-
HEHNA MOCTOAHHBLIX WM CbEMHbIX TPy6 WM LWNAHI0B.

AnamMeTpbl C/AMBHBIX LITYLEPOB W BO3AYLWHWKOB Cc/elyeT MpUHK-
MaTb no Ta6n.3.

Ta6bnnua 3
YCNoBHbI Npoxof
Tpy6onposoga, 80 :10C-150 : 20C-3CC : 350 n 6onee
MM
AnameTp wtyuepa, Mm 15 20 25 32

8.35. [nA 3anofiHeHUSA 3aMKHYTbIX LUPKYISAUMOHHBLIX 0eTeil Heo6-
X04MMO npejycmaTtpuBaTb NaTpy6ku O 3anopHoOi apmaTypoid.

8.36. O6BA3ka Tpy6onpoBOAOB B KamMepax XO0A04WU/IbHbIX MallvH
M TennoobMeHHUKOB Ao/mkHa ob6ecnevymMBaTb BO3MOXHOCTb MPOMbIBKM
CUCTEMbBI, MUHYS XONOAWJ/IbHbIE Ma/IMHbl U TEM/I000MEHHUKMN.

8.37. Ha Tpy6onpoBogax CUCTEMbl KOHAWLMOHMPOBAHUA B MecTax
MoAK/OYEHNA X K 060pyfoOBaHUIO [0/DKHbI ycTaHaBNMBaTbCA (UALTPLI-
rpA303nKN.

8.38. Tpyb6orTpoBoAb7, noAnexaiine Tenaou3onAuun, [O/MKHbI 3aLin-
waTbCcsa OT KOPpPO3UM Kak Tpybonposofbl 6e3 TensioBOi M30AALUN.
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MpunoxeHune |
PexkomeHayemoe

OnpegeneHne TOMWWUHLI CTEHKWU TPYyo6bl

Bbibop maTepuana 1 TOAWMHbI CTaHKW Tpybbl cnegyet MpPoM3BOAUTL
B cooTBaTcTBmMAg ¢ n. 6.1.
Ana  cTanbHbIX TPy60NpoBOAOB pacyeTHas To/WuHA CTEHOK
onpegensetca no dopmyse:
100-: Jd "
S " 100 - k
rae V TONWKMHA CTEHKW Tpybbl U3 YC/N0BUA MPOYHOCTMU,
onpepensdemMas B COOTBETCTBUM C "YKaszaHMaMu no
pacyeTy Tpy6onpoBOAOB Ppas/IM4YHOro HasHadyeHUs".
Mpn Tpy6ax m3 crtanm 20 u CTO BennYUHY So
cnepgyeTt onpefensaTb Mo Homorpamme (npun.l3);
-S*- KOPPO3MOHHbLIA W3HOC, MNpeaenbHY BeNYMHY KOTO-
poro cnepyeT nNpuHMMatb corsacHo n. 6.2. Ha-
CTOAWMNX HOPM;
K - Ko3ath(ULUMEHT, YUYMTbIBAOWMA MWHYCOBBIM [AOMYCK TOJI-
WWHa CTeHKn Tpy6bl no MOCT, *
pacyeTHas Be/MYMHA KOPPO3MOHHOrO M3HOcCa onpefensaeTcsa Mo
copmyno:
Ok = (c/; +°*'t } « T, Mm
roe o~f- CKOpPOCTb KOpPPO3MIA Hapy>KHO MOBEOXHOCTW MaTepua-
na Tpyb6bl, NpuHUMaeTca no Tab6n.4;
cCr. clopocCTb KOPPO3MW BHYTPEHHEW MOBOP/HOCTKU
MaTdunana, npuHMmMaeTca no Ta6n. 5;
T- cpok cnyxb6bl Tpybonposoga, roj
(npuHumaetca no n. |~.2).



YcnoBua akcnayatayuu

Hannune B3pbIBHbLIX paboT

OTCcyTCTBUE B3pbIBHbIX pPaboT:
Tpy6onpoBoabl 6e3 TensioBol W30AAUUK
Tpy6onpoBoabl C Tens0BOl u3onaunen

TpaHcnopTupyemcst cpefa

BopgonpoBo.mHaa BoAa
AXTHasa Bepa

TO >xe

_H_

3aknafoyHble MNysbnbl
TD e

“u-

:0C/

21.

