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YTBepXaeH 1 BBEAEH B AeNCTBME

[lpukasom PenepanbHOro
areHTcrTea no TexHn4eckomy

perynvpoBaHuio 1 MeTponornm
ot 1 anpens 2014 r. N 278-ct

HALUMOHATNBbHbLIN CTAHOAPT POCCUNCKOW
®EOEPALNU

MECTOPOXOEHUA HE®TAHbIE U TASOHE®TAHBIE
MPOMbICNOBbIE TPYEOMNPOBOAbI
HOPMbI MPOEKTUPOBAHUA
Oil and gas-oil fields. Field pipelines. Design codes
FOCT P 55990-2014
pynna Y57

OKC 75.200;
OKI 01 3000

[arta BBegeHus
1 nekabpsi 2014 roga

Mpeancnosue

1. PaspabotaH O6wWwecTBOM C OrpaHW4eHHOMN
OTBETCTBEHHOCTbIO "HayyHo-uccnenoBaTenbCkUiA UHCTUTYT
NpUpPOAHbIX ra3oB M razosbix TexHonormn" (OO0 "Masnpom
BHUUTA3").

2. BHeceH TexHn4Yecknm KOMUTETOM no
cTtaHgapTmsaumm TK 23 "TexHuka n TexHonorum gobbium m
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nepepaboTku HedbTn 1 rasa”.

3. YTBepxgeH u BBedeH B aewncteue [lpukasom
denepansHoro areHTCTBa no TEXHUYECKOMY
perynuposaHuio 1 metponorum ot 1 anpens 2014 r. N
278-cT.

4. BBeaeH Bnepsble.

MpaBnna npuMeHeHWs HacTosiwero craHgapTa
yctaHoBnewsl B [OCT P 1.0-2012 (paspen 8).
MHdopmauma 06 M3MEHeHMsX K HacTodwemy cTaHaapTy
nybnukyeTcs B exerogHom (No cocTosiHuio Ha 1 AHBaps
TeKyLLero roaa) NHpOPMaLMOHHOM ykasartene
"HaumoHanbHble cTaHaapTbl”, a odwuuManbHblil  TEKCT
N3MEHEHUN " nonpasokK - B eXemMeCsa4HOM
MHOPMALMOHHOM ykasartene "HauuoHanbHble
cTaHgapTbl". B cnyyae nepecmoTpa (3ameHbl) MM OTMEHbI
HaCTOSALLEro crtaHgapTa COOTBETCTBYIOLlEE YyBeAOMIlEHWE
6ynet onybnvkoBaHo B Gnvxanwem BbIMyCKe
eXemMeCs4HOro WH(OPMAaLMOHHOTO ykasaTens
"HaunoHanbHble cTaHgapThl". CooTBeTcTBYlOLWas
nHdopmaums, yBeAOMIEHNE N TEKCTbl pa3MeLLalTcs Takke
B MH(OPMAaLMOHHON cucTeme obLLero nonb3oBaHWsA - Ha
ouumansHom cante degepanbHOro  areHTcTea Mo
TEXHUYECKOMY PEerynupoBaHUi0 U MeTponiorMm B CeTu
WHTepHeT (gost.ru).

1. O6nacTb NpUMeHeHs

1.1. Hactoswmn crtaHgapT pacnpocTpaHseTcs Ha
BHOBb CTPOSILLMECSH W PEKOHCTPYMpYyEMble NPOMbICIIOBbIE
cTanbHble TpybonpoBoabl (Oanee - TpybonpoBoOAbl)
HOMWHanbHbIM Anametpom ao DN 1400 BkntouuTenbHO C
M30bITOUHbIM JaBneHnem cpeabl He Bbiwe 32,0 MlMa
ra3oBblIX, ra30KOHAEHCATHbIX U HEPTAHBIX MECTOPOXAEHUIA
1 NOA3EMHbIX XpaHUNULL, rasa.
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1.2. CocTaB MpOMLICIIOBLIX TpyGOMNpoBOAOB, Ha
KOTOPbIE PacrpoCTPaHAETC HACTOALLMIA CTaHOapT:

1.2.1. Onsa rasoBbIX 7] ra3okoHAeHcaTHbIX
MECTOPOXAEHWIA:

1) rasonpoBofbl-LUNendbl OT OAMHOYHBLIX CKBaXKUH
WM OT KaXOOW CKBaXWMHbI KycTa A0 BXOOHOrO KpaHa Ha
nnowagke npomeicna unu cOopHOro nyHkTa (80 34aHWn
nepekmnioYatLeri apmatypbl UM YCTaHOBOK MOArOTOBKU
wnama);

2) rasocbopHble KOMMeKTopbl OT 0OBHA3KM ra3oBbIX
CKB&XXWH (OT KyCTOB CKBaXWH);

3) TpybonpoBoabl CTabwubHOrO U HecTabunbHOro
rasoBOro KoHAeHcara;

4) TpybonpoBoAbl AN NOAAYM OYMULLEHHOrO rasa u
MHIMONTOPa B CKBaXMHbl W Ha gpyrme obbekTbl
0bycTpoiricTBa MECTOPOXAEHWN;

5) TpyGonpoBoabl CTOYHbIX BOA OaBreHuem 6onee
10 Mlla gna nogayn BOAbl B CKBaXMHbl ANS 3aKkayky B
nornowatoLme nnacThbl;

6) MeTaHoNonNpoBOAbI.

1.2.2. Ona HedTAHbIX " rasoHedTAHbIX
MECTOPOXAEHNIA:

1) BbIKMAHbIE TPYOONPOBOABI OT HE(PTAHBLIX CKBAXKUH
ANs TPaHCNOPTUPOBaHNSA NPOAYKTOB CKBAXWH [0 3aMEPHbIX
yCTaHOBOK;

2)  HedTerasocbopHble  TpybonpoBodbl  Ansi



TPaHCNOPTUPOBaHNA MNPOAYKUMN HEPTAHbLIX CKBaXWH OT
3aMepHbIX YCTAHOBOK A0 Y3M0B AOMOMHUTENbHbIX paboT
OOXNMHbIX HaCOCHbIX CTaHumn " yCTaHOBOK
npeaBaputensHoro cbpoca Bogbl (HedpTerasonpoBoabl);

3) rasonpoBoapl ans TPaHCMNOPTUPOBAHUS
HedTSHOro rasa oT TeppPUTOPUI NIOLLAA0K, FAe HaxoadTcs
YCTaHOBKM cenapaumn HedTW, A0 YCTAaHOBOK KOMMIEKCHOM
NOAroTOBKW rasa, yCTaHOBOK NpeABapuTENbHON NOArOTOBKU
uUnu go noTpebutenei;

4) HedpTenmpoBodbl  ONA  TPaHCNOPTUPOBAHMWSA
rasoHachbILEeHHON Unu pasrasnpoBaHHON 0OBOAHEHHOW UMK
6e3BogHON HedTUM OT MyHKTa cbopa HedTU U AOKUMHON
HACOCHOW CTaHUUK A0 LIeHTparnbHOro nyHkTa cbopa;

5) rasonpoBoabl ANs TPaHCMOPTUPOBaHWA rasa kK
3KCMMyaTauuoHHbIM CKBaXKMHaM Mnpu rasnmdTHOM crnocobe
[o6bIuu;

6) rasonpoBoApbl ONA Nofgayv rasa B NPOAYKTUBHbIE
nnacTbl C Lenbio yBenuyeHus HedreoTaauu;

7) TpybonpoBoabl CUCTEM 3aBOOHEHUS HeTAHbLIX
NnacToB U CUCTEM 3aXOPOHEHMUS NNACTOBbIX U CTOYHbIX BOS
B rnybok1e nornoLuaoLme ropu3oHThl;

8) HedTenposBoabl AN TPaHCMOPTMPOBAHUA
TOBapHOM HedTU OT UeHTpanbHOro nyHkta cbopa Ao
COOPYXXEHUS1 MarMcTpanbHOro TPaHCMnopTa;

9) rasonpoBodbl AN TPAHCMNOPTUPOBaHWS rasa oT
LieHTpansHoro nyHkta  cbopa Ao COOPYXEHUS
MarucTpanbHOro TpaHcrnopTa rasa;

10) nHrnbuToponpoBoabl AnS NOAaYM MHIMOUTOPOB K
CKBaXWHam  wunu  Apyrum  obbektam  obycTpoiicTea



HeTAHbLIX U ra30HEMTAHBIX MECTOPOXAEHWUNA;

11) AeamMynbratoponpoBobl ans nogauu
Aeamynbratopa kK 06bektam AOXUMHBIX HACOCHbIX CTaHLMiA
1 yCTaHOBOK MpeABapuTenbHoro copoca BoAbl.

1.2.3. Ons noAa3eMHbIX XpaHunuLy, rasa:
TpybonpoBoabl Mexay Mroliagkamu oTAenbHbIX 00beKToB
NnoA3eMHbIX XpaHUNWLL, rasa.

MpumevaHmsa

1. TpybonpoBogbl, TpaHcnopTupylowme HedpTe C
rasoM B pPACTBOPEHHOM COCTOSIHUM Mpu  abCoMnoTHOM
AasneHun ynpyroctu napos npu 20 °C Bbeiwe 0,2 MlMa n
cBODOOJHOM COCTOSIHUW, OTHOCATCS K HedpTerasonposogam,
a TpaHCMopTUpYlLWME pasra3MpoBaHHyl0 HedpTb - K
HedTenpoBoaam.

2. paHnuen npomeicnoBoro  Tpybonposoaa
ABMNAETCA 3anopHas apmartypa, YCTaHOBMEHHas Ha Bxoae
(TpybonpoBoaa) Ha TEXHOMOTMYECKyH MoWwaaKky Wnu Ha
BbIXOJEe C TEXHOMOMMYecKon Nnowaakn, ecnu WHoe He
npegycMoTpeHo BHYTPEHHVMM OOKyMeHTamu
3KCNNyaTupyloLWwen opraHnsaumm unn  yTBepXxaeHHbIMU
CcXeMamu pasrpaHu4eHnst 30H OTBETCTBEHHOCTM.

1.3. Hactosawwmii ctaHgapT He pacnpocTpaHseTcs Ha:

1)  TpybonpoBoabl  AnNs  TPaHCMOPTMPOBAaHUA
npoaykuMm C BbICOKMM COAEpXaHWeM cepoBogopoaa
(napumaneHoe paBnenue Bbilwe 1,0 MMa unu obbemHas
KOHLeHTpaums Bbiwwe 6,0%);

2) TpybonpoBoabl AN TpaHCMOPTMPOBAHUSA
npoaykToB ¢ TemnepaTypoln Bbiwe 100 °C;



3)  Tpybonposoael, npedHasHaveHHble  Ans
TpaHCnopTUpoOBaHUs LLIMPOKOM pakumm nerkux
yrneBoAopoAoB M OTAENbHbIX  PPaKUMA  CKUKEHHBIX
yrneBoAopOAHbIX ra3os;

4)  BHyTpunnowagoyHble  TpybonpoBodbl,  He
oTHOCSLLMecs K NPOMbICII0BbIM Tpybonposogam
(TpybonpoBoabl OOBSA3KM KyCTOB  CKBa@XXWH, YCTaHOBKU
npeaBapuTensHon NOAroTOBKN rasa, YyCTaHOBKU
KOMMMEKCHON MOAroTOBKM rasa, 4OXXMMHbIE KOMMPECCOPHbIe
CTaHUMKW, [OOXMMHbIE HACOCHble CTaHUMW, TOMOBHbIE
KOMMNPECCOPHbIE CTaHLUWK, TOMOBHbIE HAaCOCHbIE CTaHLWK,
rOMOBHblE COOPYXEHUsl, ra3ousmepuTerbHble CTaHUuK,
NyHKTblI cOopa, rasonepepabaTbiBatoime 3aBOAbI, CTAHLUN
NOA3EMHOIO XpaHeHWs rasa W Apyrne nnolafovHble
06bekTbI);

5) TennoBble ceTW, NUHUU BoZdOCHAbGXeHWs wn
KaHanusaumu;

6) TexHomornyeckme TpybonpoBoAbl  YCTAHOBOK
npeaBapuTenbHOro cbpoca BOAbl, LEHTPanbHbIX MYHKTOB
cbopa HedTV 1 MPUEMO-CAATOYHbIX MYHKTOB HE(TH;

7) mopckne noasoAHble TpybonpoBoabl.
2. HopmaTuBHble cCbinku

B HacToslLLem cTaHgapTe MCMONb30BaHbl
HOPMAaTVBHbIE CChINIKU Ha CrieaytoLme cTaH4apThbl:

[OCT P 9.905-2007 (UCO 7384:2001, WNCO
11845:1995) EamHaa cuctema 3awmTbl OT KOPpPO3UKM W
cTtapeHusi. MeToApl KOPPO3WOHHBIX MCMbITaHuiA. Obwwne
TpeboBaHus
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[OCT P 51164-98 TpybonpoBoabl cranbHble
maructpanbHble. O6wme TpeboBaHMa K 3awuTe OT
KOppo3un

[OCT P -2 Tpybbl cTanbHble Anga

NpoMbICIoBbIX TPy6ONpoBoaoB. TeXHUYeCkue ycrnoBus

[OCT P 54257-2010 HageXHOCTb CTpPOWUTENbHbIX
KOHCTPYKUUA ©n OCHOBaHWA. OCHOBHbIE MOMOXEHUA W
TpeboBaHus

[OCT 9.014-78 EpgmHas cuctema 3awuTbl OT
KOPpPO3un 1 ctapeHusi. BpemeHHas NpoTUBOKOPPO3NOHHAsA
3awmrta usgenuii. Obwue TpeboBaHus

[OCT 9.039-74 EpuHas cuctema 3aWuTbl OT
Koppo3un © cTapeHusi. KopposuoHHasi arpeccuMBHOCTb
aTmocdepbl

[OCT 9.502-82 EpgumHass cuctema 3awuTbl OT
KOppo3un 1 ctapeHusi. MIHrmbuTopbl KOppo3un MeTansos
Ans BogHbIX cnucteM. MeToabl KOPPO3MOHHbBIX UCMbITAHWIA

[OCT 9.506-87 EpgmHas cuctema 3awuTbl OT
KOppo3un n ctapenusi. IHrmbutopbl KOppo3nMn MeTasnmnos B
BOAHO-HETSHbIX cpepax. MeToabl onpegeneHus
3alUUTHON crocoBbHOCTH

[OCT 9.514-99 EpuHas cuctema 3awWuTtbl OT
KOppo3un 1 ctapeHusi. MIHrmbuTopbl KOppo3un MeTasnsnos
ONs BOAHbIX  CUCTEM.  ONEKTPOXUMUYECKUA  MeTon
onpegeneHus 3almnTHON CNocobHOCTU

[OCT 1412-85 YyryH c nnactuH4yaTtbiM rpadutom
ansa otnmeok. Mapkum
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[OCT 9238-2013 MabapuTbl NpubNmMXKeHs CTPOEHUN
M MOABWXKHOIO COCTaBa >enesHbix gopor konem 1520
(1524) mm

[OCT 9454-78 Metannbl. Metoa ucnbiTaHus Ha
yOapHbIil  M3rmb6  Npu  MOHWXKEHHbIX, KOMHATHOW U
MOBBILLIEHHbIX TEMMNepaTypax

[OCT 14249-89 Cocygbl n annapatbl. Hopmbl 1
MeTOoAbl pacyeTa Ha MPOYHOCTb

[OCT 15150-69 MawwuHbl, npubopel K apyrue
TexHuyeckne wusgenusa. VcnomHeHns Ans  pasnuyHbIX
KNUMaTUyecKmx panoHOB. Karteropwuw, ycrosus
JKCnnyatauun, XpaHeHus, TPaHCMNOPTUPOBaHWS B 4acTu
BO3JeNCTBMA KNMMaTU4ecknx pakTopoB BHELLHEN cpeabl

[OCT 25100-2011 MpyHTLI. Knaccudukaums

FOCT 26251-84 TlpoTekTopbl ANs 3aWUTbl  OT
Koppo3un. TexHuyeckme ycnosusi

[OCT 26775-97 abapuTbl noamMoCTOBbIE
CyOOXOAHbIX MPOMETOB MOCTOB HAa BHYTPEHHWUX BOAHbLIX
nyTax. HopMbl 1 TexHuyeckne TpebosaHus

[OCT 30732-2006 Tpybbl u dacoHHble u3genus
cTanbHble C TEMMOBOW M30MsUMEN M3 MeHononvypeTaHa c
3alMTHOM 000NoYKON. TeXHNYECKNE YCIOBUS.

Mpumevanne. Tlpn  NoMb3oBaHUM  HACTOSALLMM
cTaHAapToM  LenecoobpasHo  nNpoBepuTb  AencTBue
CCbINIOYHBIX CTaHA4apToB B  WHMOPMALMOHHOM cucTeme
obwero nonb3oBaHWA - Ha oduuManbHOM  canTe
degepanbHoro areHTCTBa no TEXHUYECKOMY
perynmpoBaHuio n meTponorun B cetn WHTepHeT unu no
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exerogHomy NHMOPMaLIMOHHOMY ykasaTento
"HaumoHanbHble cTaHaapThl”, KOTOpbIA onybnukoBaH Mo
COCTOSIHMIO Ha 1 gHBaps TeKywlero roga, v no Bbinyckam
eXemMeCsa4Horo WMH(OPMaLMOHHOIO ykasaTens
"HaumoHanbHble cTaHgapTbl" 3a Tekywuin rod. Ecnu
3aMEHEH CCbINIOYHbBIN  CTaHZapT, Ha KOTOpbIM  AaHa
HegaTupoBaHHas CChIKa, TO pekomeHayeTcs
MCMnonb3oBaTh AENCTBYHOLLYIO BEPCUIO 3TOro cTaHgapTa C
Yy4EeTOM BCEX BHECEHHbIX B [aHHY BEPCUIO W3MEHEHWN.
Ecnn 3ameHeH CCbINOYHbIN CTaHAAPT, Ha KOTOPbIN AaHa
[aTUpoBaHHasa CChblflka, TO PEKOMEHAYETCS MCMonb3oBaTh
BEpPCUI0 3TOr0 CTaHgapTa C YKasaHHbIM Bbille [O4OM
yTBepxaeHusa (npuHatua). Ecnn  nocne  ytBepxaeHus
HacToSILLEro CTaHAapTa B CCbIOYHBIA CTaH4ApT, Ha
KOTOpbIA  AaHa  [daTupoBaHHad  CCblflka,  BHECEHO
M3MeHeHune, 3aTparnsaroLlee nonoxeHne, Ha KoTopoe AaHa
CCbinika, TO 3TO MONOXEHUE PEKOMEHAYETCH NPUMEHSITb
6e3 yyeTa AaHHOro n3aMeHeHnsi. Ecnm ccbinoyHbin ctaHgapT
OTMeHeH 6e3 3ameHbl, TO MOMOXeHWe, B KOTOPOM [JdaHa
CCbifika Ha HEero, pekoMeHOyeTCst NMPUMEHATb B 4YacTu, He
3aTparvBaroLen 3Ty CCbISIKY.

3. TepMmuHbl 1 onpegeneHns

B HacTosilem cTaHgapTe MpUMeEHeHbl criegytolime
TEPMUHbI C COOTBETCTBYIOLLMMU ONpeAeNEHNAMU:

3.1. ABapus: onacHoe TEXHOreHHOe NpPouCLLIECTBUE,
cospatllee Ha 0ObekTe, onpedeneHHon TeppuTopun unm
akeaTopuuM  Yrpo3y KW3HM W 3[00POBbIO  Moen u
NPUBOASLLEE K Pa3pPyLLUEHUIO UMW MOBPEXAEHUIO 34aHWN,
COOpY>XeHW, OBOpyAOBaHNA W TPaHCMOPTHbLIX CPEAcTs,
HapyLIEHN0  NPOM3BOACTBEHHOrO UMW TPAHCMOPTHOro
npotecca, HaHeceHuio yllepba okpyKatoLen cpege.

3.2 Apwmartypa 3anopHas: apmarypa,
npegHasHayeHHas ans nepekpbITMsA NoToka paboyen cpeabl



¢ onpefeneHHon repmeTudHocTblo [[OCT P 52720-2007].

3.3. Bavnac: obBoaHoM TpybonpoBop, c
3anopHO-perynupylowwen apmatypon ans  oTBedeHus
TpaHcnopTUpyeMon cpefbl (KUAKOCTW, rasa) U3 OCHOBHOMO
Tpybonposoaa n nogayn ee B 9TOT Xe Tpybonposog.

3.4. bannactupoBka TpybonpoBoga: ycTaHOBKa Ha
TpybonpoBoae YCTPOWCTB, obecneumBaroLmnx ero
NPOEKTHOE NONOXeHNEe Ha 06BOAHEHHBIX y4acTKax Tpacchl.

3.5. BHyTpuTpyOHOE  YCTPOMCTBO:  OYUCTHOE,
pasgenutensHoe M AMAarHOCTUYEecKoe  YCTPOMCTBA,
nponyckaemble no Tpybonposoay B noToke
TPaHCMOPTUPYEMOro NPOAYKTa, BOAbLI UM BO3AyXa.

3.6. BopgHas nperpaga: ecTeCTBEHHoe  Wunu
MCKYCCTBEHHOE BOAHOE NpensTCcTBue (peka, 03epo, Nponue,
NUMaH, KaHan, BoAoXpaHunuiie 1 T.n.).

3.7. BospgeincTtBue: sABMNeHne, BblI3bIBaOLLEE
M3MEHeHMe HanpsbkeHHO-4eOpPMUMPOBAHHOIO COCTOSIHUA
CTpOUTENBHBIX KOHCTPYKUWIA U (UNX) OCHOBAHWSA 34aHWUSA Unx
COOPYXEHUS.

3.8. lasonpoBopa: TpybonpoBoa, npeaHa3Ha4YeHHbI
ONs TPAHCNOPTUPOBaHWS rasa.

3.9. "azonpoBoa-Lwnend: Tpybonposoga,
npefHasHayYeHHbI Ans TPaHCMOPTMPOBAHUSA MNNacToOBON
CMeCU OT CKBaXWH (KycTa CKBaXXMH) MECTOPOXAEHWA U
NMOA3EMHbIX XPaHWNUL, rasa A0 YCTAHOBOK KOMMIIEKCHON
NOAroTOBKW rasa, yCTaHOBOK NpeABapuTENbHON NOArOTOBKU
rasa, nyHktoB cbopa M OT KOMMPECCOPHbIX CTaHUWI
NOA3EMHbIX XPaHWMULLY, ra3a, [0 CKBaXKMH (KycTa CKBaXWH)
[ONs 3aKayku rasa B nnacT.
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3.10. Ta3ocbopHbIi  konnekTop:  Tpybonposoa,
00beaMHSAIOLNA MOTOKA MNIacTOBOM CMECU C HECKONbKUX
rasonpoBOAOB-LUNEN(POB W  TPAHCNOPTUPYIOLWMA  UX K
yCTaHOBKaM MoAroTOBKM rasa.

3.11. [asneHue: MeXxaHun4eckasi BENUYNHA,
XapakTepusylowasi MHTEHCUBHOCTb CUfl, AENCTBYIOLWMX Ha
BHYTPEHHIO  (BHYTPEHHee [faBneHue cpefgpl) uvnu
Hapy>XHY0 (BHewHee  paBneHue BOAbI, rpyHTa)
NoBepPXHOCTM TpybonposBoAa No HopManm K Hew.

3.12. [aBneHve pabouyee: HambornbLlee U3BbITOYHOE
JaBreHve npu  HOpManbHOM NpoTekaHun paboyero
npouecca.