Ta6bnuua 4

T/T104

0,25

0,15
0,12

pH

6enoe 7
oT 6 go 7
oT 5 go 6
6cneo 7
oT 6 go 7
oT 5 g0 6

Tabnuua 5

:CEX , MMm/rog

0,05
0,1
0,2
C.4
0,2
0,4
0,6

OnpegeneHHy0 pacyeToM BE/IMYMH:; TOMWMHbI CTEHKWM TPy6bl cne-
LyeT OKpPYrnuUTb [0 Gnvdkaiilleld 6o/bLUoi cTaH4apTHOM.
Mprmep pacyeTa LWAaxXTHOr0O BepTMKasbHOro Tpyb6onpoBoja npu-

BefJeH B npun. 14.



MpunoxeHve 2
PekomeHgyemoe

Homorpamma

AnA  ONPEAENEHMA  OWAMBTPA
CNNBHOIoO TPYBOMPOBOJAA

Lihyx-bi /o E TPV TaOWNVEC THAWEHDO TR/AT0SE MM
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MpunoxkeHve 3
PekomeHayemoe

PacueT BepTMKasbHOro Tpy6omnpoBoja Ha YCTOMUYMBOCTb

PaccTosHWe Mexgy HanpasfsloWyMU onepamn (XomyTtamu) on-
pepensietca no dopmyne:
* .n
ras Kp -KpUTUYeCKOoe pacCToOsAHME MeXay Hanra BAsiolyMmM ono-
pamu, onpegenseMoe Mo Homorpamme (npnna. 4)
wan no copmyse

v

=N n n
C*P \Y% S’
roe £ MO4Yy/b YMNPYrocTu maTtepuana Tpyb6bl, Mg
O - 00eBOW MOMEHT WHepuuu Tpybbl Ha KOHel, 3Kcnaya-
Tauuu, cm4;
? - pacyeTHoe ycunwue, onpegensemMoe Mo opmyrne:
rae BC - paboyee [3BNBHHO B Te/IeCKOMMYECKOM KcMsieHcaTtope.MMa;
py - Pabouee faBneHve B HWKHe Touke Tpy6onposoga, Mg

d K - AvameTp paboyeir yacTu TeneckKonmMuyeckoro KOMMeHca-

. Topa, Mm;

- TMOrOHHbLIN Bec Tpy6oMpoBofAa C XXMAKOCTbIO C YYETOM
Beoa (h1aHUEBbIX COEAVHEHWI, TEepMOM30AALUN U
T.M., W/m;

- BbICOTA KOJIOHHbI TPy6, M

y . auto

MonyyeHHoe pacyeToM PBOOTLWIHME MeXy XoMmyTamu crnedyeT
OKPYIrNUTb [0 6nvkalilleld MeHbLUei BesiMUMHbI, KPaTHOW Lwary apmu-
POBKW, HOHe MpeBbilLaloLLen 25 M.

Mpymep pacyeTa CM. NpUNoXKeHue 14.
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Mpunoxenne 4
Pekomenayemoe

HIMOTPAMMA

Ans  onpefienieHust  KPpUTMYeCcKoro
PACCTORHUS (Mexay HAMPAB/ISIHOUUMMY
XOMYTAMMU

Mpumeuwanne: OBOO3HAYEHMN BenunuumH

& Cj, n Y ykasaHbl 3 npun.3
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AR

ipunoxenuB ff
PeK0O*1KHIY EMOB

Marepyianbl U TompHa CTEHKW Tpy6sl  [/11 TPyBonNpoBoA0B,
TpaHcnopTvpyrolyix  XXUAKOCTU, oo KopposvoHHOM U3HOCe 2MM

YcnosBHble OBGO3HaYEHUN:
P- pacyeTHoe gabneHue, Mllo
OoCH- HQpymbu anameTp Apy*u, mm
[— Tpyabl FOCTi07Q476, ctane CT3
- Tpyabl TOCTi0704-76. ctanb 20
Tpyabl FOCT8732-78, cTtanb OT3
Tpyabl FOCT6732-7¢F cmal/fb 20
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MpunoxeHve 7
PIHOMBEHOY ewoe

MATEPUAN»! U TONWWHA cTeHkn TPY&l AASS TPYBONMPOBOAOB,
tpancnoptupyio wux IXKUAKOCTWU, npn kopposuonuom nbHoce 3MM’

YCNnoaHbIE o603uAueHus
P-  pacueTHoe gaBneHve, Nella
¢/H

rmMbl TOCTbI32-7B*CE™ bH: %
TPyl et e s 8¢’



MpunoxexHve 8

Pekomenpayemo e

MaTepuanbl n TonwmHa cTewku Tpyobl /s TPyGONPOBOAOB,

TPAHCTIOPTVPYIOLLAX XUOKOCTUJIPA KoPPo3MOHHOM  M3HOCE 4MM

YCNnoBHbIe 0BO3HAYEHNA dH

pacyeTHoe AasneHue, MlMa
HapyXHbIV AvameTp TPyXb, MM
Tpyébl MOCTiI07Cu~7Q cTanb Cr3
TpyAbl rOC78752-7Qy cmasit C13
Tpyabl TOCT6732'76, ctanb 20




Koppo-

29.

MpunoxxeHve 9
PekomeHayemoe

Martepuasibl U ToNWMHA CTEHKM Tpy6 Ansi Tpy60npoBOAoB
oKaTtoro Bo3gyxa W ferasaumu (Tpy60MpoBOj BCACHIBAOLLMIA)

. Hapy>xHbiii

3UOHHBI anaveTp

AsHoc,

[i1]

1

1

. Tpy6u,mv
2

60
76
114
152

159
219

114
159.
219
273
325
377
426

159
. 219

273
325
377
426

. TonwumH3
. CTEHKM
. Tpebbl.w

3

3.5
4.0
4,5
4,5;5,0

4,5
4.5

5,0
5,5
5,5
6,0
6,0
7,0
7.0

6,0
7,0

7,0
7,0
8,0
8,0

: TOCT wwm TY Ha

Tpy6bl

4

[OCT 3262-75
TY 14-3-486-76
TY 14-3-486-76

Ty 14-3-486-76
v FOCT 10704-76

[OCT 10704-76
[OCT 10704-76

TY 14-3-486-76
FOCT 10704-76
[OCT 107C4-76
TY 14-3-377-76
TY 14-3-377-75
[OCT 107C4-76

FOCT_10704-76
wwm TY 14-3-377-75

FOCT 10704-76

TY 14-3-377-75
FOCT 10704-76

TY 14-3-377-75
TY 14-3-377-75
FOCT 10704-76
TY 14-3-377-75

: Mapka

. CTann

C13
CT12Kn
CT2kn

CT2Kn
10

10
1C

CT2Kn
10
10
Ct3nn
Ct3cn
Ct3nc

CTt3nc
Ct3cn

10
C13cn
10

Ct3nc
Ct3cn
Ct3nc
Ct3cn



MpumevaHus:

219
273
325
377
426

8,0
8,0
8.0
9,0
9,0

TY 14-3-377-75
TY 14-3-377-75
TY 14-3-377-75
IDCT 10704-76
TY 14-3-377-75

30

Ct3cn
Ct3on
Ct3cn
CTt3nc
C13cn

TonwyHa cTaHKU Tpy6bl MPUHATA C YY4ETOM KOppo-
3MOHHOFO M3HOCA, MUWHYCOBOr0 fJonycka W Koagu-

UneHTa neperpysky pa6oyero JaeneHusi

1,2.

Tpybbl ¢ anameTpom 60 M 76 MM MPUMEHAOTCA

TONbKO ANnA ceTeil 0XaToro Bo3ayxa.

MpunoxkeHne 10
PexkomeHgyemoe

MaTepuasibl U ToMWMHA CTeHKU Tpy6 ans
HarHeTaTe/lbHOro TpyGompoBoja [AerasBuuu

HapyxHblii gvameTp : TonwgHa CTeHKU

Tpy6HI,

MM

219

273
325
377
426
53C

Tpy6bl, MM

6,0

8,0
8,0
9,0
9,0
9,0

OCT une TY Ha Tpy6u: Mapka

TY 14-3-377-75
FOCT 10704-76

TY 14-3-377-75
TY 14-3-377-75
FOCT 10704-76
TY 14-3-377-75
FOCT 10704-76

CTanun

Ct3cn
10

Ct3cn
Ctecn
Ct3nc
Ct3cn
C13,C12
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MpunoxkeHve 11
PekomeHayemoe

[eTtann dnaHueBbix coefnHeHa!!