MpumeyaHve. T[log HopmanbHbIM — MPOTEKAHUEM
paboyero npouecca cregyeT  MNOHUMATb  YCMOBUS
(DaBneHune, Temnepatypy), nNpW COYETAHUM  KOTOPbIX
obecneymBaeTcs besonacHas paboTa cocyna
(TpybonpoBoga).

3.13. [JaBneHuMe  pacyeTHoe:  MakcumarbHoe
136bITOYHOE BHYTPEHHEE AaBMeHNe, Ha KOTOPOe paccuuTaH
TpybonpoBoA MK ero YacTb B COOTBETCTBUM C HOPMaMM.

3.14. [laBneHue crtaTMyeckoe: JaBfieHuMe NpoayKTa,
paBHoe nnacToBomy OaBneHuio c y4yeToM
MMAPOCTaTUYECKNX MOTEPb AAaBNEHUS B CTBOSIE CKBaXKWHbI,
KOTOpOE MOXEeT BO3HVKHYTb B Lunende npu AnvTenbHOn
ocTaHoBke (nmMbo npu obpasoBaHuu ruapaTHOW Npobku) m
npw yCnoBumn OTCYTCTBUSA NPEAOXPaHNTENbHOrO KnanaHa go
3anopHON apmaTypbil.

3.15. EcTecTBEHHbIE Y UCKYCCTBEHHbIE MPEnSATCTBUS:
peku, pydbun, o3epa, npyabl, NpoTokM M 6GonoTa, oBparu,
Oanku; BOAOXpaHUNuLLa, KaHanbl, KenesHble "



aBTOMObWIbHbIE AOPOTY, Nepecekaemble Tpy6onpoBoOaOM.

3.16. 3arnybneHne TpybonpoBoda: pacCTosiHME OT
Bepxa TpyObl 4O NOBEPXHOCTU 3EMIN.

Mpumeyanme. Mpu Hanuuumn cpeacTs 6annNacTMpPoOBKU
- paccTosiHe OT MOBEPXHOCTM 3eMnn [0 Bepxa cpeacTs
GannacTMpoBKu.

3.17. 3awmTHOE NOKpbITHE: COBOKYMHOCTb
N30NSALUMOHHBIX MaTepnanos, HAHECEHHbIX Ha MNOBEPXHOCTb
mMeTanna Ans 3awmTbl OT KOpPO3nK.

3.18. BawutHbIi dyTnaAp (KOXyX): KOHCTPYKUUSI U3
TpyObl guameTpa 6onbluero, 4Yem OCHOBHOW guameTp
TpybonpoBoga, MpegHasHavyeHHass AN BOCMpUSATUSE
BHELUHUX Harpy3ok W npegoxpaHsiowas oT Bblbpoca
TPaHCMOPTUPYEMOrO  BellecTBa  Ha  NepeceyveHusix
WNCKYCCTBEHHbIX M €CTECTBEHHbIX NPENATCTBUNA.

3.19. 30Ha TEpMMYECKOTO BIUSHWUSA:  Y4acTOK
OCHOBHOro MeTanna Tpybbl Mnu coegvHWTENbHOW AeTanv
TpybonpoBoaa BOMM3M cBapHOro LIBa, He NOABEPTLUMIACS
pacnnaeneHuto,  CTPyKTypa M CBOWCTBAa  KOTOPOro
M3MEHUNNCb B pesynbTaTe Harpesa npuv cBapke.

3.20. VcnbiTaHMe Ha MPOYHOCTb:  MCMbITaHUe
TpybonposogoB  (Tpy6, apmaTypbl, COeOVHWUTENbHbIX
AeTanen, y3nos 1 060pyaoBaHNs) BHYTPEHHUM AaBlEHNEM,
npesbialM paboyee p[aBneHne, ycTaHaBnMBaeMoe
NpoeKToM, C Uenblo MNOATBEPXOEHUS  BO3MOXHOCTU
aKcnnyaTaummu obbekTa npu paboyem gaBneHuu.

3.21. Karteropus y4yacTka TpybonpoBoaa:
XapakTepucTmka OMacHoCTM  yyacTka  TpyGonposopaa,
Knaccuduumpyemass B 3aBMCMMOCTM  OT  MokasaTtenen
ONacHOCTW TPaHCNOPTUPYEMOro MNPOAYKTa, TEXHUYECKMX



XapaKkTepucTuk TpyGonpoBoaa, aHTPONOreHHOW aKTUBHOCTM
BGNM3M TpyBoNpoBoAa 1 MHbIX (DaKTOPOB picka.

Mpumevanue. [aHHaa xapakTepucTvka yyuTbiBaeT
BO3MOXHOCTb BHELLUHEro noBpexaeHus Tpybonposoda u
nocneacTBMsA BO3MOXHbIX aBapuil Ha Tpybonposoge.

3.22. KomneHcaTtop: y4acTtok TpybonpoBoaa
crneuvanbHOW  KOHCTPYKUMM,  NpedHasHayeHHbln  Ans
BOCNPUATMA 3a CYET CBOEeW nopaTnvMBoCTM Aedopmauunn
TpybonpoBoaa, BbI3BaAHHbLIX TEMMNEPaTypol, BHYTPEHHUM
AaBrneHneM 1 OpyrumMu Harpyskamu 1 BO34encTBusimu.

3.23. KomneHcatop-ynop: KOMneHcaTop
aecdopmauun  TpaneueupansHon ¢GOpMbl B MOL3EMHOM
TpybonpoBoae, NPUMEHSIEMbIN AN CHDKEHUST  YCUNUNA,
nepegaBaeMbIX Ha NMPUMbIKAIOLLME KOHCTPYKLIMN.

3.24. KpaH oOxpaHHbIN: 3anopHas  apmartypa,
yCTaHaBnvBaemas Ha oOnpedeneHHOM pacCTOosHUM  OT
rpaHuL, NNowaaoK oTAerNbHbIX MPOMbICIIOBbLIX COOPYXKEHWUIA.

3.25. JlynuHr: Tpybonposoga, NPONOXEHHbIN
napannenLHO OCHOBHOMY TpybonpoBogy Ha 4Yactu ero
NPOTSPKEHHOCTN U COEANHEHHBIN C HUM NepeMblYKaMu.

3.26. Harpyska: cunosoe BO3JeNcTBME,
Bbi3blBakoLLEee n3MeHeHune
HanpsPKeHHO-AeOPMUPOBAHHOIO COCTOSIHUSI KOHCTPYKLUK
(TpybonpoBoga).

3.27. Hedpterasonposoa: HedbTerasocOopHbI
TpybonpoBoa, TpaHCnopTUpyWMin HedpTe C rasom B
pacTBOPEHHOM COCTOSIHUM Mpu  abCoONOTHOM AaBreHuu
ynpyroctu napos npu 20 °C Bbiwe 0,2 MMa n ceobogHOM
COCTOSHUW.



3.28. HedTtenpoBoa (npoMbicrnoBein): Tpybonposoa,
TPaHCNOPTUPYIOLLMI pa3ra3npoBaHHY0 HedThb.

3.29. HomuHanbHbin gnameTp DN: napametp,
npuMeHsiemMbli Anst TPyOONpOBOAHbLIX CUCTEM B KayecTBe
XapaKTepuUCTUKM  NpUCOedMHSIEMbIX YacTeln apmatypbl

[OCT P 52720-2007].

Mpumeyanne. HomuHanbHbI OvameTp He umeer
€OVHWLBI  M3MepeHuss U nNpubnusMTenbHO  paBeH
BHYTPEHHEMY AvameTpy npucoeanHseMoro Tpybonposoaa,
BbIPaXXEHHOMY B MunnMMeTpax. HomuHanbHbIn avameTtp
obo3HavaeTcst DN ¢ uncnoBbiM 3HaveHneM. Hanpumep, DN
1200 cooTBeTCTBYET (haKTUHECKOMY HapPY>XHOMY AMaMeTpy
TpyObl 1220 MMm.

3.30. HopmaTtusHbIn npegen NMPOYHOCTM
(HopmaTuBHOE BpeMeEHHOe COMpoTMBNEHUE) MaTepuana
TPy6: MUHMManbHOe rapaHTMpPOBaHHOE 3HayeHue npegena
NPOYHOCTVM (BPEMEHHOr0 COMPOTUBIEHMHA) MaTepuana,
onpefeneHHoe B CTaH4apTax, TEXHUYECKUX YCIOBUAX M
cneuundukaumsx Ha Tpybbl.

3.31. HopmaTtuBHbIM nNpepen TekydyecTn martepuana
Tpy6: MUHMManbHOe rapaHTMpPOBaHHOE 3HaYeHve npegena
TEeKy4yecTM wmaTepuana, oOnpeferieHHoe B CcTaHaapTax,
TEXHUYECKMX YCIOBUSAX U creundmKaumsax Ha TpyObl.

3.32. Obwwuin kopmaop: cuctema TpybONPOBOAOB,
pasMelLeHHbIX MapannenbHo No  OJHOWM  Tpacce WU
npegHasHayYeHHbIX [Ans TPaHCMOPTUPOBAHUS Pas3NUYHbIX
NPOAYKTOB Ha TEPPUTOPUN MECTOPOXOEHUS.

3.33. OTBeTBnEHME: TpybONPOBOA, MPUMbIKAIOLLMA K
OCHOBHOMY TpybonpoBoAQy MOCPEACTBOM TPOWHMKOBOTO
COeQMHEeHNsT W MpefHasHaYeHHbld Ans oTBoAa 4vactu


consultantplus://offline/ref=76C2B7690B0E7B1CF12E07BF0C8B310FCAE5A0541D823022D850340E12110DE32D553BC2417E19A6046B29gAwBG

TPaHCNOPTUPYEMOrO MPOAYKTa B CTOPOHY OT OCHOBHOIO
HarnpaBneHusl.

3.34. Mepexon TpybonpoBoaa: y4acToK
TpybonpoBoaa Ha mnepeceyeHnn C WUCKYCCTBEHHbIM WMn
€CTeCTBEHHbIM NpensTCTBUSMM, OTNNYHBIN no

KOHCTPYKTUBHOMY WCMOJSIHEHWIO OT MpUIerarLmx y4acTkoB
TpybonpoBoaa.

3.35. lMepexon TpybonpoBoaa NoABOAHbINA: Yy4acToOK
TpybonpoBoaa, MPOMOXEHHOro 4Yepe3 BOAHYH Mperpagy
LWMPUHOA B MeXeHb Nno 3epkany Boabl 6ornee 10 M u
rny6uHon cebiwe 1,5 M.

3.36. Mpepen NMPOYHOCTH (BpemeHHoe
CconpoTuBreHne) Matepuana: HanpspkeHue,
COOTBETCTBYlOLLEE HambonbLlemy pacTtarveatoLLemy
ycunuio, npeglwecTtsyoweMy paspbisy obpasua [[OCT
1497-84].

3.37. lMNpepen TekydecTn matepuana: HanpsbKeHue,
npu KoTopoMm MaTtepuan obpasua gedopmupyetcs 6e3
3ameTHoro yeenuyexus ycunusa [[OCT 1497-84].

3.38. lNpepenbHOe cocTosiHME: COCTOSIHWE U3denus,
npv KOTOPOM €ro AanbHenLlas aKkcnmyartaums HegonycrTuma
MM HeuernecoobpasHa MO  MNPUYMHAM  OMACHOCTW,
3KOHOMUYECKMM unm akonorndeckum [COCT P 27.002-2009]

3.39. lNpuemnembin puUCK: PUCK, YPOBEHb KOTOPOrO
ponyctum u oboCcHOBaH WCXOAS W3 3KOHOMUYECKUX W
coumarnbHbIX COObpaXkeHuN.

3.40. lMpombicen: ropHbIN O0TBOA, NPeAOoCTaBMEHHbIN
nonb3oBaTenio Heap AnNs pas3paboTknm MeCTOpOXAEeHWU
HedTK, rasa, ra3oBOro KOHAeHcaTa 1 TennodHepreTU4YeCcKnx
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BOA, a Takke OnA sKcnnyatauun NoA3EeMHbIX XpaHUnuLy
rasa W npoayktoB  nepepaboTkM  yrmeBOAOPOAOB,
NOAKOHTPONbHbLIV opraHam PoctexHaasopa.