HavmeHoBaHue
feTtaneit sanneBbix
coefMHEHUI

AnaHnb|

bonTH
LLinnnbkn
akn

[aikn
(KoHTpraikm)

L6kl

MoCT wwm TY

(1)

FOCT 12822-00
TY 12.25.006-79

FOCT 12821-80
TY 12.22.24 1-79

MoCT 12821-80

FOCT 7798-70

FOCT 9066-75

MocTt 5915-70

[OCT 9064-75

FOCT 5916-70

FOCT M3r71-78
FOCT 9065-75

: YonoBHoe pgasrieHue,

La

oo 2,5

4 ;6,3

10 ; 16

po 2,5

cBbile 2,5

o 2,5

cBbilLe 2,5

no 16

pno 2,5
cBbile 2,5

MpuMeyaHve: Ha (aHUEeBbIX COEAMHEHMUAX ceTell ©OKaToro Bo3gyxa
M ferasauuy KOHTpraiku ycTaHaB/vMBaTb He Criepyer.



Pacxog, Q,n/C

2

1
Mpunoxexue 12
Rexomerayemoe
Homorpamma AnA  ONPEJENEHUA TUADABAUYECKOrO yknoHa Howmorpamma cocTaénepa riocpopTyre
(notepsb Hanopa ) 3u])reo Ans TPaHCNOPTUPOBaHNS XXUAKOCT U

(6e3yyeTa MeCTHbIX CONMPOTU3NEHUB)

a) Npu CTPOCTUBWKEHNABOANBT pyGaxVi-1,2 m /c

VopoiO iti

5)NPUCKOPOCTU ARVKEHNABOBI6 TPYOaX ifx 12m/c

00,0009% 29086703

raei- ruapaenMuecKUinykICHloTeps Hanopa Ha,

efIUHNLY ANTNHbI)m

dp -pacue THbIVBHY TPEHHWaamMe TP TPyabl, MM,

V- cpefHsA CKOpPOCTb ABVUXKEHWSA BUABI, M /C
MpymeppacyéTa: TpebyeTcst onpegenvTb noTe-
pto Haropa B BOAONPOBO/E AvaMe T POMYC/I0BHOIO Mpe
xopa 150MM AnnHoin3000T npupacxoge 25n/c.
TonwmHa CTeHoK Nrpya 7vMT.
ToHOMOrpamMme  [CM. LT PUXOBYIO INHUIO)-,
noTepsa jaBneHuns Ha IMTpybbl cocTasnT 0,0275Mm
MaK Kak HOMoepamTa cocT aB/ieHa Ana auameT -
poBTPYy6 BYC/I0BHLIX NPOXOAAX, BBOAMT Csi nanpa
BEYHbIi KOathhnumeHT Hik3HaueHno L

FnapaBANyecknii yKoH (MOTepu HO TpeHne BM Ha (M T pyabl) 5000x0,0275x0,81-66,BM
MoHomorpammMe ckopocT b64,47M/c,BBOANT Csinonpa-
BOYHbIKOAhhULMEHT WA K3naveHnto T
1,47x0,92- (36 M™ /c

3HayeHun K, n r npuBegeHbl 3
npojo/mKeHun npaun. 12.



MpunoxeHvne 42

(npogomkeHune)
MorpaéoqHbB  KoaMLWEeHThI ftt K 3HaYeHnam L
yaverp [MonpaBouHbe  KOA(hIMUMEHTBI K 3HAYEHUAM  TMapa3/IMyeckoro yK/ioHa
‘,MW&CK? TonwmHa CTeHKM  TPyabl,  Mbl