3.41. PaboTocnocobHOCTb: COCTOsIHME 00beKTa, Npu
KOTOPOM OH CrocoBeH BbIMOSHSATL BCE MW YacTb 3afaHHbIX
OYHKLMIA B NOMTHOM UM YaCTUYHOM 0ObeMe.

3.42. PaspyweHue: cobbiTve, 3aknuyawueeca B
AedopMMpoBaHUN, N3MEHEHUN FEOMETPUYECKNX Pa3MepoB
KOHCTPYKUWUIA UMW OTAENbHbIX 3NEMEHTOB TEXHONOrMYECKON
cucTeMbl (C BO3MOXHbIM pasfeneHMeM MX Ha 4actu) B
pesynbraTe  CWMOBbIX,  TEPMWUYECKUX UMK WHbIX
BO3€EWCTBUMN, conpoBoOXaatoLleecs HapyLUeHem
paboTocnocobHOCTH OOBbEKTA.

3.43. PacueTHasi cxema: ynpoLleHHoe n3obpaxeHue
KOHCTPYKLMK Tpybonpoeoaa, npuHMMaemoe ans
BbIMOMHEHMST pacyeToB Ha MPOYHOCTb M YCTOMYMBOCTb, a
Takke Anst 'MapaBnMyecKkoro pacyeTa.

3.44. PacyeTHbln KO3MMPULMEHT: 4YMCno (MeHbLue
eavHnLbI), onpegensiowee  GesonacHbll  YPOBEHb
HanpsbkeHMA B TpybonpoBoge MO  OTHOLWIEHUI K
npefenbHOMY COCTOSIHMIO MO TEKYHECTU UK MO MPOYHOCTH.

3.45. Cseya BbITSKHas:  YCTPOWCTBO AN
obHapyXeHusi  yTeyek YrmeBOAOPOAOB W yAaneHusi
NoXXapoB3pbIBOOMACHbIX  BO3A4YLWHOra3oBbIX CMecel W13
3aMKHYTbIX U MONYy3aMKHYTbIX 0GbEMOB.

3.46. Cseya npogyBOYHas: YCTPOWCTBO AN
OMOPOXXHEHWUs1 yyacTka rasonpoBoga Mexay 3arnopHowm
apmarypou.

3.47. Cwnctema  9neKTPOXMMUYECKOW  3aLUUThbI:
COCTaBHasi 4acTb NMHENMHOW 4acTu Tpybonpoeoaa,



BbINONHAKLWAsA Ccrneaylowme OCHOBHblE TEXHONOornyeckune
dyHKUMM:

- obecneyeHne apdekTnBHON 3aWunThl
TpybonpoBoaa OT NOA3EMHON KOPPO3nK;

- KOHTpOnb 3(pHEKTUBHOCTN MPOTUBOKOPPO3INOHHOWM
3awmThl.

3.48. CnyqaﬁHaﬂ Harpyska: Harpyska, BO3HMKatoLas
¢ yactoTon MmeHee 10™ B rog Ha kunomeTp TpybonpoBsoaa.

3.49. CoepuHutenbHble petanu TpybonpoBOAOB:
anemeHTbl  TpybonpoBogda, MpedHasHayeHHble  Ans
M3MEHEHMS HanpaBneHns ero ocu, OTBETBMEHWS OT Hero,
M3MEHeHns ero auameTtpa u Ap. (0TBOAbI, TPOWMHMKM,
nepexoabl 1 ap.).

3.50. CpepctBo 6GannacTtupoBku Tpybonposoaa:
KOHCTPYKUMA, obecneumsarollas 3a cyeT bannactupyoLlen
unu yAepXuBaloLLen cnocobHocTK YyCTONYMBOCTb
nonoxeHnsl noasemMHoro Tpybonposoaa, NpoknagsiBaeMoro
B O0OBOAHEHHOMW UK 3ab0MOYEeHHONW MEeCTHOCTSAX, Ha
nepexogax 4epes 0Oonota pasnuyHbIX TUMOB W BOAHbIE
nperpagpl.

3.51. CtpouTenbHble Harpysku: Harpysku,
BO3HMKAKOLWME NPU CTPOUTENBHO-MOHTaXHbLIX paboTax wu
UCMbITaHUSIX TPYOONPOBOAHONM CUCTEMBI.

3.52. TepmocTabunusaums rpyHTa: npuHyanTenbHoe
WCKYCCTBEHHOE  MOHWXeHWe  TemnepaTypbl  FPyHTa,
HaxoAsLerocs B NAacTM4HOMEP3IOM COCTOSHUM, C Lienblo
obecneyeHnst ero Hecyllen cnocobHOCTM Npu BOCNPUATUM
HarpysoK OT COOPY>XEHUN.

3.53. TonwuHa CTeHKN MUHUMarbHas: MMHMManbHas



pgonyctumasa BenindmMHa TONWWHbI CTEHKU B nobom mecre
pr6bl, paBHadA HOMMWHANbHOWN TOMLWMWHE CTEHKN 32 BbIYETOM
MWHYCOBOIo npeaeribHOro OTKIMOHEeHA TONLWWHbI CTEHKN.

3.54. TonuwmHa CTEHKM HOMWHanbHas: TomnwuHa
CTEHKM TpyObl, yKasaHHas B CTaHOapTax, TEXHUYECKMX
YCINoBusIX U cneundukaumsx Ha Tpyobl.

3.55. TonwmHa CTeHkM pacyeTHasi: TOMLMHA CTEHKM
TpyObl, onpeaensieMas pac4eToM Ha NPOYHOCTb.

3.56. Tpacca TpybonpoBoga: MOSIOXEHNE OCK
TpybonpoBoada, onpedensemMoe Ha  MECTHOCTU  ee
NpoeKUMel B rOpU3oHTanNbHON NIOCKOCTY.

3.57. TpybonpoBog npoOMbICMOBLIN: Tpyb6onposog
ANa  TPaHCMOPTUPOBAHUS  ra3oobpasHblX U XKUAKUX
NpoayKkTOB,  MPOKNagbiBaeMbli  Mexgy  nroliagkamu
OTAENbHLIX ~ NPOMbLICIIOBLIX  COOPYXXEHWUN (Bkntovas
nnowagkn, pacrnosnioXeHHble Ha pasHbiX MNPoOMbIcax), a
Takke K obbekTaM MarumcTpanbHOro TPaHCMOPTUPOBaHUS
Hed TV 1 rasa.

MpumeyaHue. paHnupl NPOMbICIIOBOro
TpybonpoBoaa onpeaensitoTcs COCTaBOM MPOEKTa.

3.58. VY3en nycka u npuema BHYTPUTPYOHbIX

YCTPOWCTB: YCTPOWCTBO, ycTaHaBnusaemoe Ha
TpybonpoBoge AnNs BBeAEHUS U BbIBOAA U3 HEro
BHYTPUTPYOHbIX YCTPOWCTB 6es OCTaHOBKM

TPaHCNOPTUPOBAHUS NPOAYKTA.

3.59. VYcrtonumeoctb TpybonpoBoga:  CBOWCTBO
KOHCTPYKLIMK TpybonpoBsoaa nogaepXnBatb
nepBoHavanbHyto dopMy ocu Unu bopmy ero nonepeyHoro
cevyeHund.



3.60. Yuactkm TpybonpoBoda MpuUMbIKaKOLLME:
y4yacTku TpybonpoBoaa, NpUMbIKaLLME K Nepexodam vyepes
XernesHble U aBTOMOOUIbHbIE [OPOrM M Haxopsiuecss B
npegenax MUHUMarbHbIX PacCTOSIHUWA, UCMbITbIBAEMbIE Ha
NPOYHOCTL Ha BTOPOM 3Tane WCMbITaHMW B Tpu 3Tana
COBMECTHO C nepexogamu.

3.61. YyacTok TpybonpoBoaa: 4actb TpybonpoBoaa,
XapaKkTepusyoLancsa MOCTOAHHOCTbIO — KOHCTPYKUUK U
NPUPOLHbIX YCNOBUIA.

3.62. dakenbHas yCcTaHoBKa: TexHu4yeckoe
YCTPONCTBO, NpeaHasHa4YeHHoe AN CKUraHWsA NOCTOSIHHbIX,
Nnepuoanyecknx U aBapuHbIX COPOCOB TOpPHYMX rasoB U
napos.

3.63. O®yHKUMOHaNbHbIE  HArpysku:  Harpyskw,
0bycrnoBneHHble NPOLLECCOM 3KCMyaTaummn Tpybonposoaa.

4. CokpalleHuns

B HacTosilem cTaHaapTe MpUMEHeEHb! criegytoLime
COKpalLeHus:



BK3C
BIJI
BTY
B3M
I'BB
nc
TKC
T'HB
THC
T3
I'PII
T'PC
TPy
TC
JKC
IHC
ITIBO
oBJ1aKOB;
3TB
T
KHC
KC
MMT'
HIIC
HC
HYS
Trec

6JIOYHO~KOMIIJIEKTHOE yCTpOﬁCTBO BHGKTPOCHaGXeHMH;

BOBIOyllHad JIMHUMA BJJIeKTpoliepenayd;
BHYTPUTPYOHOE YCTPOWMCTBO;

BCTaBKa 3JIEKTPOMIOJIMPYIad;
TOPM3BOHT BEICOKMX BOL;
ras3omsMepuTeJibHad CTaHLUUA;

T'OJIOBHaA KOMIIpeCCOpHad CTaHUMA;
TOPMU3OHTAJIbHO-HaNpaBJleHHOe OypeHue;
T'OJIOBHad HaACOCHad CTaHUMA;
rasonepepabaTeEBaIMY 3aBOI;
Tas30peryJIATOPHE IIYHKT;
rasopacrnpenenmresibHas CTaHLUUA;
ra3operyyiaTopHasa YyCTaHOBKA;y
T'OJIOBHEIE COOPYXEHUA;

OOXMMHAasA KOMIpPeCCOpHasa CTaHUMA;
OOXVMMHAaAd HaACOCHasd CTaHUuA;
JNAaJIbHOCTE pPAaCIpPOCTPaHEeHMA TOKCUUHBIX

30Ha TEPMUUYECKOT'O BIIMSAHMSA (CBApPHOTO
JCHBITAHME MNafalllyiM TPYy30M;

KyCTOBasd HaCOCHAas CTaHUMUS;
KOMIIPECCOPHAasA CTaHUMS;
MHOTOJIETHE-MEP3JILIE TPYHTH;
HebTenepexaumBaomas CTaHLUL;
HacoCHasa CTaHUMS;

HOPMaJIbHEIE YCJIOBMSA SKCIJIyaTaluu;

I IIOXapPOB3PEIBOOIIACHEIX

mea) ;

IIPOMEICJIOBaAA T'asopacrnpenesyiMmTelJIbHad CTaHUMA;
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OYyHKT HNOATOTOBKM Tasa;
NyHKT cbopa;

NoI3eMHOe XpaHuluue rasa;

py4dHas OyroBas cBapka;

COeIMHMTeJIbHEIe AeTallM TPpyOONmpOBOIOB;
CTaHLUA MNOA3EeMHOI'O XPaHeHMud Trasa;

TPOMHUK CBapHOM;

TexXHMUYEeCKMe yCJIOBUS;

TepMOXMMUUECKasd yCTaHOBKA;

TPOMHUK WTaMIOBAaHHLIA;

TPOVMHUK MTaMIIOCBAPHOM;

YCTaHOBKa NPEHAaXHOM B3allMThl;

YCTaHOBKa KaTONHOM 3allMUTHL;

YCTaHOBKAa KOMIIJIEKCHOM MNONTOTOBKU Tasa;
YCTaHOBKAa IPOTEKTOPHOM BallMThl;

yCTaHOBKa MONTOTOBKM HedTu;

YCTaHOBKa MNpeOBapMUTENIbHOM MONTOTOBKM Tasa;
YCTaHOBKa MNpenBapUTeJIbHOTO cOpoca BOMEL;
LeHTPaJbHEM NYyHKT cbopa;

3JIEKTPOXMMMUYECKaA 3aluTa OT KOPPO3MMU.



5. O6wme nonoxeHus

5.1. K npombicnoBbiM TpyGonpoBogaM OTHOCSTCHA
TpybonpoBoabl, NpoknagbiBaemble Mexay nrollagkamu
OTAENbHBLIX MPOMbBICIIOBBIX COOPYXXEHWW W YCTaHOBOK:
kyctoB ckBaxkuH, Y, YK, OKC, OHC, TKC, THC, I'C,
MC, MC, YNCB, YIMNH, TXY, coopyxenun M3, CIMNXI, a
Takke rasonpoBogbl M HedTenposoabl ot UMNC go
COOPYXXEHWU MarucTpanbHOro TpaHcrnopTa.

5.2. TpybonpoBogbl  MOryT  MpPOEKTUPOBATLCHA
noa3eMHbIMU, Ha3eMHbIMUY (B HacbInu) UKW HaA3eMHbIMU Ha
onopax. OCHOBHbIM BMOOM MpOKNagku TpybonposBoaos
JomkHa ObITb nop3emHasd. B paiioHax pacnpocTpaHeHus
MMIT npumeHsieTcs, Kak npaBuno, Haa3eMHbIA Ccrnocob
npoknagky Tpy6onpoBoaoB.

Mpoknagky TpybonpoBOAOB CUCTEM 3aBOAHEHUSA U
3aXOpPOHEHWs1 MMacToBbIX W CTOYHBIX BOA ~ crepyet
BbIMOMHATb, Kak MpaBumio, MoA3eMHbiM  crnocobom.
Hapg3emHas 1 Ha3emMHada  npoknagkyn  BOOOBOAOB
[ONycKalTCsa TOMbKO NPU Hanuuum aEKTUBHON CUCTEMBI
oborpeBa w TennousonAuun  Tpybonposogos.  [pu
cooTBeTCTBylOLeM OOOCHOBaHWM [OMyckaeTcs B Buae
UCKIIOYEHNST HaA3eMHasi MpOKNagka BblCOKOHAMOPHbIX
BOOOBOAOB.

5.3. TpybonpoBogbl  MOryT  MpoOKnagplBaTbCst
napannenbHo  AEWCTBYIOWMM UMW MPOEKTUPYEMbIM
NpoMbICMOBLIM Tpy6onpoBogam B 06LLMX Kopuaopax.

5.4. Temnepatypa NpoAyKTOB AOMKHa onpeaenaTees
MUCXOAsi M3 BO3MOXHOCTU MX TPaAHCMOPTUPOBAHUS U
TpeboBaHwui, npeabsaBrsieMbix K COXpaHHOCTH
M30MSAUMOHHBIX MOKPbLITUNA, MNPOYHOCTM U YCTOWYMBOCTU
TpybonpoBogaa.



5.5. TpybonpoBoabl cucTeM 3aBOAHEHUS HETAHbIX
NIacToB Y CUCTEM 3aXOPOHEHWsI MITACTOBBLIX M CTOYHbLIX BOZ,
B rnybokue nornowarlimMe ropusoHTbl, HedTenposoabl
Ons TpaHcnopTupoBaHus ToBapHon HedTtn ot LIMNC po
COOpYXeHN MarncTparnbHOro TpaHcnopTa MoryT
BbINONHATLCA npuv COOTBETCTBYIOLLEM
TEXHMKO-9KOHOMMYECKOM  obocHoBaHuM K3 Tpybd cC
BHYTPEHHUM 3aLUTHBLIM MOKPbITUEM.

5.6. Mpu npoekTMpoBaHun TpybonpoBoadoB crnenyet
ucrnonb3oBaTb MaTepuansl, u3genusa u obopynoBaHwue,
paspeLleHHble K NPUMEHEHWIO B YCTAHOBNEHHOM NOpPSiAKE.

5.7. Mpn NPOeKTUPOBaHUU TpyGonposoaos
Npon3BOACTBEHHOIO " XO35IMCTBEHHO-NUTHEBOIO
BOAOCHabXeHus 0ObeKTOB [o06blun cnepyet
PYKOBOACTBOBAaTLCA TpebOBaHUSMM OEWCTBYIOLLUMX HOPM U
npasun [1] n [2].

5.8. [aBneHve HacbIWEHHbIX NapoB MnpodyKra npwu
ycTaHoBneHun paboyero gaeneHus Tpybonposoaa AOMKHO
NpuHUMaTbCS  MCXOAS M3 MaKCUMMaribHO  BO3MOXHOW
Temneparypbl NPOAYKTa B YCMOBUSIX TPAHCTIOPTUPOBAHMS.

Mpu TpaHCMNopTUPOBaHUN HecTabunbHbIX
ra3oHacbILLEHHbIX XMUAKOCTEN paboyee OaBneHne BO BCeX
Toukax TpybonpoBoga [AOMKHO ObiTb BbIE AaBreHUst
HacbILLEHNUs1 TPAHCNOPTMPYEMOrO NPoAyKTa HE MeHee YeMm
Ha 0,5 MlMa.

5.9. 3awmurta TpyGONPOBOAOB OT BHYTPEHHEW
KOppO3UM OCYLLECTBNAETCA MNPUMEHEHUEM WHIMOMTOPOB,
3aLLUMTHBLIX TMOKPLITUA BHYTPEHHEW MOBEPXHOCTN TpYyo,
NOAroTOBKOW TPaHCMOPTMPYEMOro MpoAyKTa C yAaneHuem
M3 Hero arpeccuBHbIX COCTaBMSAOLIMX, MPOMYCKOM 4epe3
OYUCTHbIE YCTPOWCTBA.



6. Knaccudukaumsa TpaHCnopTMpyeMbIX NpoayKTOB

6.1. C TOuYKM 3peHus yrposbl naaM U ApYruM
6uonornyeckum oOGbBEKTaM NPUPOAHON cpedbl MPOAYKTHI
noapasfensloTcd Ha HETOKCUYHble U TOkcuuHble. K
TOKCWMYHBbIM MPOAYKTaM OTHOCATCS NPOAYKTbI, coaepxalune
TOKCMYECKNE KOMMOHEHTbI B KOHLEHTPaUMAX, LOCTAaTOYHbIX
(B COOTBETCTBMM C CAHWUTAPHLIMK _HOPMamy W NpaBuiaMu
yTBEepXAeHHbIMU [NaBHbIM rocy4apCTBEHHbIM CaHUTAPHbIM
Bpayom Poccuiickon Pepepauum [3]) ona ycTaHOBReHWs
BOKPYr OOBEKTOB MpOMbICNa C BO3MOXHbIMU BblOpocamu
UNn yTedkamu NpoAayKTa CaHMTapHO-3aLUMTHBLIX 30H U 30H
CaHUTapHbIX pa3pbIBOB.

6.2. Wcxogs m3 noTeHuUmanbHOW ONacHOCTM Ans
XW3HW U 300POBbS HACeNeHWst 1 nepcoHarna, BO3MOXHOro
yuwiepba npvpogHou cpefe, a Takke UMYLLECTBY OOBHEKTOB
npombicna, FC un TMXI TpaHcnopTupyemble MPOAYKTHI
OTHOCATCS K OOHOW W3 KaTeropwi, NpeacTaBfeHHbIX B
Tabnuue 1.

Tabnuua 1

Knaccudvkaumsa TpaHCnopTUpyemMbIX NPOAYKTOB
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KaTtero
pusi
npogykTa

OnucaHue

HectabunbHble CXWXKEHHbIE YrneBoaopOoAHble MNPOAYKThl, KOTOpble
cogepxart cepoBodopon W ApyrMe CepHUCTble COoeduHEHUs, UMEeKoT
OaBreHne HacbllweHHbIXx napoB no Pengy Gonee 0,0667 MlMa wu
TPaAHCMNOPTUPYIOTCS B XXMOKOM COCTOsIHUK. K Takum npoayKTam OTHOCATCS
HecTabuIbHble ra3oBble KOHAEHCAThl N CKMKEHHble HedTaHble rasbl, a
Takke HedTb ¢ raszoBbiM pakTopom 300 M>/T n Bonee

I'Ipop,yKTbl, nepevncrieHHble B KaTeropum 1, HO He coaepxaiwine
cepoBoaopona 1 opyrux CepHUCTbIX coeguHeHnn

loptoune TOKCUYHBIE MPOAYKTLI, TPAHCMOPTUPYEMbIE Kak rasbl UMK Kak
asyxdasHble cpefdbl. K TakMM npogykTaM OTHOCATCH MPUPOAHBIA U
HedTAHON rasbl, ra3oKoOHAEeHcaTHas CMech, coaepXallime cepoBoaopos v
ApYrie cepHUCTble coeanHEHUs




MpoayKThl, MepeyncrieHHble B KaTeropuv 3, HO He codepalluve
cepoBoAopoAa U APYrMX CEPHUCTBIX COeaNHEHMA

HeTOKCUYHBbIN  NpUpPOAHBLIN  ra3, Haxogsawumca B ofgHodasHOM
COCTOSIHMM NPU CTaHAAPTHbIX YCITOBUAX U YCINOBUAX TPAHCMOPTUPOBaHUA

"optoyre 1 TOKCUMYHbIE NPOAYKTLI, KOTOPbIE HAXOAATCSA B XXUAKOW (hase
npu CTaHOAPTHLIX YCMOBUAX WM MPU YCMOBUSX TpaHcnopTupoBaHus. K
TakMM  NpoaykTam  OTHOCATCS  METaHos,  MOHO3TUIEHITIUKONb,
I/IHFVI6VITOpr n gpyrume xmmMmpeareHTbl, a Ta|<>+<e cTabunbHble KOHOEeHCaTbl U
HedTb ¢ rasoBbiM daktopom Ao 300 m 3, cofepxallume cepoBogopos u
Apyrue cepHUcTble coeanHeHust

[optoune HEeTOKCUYHbIE MPOAYKTbI, KOTOPbIE HAaxXOAATCHA B XXWOKOW
dase npu cTaHOAPTHbLIX YCIOBUSAX U NPU YCNOBUAX TPAHCNOPTMPOBaHMS,
He cofepxalume cepoBogopoda W ApPYrUX CEpHUCTbIX coeauHeHun. K
Taknm NpopykTam OTHOCATCSHA CTa6MJ'IbeIe KOHAeHcaTbl, a Takke HedTb C
rasoBbiM dpakTopom Ao 300 m 3




8 YKngkune ToKCUYHbIE Heropr4une npoaykKtbl Ha BoAHOM ocHoBe. K Takum
npoayKTaM OTHOCATCA TOKCUYHbIE NiTacToBble U CTOYHbIE BOObI

9 Xnokne HeTOKCUYHblE HeroptouvMe npoayKTbl Ha BogHoW ocHoBe. K
TaknMM NpoAyKTaM OTHOCATCA HETOKCUYHbIE NiTaCcToBble U CTOYHbIE BOAbI

MpumeyaHus

1. MNMoa paBneHMem HacbllWeHHbIX NapoB, nNo Pengy, noHMmMaeTcsi abcontoTHoe
OaBreHne napa CKMKEHHbIX YITNIEBOLOPOAHbIX MPOAYKTOB nNpu TemnepaTtype 37,8 °C
N COOTHOLLEHNM 06BbEMOB NapoBo 1 xunakon das 4:1.

2. B kayecTBe CTaHAApTHbIX YCIOBUA NpUHATLI AaBneHue 760 mm pT. cT. (101325
Ma) n TemnepaTtypa 20 °C.

3. [Opyrve HeynomsiHyTble ra3bl WM KWOKOCTU OTHOCATCS K OfHOW U3
BbILUEMEPEYNCTIEHHbIX  KaTeropun, Haubornee OnM3KOM MO  MNOTEHUMAaNbHOWN
onacHocTtu. Ecnn kateropus He AcHa, npyHumMaeTcs bonee onacHas.