MM 4 5 6 7 8 9 40 2 4 4 <6 (8 20. 2 24
50 032 036 046 055 067 08 / 122 /55 250 320 420 552 — —
65 040 047 054 063 073 065 139 202 240 292 450 Too - —
BO ope 054 06/ 069 077 088 < /J/4 /3 173 203 235 320 460 660 —
100 055 06/ 067 O7K 00/ 0% / J/2 *J24 {55 /73 {96 250 320 425 570
_/25__ 06 066 072 0% 005 092 / (00 168 {hi (55 {69 205 275 305 380
150 066 07( 076 06/ 067 0B 1 /DB L6 {35 {u3 {55 162 2/2 250 2%
(75 070 074 073 053 089 @4 |/ /06 13 {29 {35 145 165 {90 220 250
200 07 077 08/ 06 8§90 0% !/ 106 12 24 {29 /37 155 174 196 220
225 076 073 06 007 09/ 0% {05 1D 127 {26 132 145 16/ 180 200
250 078 08 08 066 092 0% / Ok w /9 24 126 140 /55 /74 181
275 08 08 08 08 093 0% 1  {Ckt/06 /L7 /2 126 136 /48 /62 {77
300 08 064 087 0% 098 097 ( {03 (o7 [15 19 14 1 143 15 167
063 065 083 QA 0% 097 / {3 {07jua 17 12 /29_139 150 /60
350 Ok Q66 08 092 0% 097  ( {8 {06 13 /6 120 126 135 145 1%
400 066 08 00 08B 0% 097__ / B {5 112 v4a W6 124 13 {37 4
B0 — 089 09 08B 0% Q6 / {02 {05 YO 13 w 12 127 1B 1%
500 097 0% 0% 0® 1 {2 104 {09 1/2. w4 D {23 1D /35



[AvamveTp
YC/o/HOro

MM
50
65
ro
{00
{25
{50
415
200
25
250
275

325

350
400

500

091

MonpaBouHbe KOahMUMEHTbI K2 K 3HaYeHUsM V

MopeBoHbE  KOSAWMLMEHTHIK  3HAUEHUSIT  cKopoCTM

TPpYy5SHhl,

5 6
063 o4
075 o079
Q9 083
063 066
Q06 [ 08
066 QO
089 0a
091 QR
0,92
093
03
094
094
095
095
096

8888 58888

7
060
o
087
0>
034
092
093
094
095
095
096
09%
0%
Q97
Qo
Qo
08

TonwmnHa CTEHKKU
8 9 10 "
0% 0B 1 vos
00 4 Y06
o9l . 0% i Y05
B 0%B1 1 404
4 0971 < y03
0% 097 4 4w
0% B 4 102
0% 08 4 102
097 0% 4 102
07 o098 \ 102
07 0% 4 101
7 0P 4 101
08 0® \ ..l0
08 O (VYo
08 O 4 104
o 0® / 404
Qs 099 / a0

12

447
n3

410
408
1,07
4,06
105

{03
Y03

yo2
402
10?
yo2
102
{o1

14
135
126
2
u7

Uk

U2
1o

109
108
107
106
105
105
04
104
1B
103

MM
15
144
133
y21
121
ni
[11]

U2
D

..105
106
107
107
106
{06
(05
1B

o

/6
14
140
132
125
120
117
14
12
ill
Y/o
109
108
Y08
1,07
407
{06
105

16
174
155
444
135
127
123
119
117
115
13

w

14
410
109

{08 ...

107
107

Mpunoxenune 42

(OKOHuaHwe)

0 2 A4

160
156
144
135
128
124
2
449
ya7
115
M
K3
K2

u ..

4,69
454
442
135
129
425
422
120
18
17
145
114
112

10 551

108

410

164
{50
4
1%
10
1%
124
12

_10

118
iy
115
K3
112



MpunoxkeHve 12
(NpopomkeHne )

MonpaBouHble KoaghmumeHTbl K K 3HaueHusim |

,£l,|/|ameTp |_|0I'IpaBOLIHbIe KO:-)deJVILI,VIeHTbI K 3Ha4YeHUAM TrnapaB/INYECKOro yksoHa npu
yCJ/10B- cnofyuleli ToMWMHe CTEHOK Tpybonposoga B MM
Horo IpoO-