4. OTHeceHMe NpoAyKTa K NpoAayKTaMm, cogepXallmMMm cepoBoaopos, YKasbiBaloT B
3a[laH1KM Ha NPOEKTUPOBaHUE.

6.3. [lpopykTbl, copepxawme CepoBOAOPOA, B  3aBUCUMMOCTM  OT  CTOWMKOCTM
TpyGonpoBoAoB K CynbUAHO-KOPPO3MOHHOMY PaCTPECKMBaHUIO MOAPA3AENATCS Ha NPOAYKThI



C HU3KMM, CpedHMM UM BbICOKMM COAepXXaHuem cepoBogopoda B COOTBETCTBMU C AaHHbIMMU
Tabnuubl 2. [MpoagykTel € cogepxaHvem cepoBogopoga Hwxke 300 [la He BbI3biBalOT
CynbUOHO-KOPPO3NOHHOTO pacTpecKkMBaHms TpybonpoBoaoB.

Tabnuua 2
Knaccudukaumsa npoaykToB MO COAepXaHuio ceposogopoaa
CogepxaHne cepoBogopoaa MapumanbHoe AaBneHne ceposogopoaa
Huskoe Ot 300 Ma go 10000 Ma Bkntou.
CpegHee Csbiwe 10000 Ma go 1,0 MIMa Bkntou.
Bbicokoe Csbiwe 1,0 MlNa

MpumeyaHue. MapumanbHOe AaBneHne cepoBogopoaa onpenensieTcs:
- B rasoBon cpefe - no cdopmyne PH:E‘ =PCH:3-"'100, roe P - obwee paBneHue
rasa, Mla;




CH@ - cogepxaHue B rase ceposoaopoaa B 00BEMHbBIX MU MOJTbHBIX npoueHTax;

- ONng  KMOKOCTEeN - npun AOaeneHnun, COOTBETCTBYHOLEM pPacTBOPUMOCTU
cepoBsogopona B KonnyecTtese, coaepialemca B XUOKOCTU.




7. Knaccbl NpoMbICNOBbIX TPYGONpPOBOAOB U KaTeropun nx
y4acTKoB

7.1. Knaccel wn kaTeropum  TpyGONpOBOAOB.
KaTeropum yyacTtkoB

7.1.1. TpybonpoBoabl ANst TpaHCNopTUPOBaHWA rasa
rasoBblX, ra3oKOHAEHCAaTHbIX " rasoHedTAHbIX
mectopoxgeHun n MXI, a Takke HedTAHOro rasa (ganee -
rasonpoBsofbl) B 3aBUCMMOCTM OT pabodero [aBneHus
noapasaensloTcs Ha YeTbIpe Kracca:

1) | knacc - npu paboyem faBneHum csbiwe 20 go 32
MMa BKNOUYUTENBHO;

2) Il knacc - npu paboyem aasneHun cebiwe 10 oo
20 Mla BKNIOYUTENBLHO;

3) lll knacc - npu paboyem gaBneHun cBoilwe 2,5 oo
10,0 MIMa BKNOYUTENBHO;

4) IV knacc - npu paboyem gaBneHun o 2,5 Mrlla
BKIIOYUTENBHO.

7.1.2. TpybonpoBoabl Ansi TpaHCMOPTMPOBAHUA
HecTabunbHOro KoHAeHcaTa, B TOM 4ucrne M B CMecu C
HedTbio (nanee - KOHAEHCaTONPOBOAbI), "
HedTerasonposoabl B 3aBUCMMOCTM  OT  AuvameTpa
noapasaenslTca Ha TPy knacca:

1) | «knacc - TpybonpoBodbl HOMWHAMNbHbLIM
AnameTtpom cebiwe DN 300;

2) Il knacc - TpybonpoBoabl HOMWHAamNbHBLIM
anameTtpom cebiwe DN 150 go DN 300 BKMOUNTENBHO;



3) Il kmacc - TpybonpoBoAbl HOMWHANbHBLIM
anametpom DN 150 u meHee.

Mpumevanne.  Wcnonb3osaHwe  TpybonpoBoaoBs
avametpom cBbilwe 500 MM Ans  TpaHCMOPTMPOBaHUA
HecTabunbHoro KoHAeHcaTa BO3MOXHO npv
COOTBETCTBYHOLLEM TEXHUKO-IKOHOMWYECKOM OBOCHOBaHUM
n obecneyeHun  3IKCMMyaTauUMOHHOW  HAOEXHOCTU MU
3Konormnyeckon 6esonacHocTu.

7.1.3. TpybonpoBoabl Ans TpPaHCMOPTMPOBAHUA
HeddTVM W APYIUX  KUOKUX MPOAYKTOB  HEMTHAHbIX WU
rasoHedTAHbIX MECTOPOXAEHUA, a Takke CcTabunbHoro
rasoBOro KOHAeHcaTa ra3oKOHAEHCATHbIX MEeCTOPOXAEHWN
(nanee - HedTenpoBoOAbl) B 3aBMCMMOCTM OT AuvameTpa
noApasaenstoTcsa Ha Tpu Knacca:

1) | «knacc - TpybonpoBoabl HOMWHamNbHBIM
anameTtpom DN 600 u 6onee;

2) 1l kmacc - TpybonpoBoAbl HOMWHambHbIM
onameTtpomM meHee DN 600 go DN 300 BkntoYUTENBHO;

3) Il knacc - TpybonpoBoAbl HOMWHAmNbHBIM
onameTtpom meHee DN 300.

7.1.4. B cooTBeTCTBUM C HaCTOSILLMM CTaHAApTOM
npegycMoTpeHo NpoeKTUpoBaHme Tpy6onpoBoaoB
TPaHCNOPTUPOBaHWS BOALI (Aanee - BoAoBOAbI):

- TpybonpoBoabl cMCTEM YyBenUYeHus HedTeoTaaum
nnactoB ¢ aasnexHnem 10 Mlla u Bbiwe;

- Tpybonposoabl cucTem 3aBOAHEHUS,
TPaHCMNOPTUPYIOLLME MPECHYK BOAY, NITACTOBbIE U CTOYHbIE
BOAbl C gaBneHmem meHee 10 MlMa.



7.1.5. INpombicnoBble TpybonpoBoAbl B 3aBUCMMOCTH
OT WX Has3HayeHus MOAPA3[EeNATCA Ha KaTeropum B
COOTBETCTBMM C AaHHbIMU Tabnuupl 3:

- C - "cpepHsaa";
- H - "HopmanbHaga".

KaTteropus H pononHutenbHO noppasgenseTrcs Ha
nBe nogkateropun H1 n H2.

Mmeetca  cnepylouwlee  COOTBETCTBUE  MeXAy
KaTeropusimmn Tpybonposoaos no HOpPMaTMBHbIM
OOKyMEHTaMm, B COOTBETCTBMM C KOTOpPbIMM paHee Obinu
3anpoekTupoBaHbl Tpybonposodb! (PO_39-132-94 [4] n CI1
34-116-97 [5]), n HacCTOALMM CTaH4APTOM:
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Cl 34-116-97

HacTtoawwn ctaHgapTt

C

P 39-132-94
Il
1 H1
v H2
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7.1.6. YyacTku TpybonpoBOAoOB B 3aBUCHMOCTU OT KX
XapaKTepucTuk (ycnoswui npoknagku), Kateropum
TpaHCNopTUpyeMoro Npoaykra CornacHo AaHHbIM Tabnuubl
1, a Takke kaTeropum TpybonpoBoga cOrnmacHo AaHHbIM
Tabnuupl 3, NoapasnensatoTCs Ha KaTeropun:

- B - "BblcOKan";
- C - "cpegHsasa";
- H - "HopmanbHas".

HasHauyaTe  kaTeropum  yyacTkoB credyeT B
COOTBETCTBMM C AaHHbIMK Tabnuupl 4 (ans TpybonpoBoaos,
TPAHCNOPTUPYIOLLUMX HETOKCUMYHbIE MPOAYKTbI) U AAHHBIMU
Tabrmuubl 5 (ana TpybonpoBoAoB, TPaHCMOPTUPYOLLMX
TOKCUYHbIE NPOJYKThI).

MmeeTcs  cnepylowee  COOTBETCTBUE  MeXay
KaTeropusiMm y4yacTkoB TpyGOMpOBOAOB MO HOPMAaTUBHbLIM
OOKyMEeHTaM, B COOTBETCTBMU C KOTOpbIMM paHee Obinu
3anpoekTupoBaHbl Tpyb6onposoabl (CI1 34-116-97 [5] n BCH
51-3-85/BCH 51-2.38-85 [6]), n HacTosLWwuUM CTaHaapTOM:
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Cl 34-116-97

BCH 51-3-85/BCH 51-2.38-85

HacTtoawwn craHgapT

B

B

C

-1

H

7.1.7. Tpn 4yepepmoBaHuM no Tpacce TpybonpoBoaa y4acTKOB pasfnuYHbIX KaTeropui
npoTshkeHHocTbio Ao 300 M gonyckaeTcs npuHumaTtb Goree BbICOKYIO KaTeropuilo M3 HUX Ha

BCEM y4acTke YepefoBaHus.

Tabnuua 3

KaTteropun prGOHpOBO,EI,OB B 3aBUCMMOCTU OT NX HA3HAYEeHNA

HasHaueHve 1 xapakTepucTukm Tpybonposoaa

KaTeropus
TpybonpoBoaa



consultantplus://offline/ref=76C2B7690B0E7B1CF12E07BF0C8B310FC3E7A65210DF3A2A815C36091D4E08F63C0D37CB57601ABB18692BABgAwBG

TpybonpoBoakl, TpaHCNopTUpYIoLLMeE cpeabl C
napumarnbHbIiM gaBneHnem ceposogopoaa 6onee 300 Ma n
cpenpbl C APYrMMU CEPHUCTLIMU COEANHEHNSIMU C OO BEMHOWN
KoHueHTpauuven oo 0,6% BKIOYMTENBHO.

TpybonpoBoabl HECTabUIbLHOrO KOHAEHcaTa npu
paboyem gasneHum ot 10 go 32 Mla.

Mazonposoabl-wnends! | n Il knaccos.

["a3oBble KONNEKTopbl HeounLeHHoro rasa |, [l n
Knaccos.

MasonpoBoab! | knacca.

HedTterazonpoBoapl | knacca ¢ rasoBbim dpaktopom 300
M3/T 1 Gonee.

"azonpoBoabl CUCTEM 3aKayky rasa B MPOLYKTUBHbIE
nnactbl ¢ gasneHmem 10 Mla u Bbilwe.

BogoBoapl, TpaHCMOPTUPYHIOLLME NACTOBLIE U CTOYHbIE
Boabl ¢ gaBnennem 10 Mla m Bbilwe

Il <*>

HerTeraS??HDOBOD,bI | knacca ¢ raszoBbiM )aKTOPOM
meHee 300 m°/T.
Hedterazonposogsl Il n 11l knaccoB He3aBUCUMO OT

I <*>

H1




rasoBoro ¢akrtopa.

Masonposogbl-wunendesl Il n IV knaccos.

["a3oBble KOMNNEKTopbl HeouunLeHHoro rasa |V knacca.

Masonposogsi Il, 11l n IV knaccos.

BogoBoabl, TpaHCNOPTUPYIOLLME NIACTOBbIE U CTOYHbIE
Boabl, AvameTpom DN 200 1 Gonee 1 gaBneHNeM cBbllle
0,4 MMa po 10 MlMa

BblknaHble NMUHUN HETAHBIX CKBAXKMH.
BogoBoabl, TpaHCNOPTUPYIOLLME NTACTOBbIE U CTOYHbIE *
VI <*> H2
Boabl, avameTpom meHee DN 200 n gaBneHnem meHee 0,4
MMa

<*> CornacHo P[1 39-132-94 [4].