-1 _4 5.1 6_i _7__:8_13 -n . IX- i - 12 0 _ja _ . i I4._
125 0,61 0,66 0,72 0,73 0,85 0,92 | 1,09 1,18 1,30 1,42
150 0,66 0,70 0,76 0,81 0,88 0,93 | 1,08 1,16 1,25 1,35
175 0,70 0,74 0,79 0,83 0,39 0,94 I 1,06 1,13 1,21 1,29
200 0,73 0,77 0,81 0,85 0,90 0,95 1 1,06 1,12 1,18 1,24
225 0,76 0,79 0,83 0,87 0,91 0,95 1 i, 05 1,10 1,15 1,21
250 0,78 0,81 0,86 0,88 0,92 0,96 | 1,04 1,09 1,14 1,19
275 0,80 0,83 0,86 0,89 093 0,96 I 1,04 T 08 1,12 1,17
00 °81 0,84 0,87 0,90 0,93 0,97 | 1,03 1.07 1.n 1,15
325 0,83 0,85 0,88 091 0,94 0,97 I 1,03 ‘.07 r,10 1.14
350 0,84 0,86 0,89 0,92 0,95 0,97 | 1,03 1,05 1,09 1,13
4C0 - 0,88 0,90 0,93 095 0,97 | 1,03 1,05 1,08 1,10
450 - 0,89 0,91 0,93 0,95 0,98 | 1,02 1,05 1,07 1.0

I

500 - 0,90 0,92 094 0,9 0,98 1,02 1,04 1,06 1,09
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125
150
175
300
225
250
275
300
325
350
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0,87
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090
091
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093
0,23
0,94

0,83
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0,89
091
092
0,93
0,93
0,94
094
0,95
o &b
C,96
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0,83
0,90
091
092
093
0,94
0,94
0,95
0,95
0,96

0,97
0,97

MonpaBoyHble KO3IMMOTeHTbl K

0,91
092
093
0,94
0,95
0,95
0,96
096
0,96
0,97
c.9?
0,97
098

K 3HadyeHusm V

094
0,95
0,96
0,96
0,97
0,97
0,97
0,97
0,98
098
098
098
098

0,97
0,97
09S
0,98
098
098
0,99
0,99
0,99
0,99
099
099
099
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1,03
1,03
1,02
1,02
1,02
1,02
1,01
1,01
1,01
1,01
r,ol
1,01
1,01

(npogomkeHne)

1,07
106
1,05
1,04
1,03
1,03
1,03
1,02
1,02
1,02
1,02
1,02
1,01

MonpaBouHble KO3IPHUUMEHTbI K 3HAUEHUAM CKOPOCTM MNpU Cledytolleid ToNwuHe
CTeHOK Tpy6GonpoBoga, Ao

1,10
1,09
1,07
1,06
1,05
1,C5
1,04
1,04
1,04
103
1,03
1,03
1,02

1.14
112
1,10
109
108
1,07
1.C6
1,05
1,05
1,04
1,04
1,03
1,03
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MpunoxeHve 14
Cnpaso4yHoe

Mpumep
pacyeTa BepTUKasbHOro Tpyb6onposoga

TpebyeTca paccymMTaTb Ha MPOYHOCTb M YCTOWUYMBOCTbL BOAOOT-
JIBHbIA HarHeTaTeslbHbIA Tpy60MpoBOA.
MoxofHble AaHHbIE:

Hapy>XHbIi anameTp Tpyb6onposoga - 245 bl

BblCOTA HarHetaHuA - 875 H
coegnHeHne Tpyo6 - cBapHoe

war apMupoeKkm -4 m

PygHuuHas aTmoctepa He 3arpsi3HeHa arpeccMBHbIMW rasamu
CTeneHb KMWCMOTHOCTU LWIAXTHbIX BOJ, - pin= 6,2

Cpok cnyxbbl Tpy6onpoBoga - 18 net

Cxema npoknagku Tpy6ornposoja B BepTUKas/IbHOM CTBOJIe Mpej-
cTaBsieHa Ha puo.l.

OnpefenieHHa TOSMLKHbI CTEHKU TPY6bl

MpvHYMas OpMEeHTUPOBOYHO MOTepu Hamnopa B Tpy6onposoge 10%
0T reoMeTpUYecKol BbICOTbI HarHeTaHWs, MOCTPOUM rpaduk paboymx
faBneHuin (Ha puc/l) no BbicoTe Tpyb6onposoga, MMes B BUAy, 4TO
C/IMB Ha MOBEPXHOCTW He LW ecT NpoTuBOAaB/AEHUA W Tpybonposofg
HO MOBEPXHOCTU WMMeeT HebosblUyl ANVHY. Ha 3ToM >ke pucyHKe Mo-
CTPOMM rpauK pacyeTHbIX AABMNEHUW, YYUTbIBAOLWMX MNPOBLUYEKMNB Yyaap-
HOro fJdaBfieHUsi Hag pabouum, onpegensiemMoro no copmyne:

N PmM=0,4 P=0,4 «9,62 = 3,35 Mh

rae PH= 9,62 MHh - paboyee fgaBsieHVWe B HWKHe TOuKe
BepTUKanbHoOro Ttpybonposoga

HwiHniA yuacTok Tpyb6onpoBoda MNPOSIOXKEH B HAK/IOHHOM Tpy6HOM
X0A4Ke C PasHOCTbI reofe3nyecknx OTMeTOK 7 M. Y4acTOoK BbIXoda
TpybonpoBoAa Ha MOBEPXHOCTb MpeAcTaB/IeH KOMOHHOW Tpy6 BbICOTOW
40 M. OcTanbHas 4YacTb BepTMKa/sibHOro TpybonpoBoga pasgesieHa
Ha KOJIOHHbI BbloOTOM A0 150 M (om.puc.l), 4TO COOTBETCTBYeT
n. 3.9 HacToAwMX HOOM. Pa3mepbl KO/IOHH Ha3Ha4yeHbl Takum o06pas3om,
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4YTOObI rpaHULpl UX OKasa/IMCb Ha OTMeTKax C pabovyvMun [as/ieHUAMU,
6nusknmmn K 4,0 n 6,3 Mh (n.6.4). Ha rpaHuuax BblOpaHHbIX KOSIOHH
yCTaHaB/INBAIOTCA OMOPHble CTy/bs . Kakpas KonoHka Tpy6 umeeT
TenecKoNnMYecknii KomneHcaTtop. B cooTsBeTcTBMM ¢ N. 6.4 pasgenum
BEPTUKasIbHbI TPYyOOMPOBOA Ha pacyeTHble yyacTku. YacTe Tpybonpo-
BOZa, pacronaralliasacs Hke TpeTber HemnogBVKHOM 0Mopbl, A0/HKHA
6bITb pacunTaHa Ha pacyeTHOe [aBeHue

PL =Pn+A%n = 9,&1 + 3,85 = 13,4} M,

cpefHAA 4acTb (Mexagy TpeTbeli M NATOW onopamu) -
Ha Pg=10t2 MR (cornacHo rpadguKy pacyeTHbIX AAaBJ/IEHUI), a BepXHSS
yacTb Tpy6ompoBoga (Bbile MATOM omnopbl) - Ha P3=7,5 Ma

B HWKHMX TOoYKax y4yacTKoB C oTMeTKamu 868, 580 u 320 m pa-
6oune paBneHUs COCTaBASAKT, COOTBETCTBEHHO 9,62; 6,3 m 3,6 Ma

OnpefenM pacyeTHYIO TO/LWMHY CTEHKU TPybbl HWKHEro y4dacTka
B COOTBETCTBUU CAMPUNOXK.1:

S loo =So . G,
100 - «

3Has pacyeTHOe faBfieHWe U HapykHbii AnameTp Tpyobl, Mo
Homorpamme (Npwa.1l3) onpefensem TOMWMHY CTEHKW HUDKHENO yyacTKa
(cekunn) Tpyb6bonposoga Sc- 8,3 MM, NpuHMMasi, 4TO TPybbl M3rOTOB-
neHbl 13 ctasim Cr3 (yuuTbiBas, 4To cTanb 20 6onee fgeduuunTHA).