MpumevaHune. [nsa Tpy6onpoBoaos, TpaHCMOPTUPYIOLWMX cpedbl ¢ napumanbHbIM
naBneHnemM ceposogopoaa 300 Ma u MeHee, kaTeropus HasHavaeTcA TaK Xe, Kak
Ans Tpy6onpoBoAoB CO cpefamMu, He coaepXKallyMu cepoBoaopoaa.

Tabnuua 4


consultantplus://offline/ref=76C2B7690B0E7B1CF12E11B30E8B310FC6E7A45017D6672089053A0B1A4157F3291C6FC75E7604B8057529A9ABgCw4G

KaTeropuu yyacTkoB TpyGONpoBoaoB,

TPaHCMOPTUPYIOLLMX HETOKCUYHbIE NPOAYKTbI

KaTeropusi npoaykra

2 4,5 7 9
XapakrepucTuika yyacTtka Tpybonposoaa NpM KaTeropuu
Tpybonpoeoaa
C|C|H|H]|C
1. MNMepexoabl Yepes BogHbIE Nperpagbl
1.1. CynoxofHble U HeCyJoXO4Hble LLUMPUHOW
3epkarna BoAbl B MexeHb 25 M 1 6onee B pycrioBon Blclclclec
YacTu 1 NpUBpeXHbIE y4acTKM ANNHOM HE MeHee 25 M
Kaxkablv (OT cpegHEMEXEHHOro ropu3oHTa BoAbl)




1.2. HecygoxoaHble LLUMPUHOW 3epKkana BoAbl B
MexeHb cBbile 10 M 4o 25 M B pycnoBou Yactu u
rnybuHon ceeiwe 1,5 M 1 NpubpexHble y4acTku
OJIMHOWN He MeHee 25 M kaxabin (OT
CpeAHEMEXKEHHOIO roOpn3oHTa BOAbI), OPOCUTENbHbIE
N OepuBaLIMOHHbIE KaHanbI

1.3. TOpHble NOTOKM (PEKM) NPU NOS3EMHON
npoknagke n nonmel pek no NMBB 10%
obecneyeHHOCTH

1.4. YyacTkm TpybonpoBOoAOB NPOTSAKEHHOCTbIO
1000 m ot rpanuy MBB 10% obecneveHHOCTU

2. MNepexoabl Yepes bonoTa

21. Tvn |l




22.Tun I

3. Nepexoabl Yepes

3.1. XenesHble goporu obuer cetu (Ha
neperoHax), BKroyasi y4acTku no obe CTOpPOHbI
[Ooporn Ha paccTosiHMM He MeHee 50 M OT NOAOLLBLI
HaCbINW 3eMIISTHOro MOSI0THA UMK OT Kpasi
BOAOOTMBHOIO COOPY>XEHUS AOPOrN.

ABTOMOOUIbHLIE AOPOrM 0OLEro NOMb30BaHMS U
noabe3aHble JOPOrU K MPOMbILLITEHHBIM
npeanpuaTtusam l-a, 1-6, I, lll kateropui, Bknoyas
y4acTku Nno o6e CTOPOHbI JOPOrM Ha PAcCTOSIHUM He
MeHee 25 M Kaxkabli OT NOAOLLBbI HACLINKX U GPOBKM
BbIEMKW 3EMIISIHOTO MOMOTHA JOPOrU

3.2. XXenesHble opory NPOMbILLIEHHOrO
XKene3Ho4OopPOXHOro TpaHcnopTa (BHELLHWeE,
BHYTPEHHME Xene3HOAOPOXHbIE NyTH), BKNoYas
y4yacTku no 06e CTOPOHbI OpPOrv AnrHom 50 m




Kaxkabli OT Ocen KpamHUX NyTen.

ABTOMOOWIIbHBIE AOPOrK, BKOYas ydacTkm no obe
CTOPOHbI AOPOrY ANNHOM 25 M KaxKabl OT NOAOLUBbI
HacbInNu UM GPOBKN BLIEMKN 3EMIISTHOMO NOJIOTHA
poporu:

- aBTOMOOWIbHbIE AOPOrM 00LEro NoMb30BaHMs U
noabe3aHble JOPOrU K MPOMBbILLITEHHBIM
npegnpuatuam IV, V kateropui;

- BHYTPEHHME aBTOMOOWIbHbIE 40POr
NPOMbILLIEHHBLIX NPEANPUSITUA U OpraHn3aLmin BCex
KaTteropui;

- BHYTPUXO3SNCTBEHHbIE aBTOMOBOWIBHBIE JOPOTK
B CENIbCKOXO3SIMCTBEHHbIX MPeanpuUaTUSIX U
opraHusauumsix I-c kateropum

4. YyacTku TpybonpoBoaos, NpuMbIKaloLLme K
nepexonam 4yepes BCe XKemNesHble U
KaTeropmMpoBaHHblE aBTOMOOMITbHbLIE AOPOTH, B
npegenax pacCTosiHUN, ykasaHHbIX B 7.2




5. TpybonpoBoapl, npoknagsisaeMele B criabo
CBSI3aHHbIX BapXxaHHbIX Neckax B YCNOBUSX MYCTbIHb;
y4YacTKM ra3onpoBoAoB, MPMMbIKaOLME K MIIoLaaKkam
CKBaXWMH Ha pacctosHun 150 M OT orpaxgeHus;
rasonpoBoApbl Ha gnvHe 250 M OT NIMHENHOW 3anopHOW
apmartypbl 1 rpebeHoK NoaBOAHbBIX MEPEXOAO0B, U
y3nbl NOAKIIOYEHUS TpybonpoBoaa K
MEXMPOMbICITIOBOMY KOJIEKTOPY, U NPUMbIKaOLLMNE K
HUM y4YacTKn ONUHOW He MeHee 15 M B Kaxayto
CTOPOHY OT rpaHnL, MOHTaXXHOTrO y3na, U y4acTKu OT
OXpaHHbIX KpaHoB Ao nnowagok YKMA, YIAMr, OKC,
KC NXr

6. TpybonpoBoabl, NpoknagbiBaeMble Mo
NMONMMBHbLIM U OPOLLIAEMbLIM 3€MJISIM XJTOMKOBbIX U
PUCOBLIX NNaHTauum

7. Y4yacTku TpybonpoBoaoB, TpaHcnopTupytoLmne
NPOAYKTHI B XXUAKON dhase, pacronoXeHHble Bbille
HacerneHHbIX MYHKTOB M NMPOMbILLIIEHHbIX




npeanpusiTUA Ha PacCTOsIHUK OT HKX JO:
- 300 m - npu anameTpe Tpy6 700 MM 1 MeHee;
- 500 m - npu gnameTpe Tpy6 fo 1000 mm
BKITHOYMTENBHO;
- 1000 m - npu guameTtpe Tpyb Gonee 1000 mm

8. MNepexoabl Yepes ceneBble NOTOKW, KOHYChI
BbIHOCOB U1 COFIOHYaKOBbIE IPYHTBI U HEPTENPOBOAbI,
HedpTeraszonpoBoabl, KOHAEHCATONPOBOAb!, BbIKUOHbIE
Tpy6onpoBoabl HEPTAHBIX CKBaXKWUH,
npoknaabiBaeMble napannenbHO pekaMm ¢ 3epkariomM
BOAbI B MexeHb 25 M 1 Gonee, kaHanam, o3epam u
OpYyrMM BogoeMaM, MMEKLLMM pblOOX03ANCTBEHHOE
3HayeHue

9. Y3nbl nycka v npuema BTY, y3nbl nMHenHom
3arnopHoM apmMaTypbl, @ TakKe y4acTKu
Tpyb6onpoBoaoB no 250 M, NpUMbIKaOLLME K HUM.

TpybonpoBoabl, NpoknagbiBaemble no
nogpabarbiBaeMbIM TEPPUTOPUSIM U TEPPUTOPUAM,
NnoABEPXXEHHbIM KapCTOBbLIM SIBMEHUSIM.




Tpy6onpoBoabl Ha ydacTkax nogxona K
nnowaakam HC, HMC, YK, YT, M3, AKC n
CIXTI B npegenax 250 M OoT orpaxaeHus

10. MNMepeceyveHnsi ¢ KOMMYHUKaLUSMU
(kaHanM3auMOHHBLIMU KOMNEKTOPaMU,
HedpTenpoBogamu, HedTeEra3onpoBoAaMM,
KOHAEHCaToNpoBOAaMU, ra3onpoBoAamm, CUNOBLIMMI
kabensmu 1 kabensiMm cBa3n, OPOCUTENBHBIMM
cuctemamm) B npegenax 20 M no obe CToOpoHbI
nepecekaemMow KOMMYyHMKaLum

11. NepeceyveHuns (B 06e CTOPOHbI) B Npeaenax
PacCTOSAHUN, yKa3aHHbIX B no3uuun 14 Tabnuupl 6, ¢
BJ1 HanpspkeHnem 330 kB n 6onee

12. YyacTkm TpybonpoBOAOB B 30HAX aKTUBHbIX
TEKTOHUYECKMNX Pa3fioMOB W NpureraroLwmne y4acTkm Ha
pacctosiHum 100 m OT rpaHuy, pasnoma




13. TpyGonpoBoakl, NpoknaabiBaemble rno
Tepputopun pacnpoctpaHenns MMIT, nmetowmx npu
OTTavBaHWM OTHOCUTENbBHYIO ocaaky cebiwe 0,1, a clc|c|c|cC|C
Takke TpybonpoBOAbl, MPOKNaAbiBaeMbIE B
CUITbHO3aCOMNEHHbIX FPYHTax

MpumeyaHus

1. YyacTkm TpybonpoBoOoB, He ykasaHHble B Tabnuue 4, cnefyetr OTHECTM K
kateropun H. MNpu atom (H = H1) ansa Bcex Tpy6bonpoBOAOB, KPOME:

- BbIKMOHbIX JIMHUA HEPTAHBIX CKBaXUH (H = H2);

- BOAOBOOOB, TPAHCMNOPTUPYIOLLIMX MNacTOBble M CTOYHbIE BOAbl, AUaMETPOM
meHee DN 200 n gaBneHuem meHee 0,4 Mlla (H = H2).

2. YKazaHHble KaTeropuy y4acTkoB criegyeT NpuHMMaTb He3aBMCMMO OT BuAa
npoknagku (nogsemHas, Ha3emHas!, Hag3emMHasl).

3. Kareropumn y4yactkoB TpybGONpoOBOAOB HaA3e€MHOM MpOKNagkm MOryT ObiTb
MPUHATBI  MPU  COOTBETCTBYHOLLEM OOOCHOBaHWM Kateropum He Hwke C B
3aBUCUMOCTM OT KOHKPETHbIX NPUPOAHO-KNMMATUYECKMUX YCIOBUIN U CBOWCTB FPYHTOB
OCHOBaHUN.

4. Tvnbl 60NOT cnegyeTt NPUHMMaTbL B COOTBETCTBUM € 7.1.8.

5. Karteropuio ydacTkoB TpyboOMpoBOAOB, MNPOKMAAbIBAEMbIX B MOWMAaXxX pekK,




noanexawimx 3aTonfneHuo BOAOXPaHWNULLEM, CRegyeT npuHMMaTb Kak  ansg
nepexogoB Yepes CygoXoOHble BOAHbIE nperpagpl.

6. MNpn HebonbLOK NPOAOIMKUTENBHOCTM NOATOMSIEHNST MABOLAKOBLIMM BOAAMM
(MmeHee pBaguaTU OHEW) WM HE3HAYUTENbHOM MNyOMHE 3TOro NoATOMEHMUs,
MO3BONMSAIOLLEN ONepaTUBHOE NMPOBEAEHNE aBapUNHO-BOCCTAaHOBUTENMBHbIX PaboT Ha
TpybGonpoBoAax B criydae Mx NOBpeXaeHus, BbinonHeHne TpeboBaHuin nosvumii 1.3
n 1.4 ans ra3onpoBOAOB Ha MNoiMax Heobsa3aTernbHO.