KOppO3MOHHbIA M3HOC CTEHKW TPybObl COCTABUT:

(oCl+c(.r) T = (0,2 + 0,15)*IS = 6,3 ™M™,

4TO rMpesBblllaeT 4 MM, pekoMeHayemble n. 6.2. TlosTouy npegycmaTpu-
BaeTCs MPOTUBOKOPPO3VNOHHOE MOKpPbITUE, o0becrneyvBaloLlee yBeMYeHne
cpoka cnyxb6bl Tpybornposoga Ha 8 net. [Mpn aTom Tpebyemoe yBesnuye-
HVe TOMWWHbI CTEHKM TPybbl AN obecnevyeHUss cpoka crykbobl 18-8*10
NneT [O/MKHO 6bITb MPUHATO

SK= 10*<0,2 + 0,15) = 3,5 mw
C = 1Q0-.8i.3 + 3,5 = 13,25 mm
MpyHUMaeM G/IDKAMLLYIO CTAHAAPTHYI0 TO/LWMHY CTEHKWU Tpy6bl

14 wmm. TMonydyeHHbIA pe3ynibTaT COOTBETCTBYeT YyKasaHHOMY B npuna.7
npu P=13,47 MH n BblbpaHHoO/ Tpy6e no MOCT 8732-78, ctanb CT13.
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PacueT Ha ycToOl4YMBOCTb

Onpefenum .AVHY NposieTa HWXKHero yvactka Tpy6onpoBoja. B
COOTBETCTBMM C MNpua.3 paoyeT crnegyeT MNPOM3BOAMTbL, MNPUHMMAs ToOJl-
LWMHY CTEHKM Tpy6bl Sa= 8,3 MM, T.0. Moc/le pPac4yeTHOro KOPPO3WOH-
HOro M3Hoca.

K 3TOMY MOMEHTY HapyXHblii gunameTp Tpy6bl GyaeT paseH

d H- 245 - 2 x 0,15x 10= 242 wmMm, a BHYTpeHHWi
dg= dH 2x 8,3 = 242- 16,6 = 225,4 mn.

MOMEHT WMHepuMM TPybbl Ha KOHeL, 3Kcnayatauum:

J = (24.24- 22,544)- 4170 cm4
Bec 04HOro MOroHHOro MeTpa TPybbl C XWAKOCTbIO

a =
roe Yr = 0,078 H/cM3 - yaenbHbIA Bec CcTanu;
Y = 0,01 H/cM3 - yf#enbHbIi Bec BoOAbl.
@ (X 84.2 t 23.54 . 0,83 -0, 07s+ -C,01) 10C=

= 372 H/wm.

Pabouyee paBneHWe B KOMMEHCATOPE HUKHOW KOMOHHbI Tpy6 mno
rpadmky Pk= ?2 ~ ~,0 MIB» TOorga pacyeTHOe [aB/fieHME C YYeTOM
NpeBbILLEHNA yAapHOro AaBfieHVMs Haj pabouyMm cocTaBAT:

P=P2 + nP yp= 8,0+ 3,85 = 11,85 MHh
Bec KOMIOHHbI TPY6 C >KUAKOCTbIO
G - y K = 872 «149= 130 KH
Jlnamatp paboueli 4aoTH KOMMeHcaTopa = 36,5 om, TOrga pac-
YeTHOe OK/Mallee YOUAne A1 HWKHe KOMOHHbl Tpy6:2

9* P + G =NnN,8 x ~T /1T - +130=779 KH
OnpefenuM BXOAHblE BENUYMHbLI B HOMorpammy (npwun.4)

9 = 723,,,.0£ eesem; -2 .=J12L ,i?8
n 972 # 9 7 2 H
Kak nokazaHa Ha HOMOrpamme, Mo/ly4eHHbIM 3HaYeHUSM BXOAHbIX
JaHHbIX COOTBETCTBYEeT KpuTu4yeckas gnvHa nponeta £ kp=10,8 wu.
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C yyeToM 3anaca YCTOMYMBOCTU [/IMHA MposieTa KOSOHHbI TPy6

P~ -£n =-10*2-90 ™
L — Ep

MonyyeHHOe paccTossHME OKPYrAsoM [0 Grvkalileit MeHbLuei
BENINUYMHBI, KpaTHOW war$ apmmposku (Npuna.3), 1 ANPUHUMaEM pPaBHbIM
8,0 m.

AHanornyHeIM 06pa3om onpeaensAlTCa TOAWMHA CTEHKU Tpyo U
J/MHa NposieToB M A/1A OoCTallbHbIX y4yacTKoB Tpyb6onposoga.
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