7. Yuactkm TpybonpoBOOOB  OOHOMO  WAM  Pa3fIM4HOIO  HasHa4yeHwus,
npoknagbiBaeMble MNpyv OAHOBPEMEHHOM CTPOUTENbCTBE COBMECTHO B OOHOW
TpaHLwee, B OOHON Hacbinu (Npy Ha3eMHON MPOKNagke), Unnm Ha obwmx onopax (Ha
acTakage) cnegyeT NpMHMMaTh He HUxe kaTeropum C.

8. Bce yyacTtkn BogoBozoB ¢ aasneHuem csbiwe 10 MIlMa cnepyet npyHMMaTh
kateropum C.

Tabnvua 5

KaTeropum yyacTtkoB Tpy6onpoBoaos,
TPaHCNOPTUPYIOLLMX TOKCUYHbIE NPOAYKTLI kaTeropun 1, 3, 6, 8



KaTero

XapaktepucTuka yvacTtka Tpybonposoaa pusi
y4yacTka

1. Nepexofbl Yepes BoAHbIE Nperpagbl

1.1. CygoxogHble n HeCyaoXoOHbIEe LUMPUHON 3epKarna BOAbl B MEXEHb B
25 M n 6onee B pPycrioBOoM 4YacTu WM NPUOPEXHbIE y4acTKM LMMHOW He
MeHee 25 M kaxabli (0T cpegHEeMeXEeHHOro ropM3oHTa BOAbI)

1.2. HecygoxogHble LUMPUHOW 3epkana BoAbl B MeXeHb A0 25 M B B
PYCIOBOM YacTh 1 NPUOPEXHbIE YYaCTKM ONMHOM He MeHee 25 M Kaxabli
(0T  cpedHeMeXeHHOro  ropmsoHTa  BOAbl),  OpPOCUTENbHbIE U
OEepVBaLIMOHHLIE KaHarbl

1.3. T'opHble MOTOKM (pekun) Npyv NOA3EMHON MpoKnagke U MoMMbl pek B

no BB 10% obecne4yeHHOCTH




1.4. YyacTku npotshkeHHocTbo 1000 m o1 BB 10% obecneveHHOCTH

2. MNepexoppbl Yepes 6onoTa
2.1. Tun ll
2.2. Tun

3. I"Iepexop,bl Yyepes XeJie3Hble n aBTOMOOUINbHbIE aoporun

3.1. XKenesHble goporu obLer ceTu (Ha NeperoHax), BKIoYas y4acTku
no obe CTOPOHbI AOPOrU Ha paccTosHMM He MeHee 50 M OT MOAOLUBBI
HacbINW 3eMNsHOro MONOTHA WM OT Kpasi BOAOOTIIMBHOIO COOPYXEHWS

O0oporu.
ABTOMOOWIBHbIE fOpPOrK OOLLEero nonb3oBaHUs U NOAbE3OHbIE J4OPOrU
K NpombIWneHHbIM npeanpuatusam l-a, 1-6, Il, Il kateropun, Bkntodas

y4yacTku Nno o6e CTOPOHbI JOPOrM Ha PacCTOSHUM He MeHee 25 M Kaxapii
OT MOAOLLBbLI HACKINW UMW BPOBKU BLIEMKM 3€MIAHOIO NOMNoTHa AOPOoru




3.2. XKenesHble [O0pOrM MNPOMBILFIEHHONO  XENe3HO4OPOXHOro
TpaHcnopTa (BHELHWE, BHYTPEHHUE XXENe3HOOOPOXHbIE MyTW), BKIOYas
y4acTku no 06e CTOPOHbI Aoporn AnMHoN 50 M Kaxabl OT OCen KpamHUX
nyTemn.

ABTOMOOWIBHbIE OOPOrK, BKOYas ydacTkM no obe CTOpOHbI JOporu
ONVHOM 25 M Kaxabplh OT NOAOLWBLI HAcbiNM UMK OPOBKM BblEMKU
3eMMgHOro NonoTHa Aoporu:

- aBTOMOOMIbHblIE [oporM obLero nofnb3oBaHWs U MNOAbEe3dHbIE
[oporK K npoMbiwieHHbIM npegnpuatuam IV, V kateropui;

- BHYTPEHHME aBTOMOOWIbHbIE JOPOrM NMPOMbILNIEHHbBIX NPEANpPUATUI
W opraHu3aummn Bcex kaTeropum;

- BHYTPUXO3SIUCTBEHHbIE aBTOMOGUIIbHbIE aoporu B
CenbCKOXO3ANCTBEHHbIX NPeaNPUATUAX U opraHn3aumsx |-c kateropuu

4. YyacTkmn TpybonpoBOAOB B NpeAenax pacCTOsiHUNM, yKka3aHHbIX B 7.2,
NpUMbIKaIOLLME K NepexofamM Yepes BCE XernesHble N KaTeropnpoBaHHbIE
aBTOMOOUIbHbBIE JOPOTK




5. TpybonpoBoapl, npoknaabiBaemMble B cnabo cBsi3aHHbIX HapxaHHbIX
neckax B YCIOBMSIX MYCTbIHb; Y4acCTKM ra3onpoBOAOB, MPUMbIKAOLWME K
nnoLagkaM CKBaXXuH Ha paccTosiHum 150 M OT orpakgeHust; ra3onpoBoabl
Ha annHe 250 M OT rpebeHOK MOABOOHLIX MEPEXOAOB, MOAKITHYEHUS
TpybonpoBoOoB Apyr K APYry M Y4acTKM OT OXPaHHbIX KpaHOB A0
nnowagok YKI, YMNMr, OKC, KC TMMXI, tpybonpoeogbl TOMMMBHOMO
UMMNYNbCHOrO rasa

6. TpyGonpoBoabl, MpoknagbiBaemble MO MOSIMBHBEIM M OpOLUAEMbIM
3EMISIM XITOMKOBbIX M PUCOBLIX MaHTauui

7. Ydyactkm TpybOnNpoBOAOB, PACMOSIOKEHHbIE BbIWE HACEMNEHHbIX
MYHKTOB U MPOMBbILLIIEHHbLIX NPEANPUSTUA HA PACCTOSIHUN OT HKX AO:

- 300 m - npu guameTpe Tpyd 700 MM 1 MeHee;

- 500 m - npu guameTtpe Tpy6 0o 1000 MM BKIMIOYMTESBHO;

- 1000 m - npu guameTpe Tpyb Gonee 1000 mm

8. Tlepexoabl 4epe3 ceneBble MOTOKM, KOHYCbl BbIHOCOB U
COJIOHYaKoBble  TPyHTbl M HedTenpoBoAbl, HedTerasonpoBodbl,
KOHAEHCATOMPOBOAbI, BbIKMAHbIE TPYOOMPOBOAbI HEMTSAHbLIX CKBAXMH,




npoknagbiBaemble napannenbHo pekam ¢ 3epkarioM BoAbl B MEXEHb 25 M
n 6Gonee, kaHanam, o3epaM W OPYrMM BOAOEMaM, WMEHLUM
pbl6OX035IMCTBEHHOE 3HAYEHNE

9. Y3nbl nycka M npuemMa OYUCTHbIX YCTPOWCTB, Y3Mbl JMHENHOW
3arnopHoM apmaTypbl, a Takke y4yacTku TpybonpoBogoB no 250 wm,
MPVMbIKaIOLLNE K HUM.

Tpy6onposoasl, npoknagbiBaeMble no nogpabaTtbiBaeMbIM
TEPPUTOPUSM, NOABEPKEHHBIM KAPCTOBBIM ABMEHUSIM.

TpybonpoBoabl Ha yyacTkax noaxoga k HC, HIC, ITI3 B npegenax
250 M OT orpaxaeHus 1 y3nbl NMMHEAHON 3anopHON apMaTypbl

10. MepeceyeHus c noa3eMHbIMU KOMMYHUKaLMSMN
(kaHanM3aunoHHbLIMK Konnekropamu, HedTenpoBoaamu,
HecpTerasonpoBogamu, KOHAeHcaTonpoBogamu, rasonpoBogamu,

cunoBbIMKM Kabensmn n kabensmmu cBs3W, NOA3EMHbLIMU, HA3EeMHbIMU U
Haa3eMHbIMU OpPOCUTEJIbHbIMU CI/ICTeMaMI/I) B npepenax 20 m no obe
CTOPOHDI nepeceKaeMOVl KOMMYHUKauunmn




11. MNepeceveHns (B 0Oe CTOpPOHbI) B npedenax paccTOsHUNM, B
ykasaHHbIX B no3uuun 14 Tabnuubl 6, ¢ BJT HanpsixxeHnem 330 kB n 6onee

12. YyacTkm TpyOONpoBOAOB B 30HAaxX aKTUMBHbIX TEKTOHUYECKUX

pasnomMoB M npunerawowme yvyactkm Ha pacctoaHum 100 m oT rpaHuy C
pasnoma

13. TpybonpoBoabl, npoknagbiBaemMble no TepputTopun
pacnpocTpaHeHus MMI, nmelowmx npu oOTTaMBaHUU OTHOCUTENBHYIO C
ocagky cBbiwe 0,1, a Takke TpybonpoBodbl, npoknagbpiBaeMble B

CUINbHO3aCOJ1eHHbIX TPYHTax

MpumeyaHus

1. Ons TpybonpoBoaoB, TPaHCMOPTUPYIOLLMX TOKCUYHbIE MPOAYKTHI, KaTeropus
yyacTka H He npumeHseTcs.

2. YKasaHHble KaTeropuv y4yacTkoB criegyeT NpuHMMaTb He3aBMCMMO OT BuAa
npoknagku (NoasemHas, HasemHasl, Haa3emHas).

3. Kareropum yyactkoB TpybOMpoBOAOB HaA3EMHOW MPOKNagku MOryT ObiTb
MPUHATBI MpPW  COOTBETCTBYlOLWEM OOOCHOBaHunM KkaTteropum He Hwke C B
3aBUCUMOCTUN OT KOHKPETHBIX NMPUPOAHO-KNMMATUYECKNX YCIOBUIA 1 CBOWCTB MPYHTOB




OCHOBaHWN.

4. Tvnbl 60M0T cnegyeT NpUHMMaThL B COOTBETCTBUM € 7.1.7.

5. Kateropmio y4vacTtkoB TpybOMpoBOO4OB, MNPOKMAaAbIBAEMbIX B MOMMaXx peK,
nognexawmx 3aTonneHnto BOAOXPaHUNULLEM, crnedyeT nMpuHUMaTb Kak  ans
nepexogoB Yepes CyL0XOAHbIE BOAHbIE Nperpaabl.

6. Mpu HeboNbLIOKW MPOOOIMKUTENBLHOCTM MOATOMSEHUS NABOOKOBbLIMM BOAaAMM
(veHee pBaguatM OHEN) W He3HA4YUTENbHOW [MybvHe 3TOro MNOATONMEHMS,
MO3BOMSAIOLLEN ONepaTUBHOE MPOBEAEHNE aBapUNHO-BOCCTAaHOBUTENbHbIX paboT Ha
TpybonpoBogax B criydae ux noBpexaeHusi, BbinonHeHne TpeboBaHum nosmumi 1.3
n 1.4 gnsa rasonpoBOAOB Ha NoviMax Heobsa3aTenbHO.




7.1.8. Tunbl 6onoT, yka3aHHble B Tabnuuax 4 u 5,
cnegyet npuHnMmartb B cootBeTcTBMM € 10.2.1.

7.2. MuHuUManbHble pacCTOSAHUA OT HaCeNeHHbIX
NYHKTOB, NPeanpuaTvi, OOBEKTOB, 34aHWUN, COOPYXEHWUW,
TPaHCNOPTHBIX N MHXXEHEPHbIX ceTeln Ao TpybonpoBoaoB

7.2.1. OcHoBHble 0ObEKTHI, pacnonaraembie BO6NM3n
Tpaccbl TpybonpoBogda, pasgeneHbl Ha rpynnel A - M
(NpHapnexHocTb K TOW MNW WHOW rpynne ykasaHa B
noaunumsax 1 - 11 Tabnuubl 6) No cnegyrowemMy NPUHLUMNY:

- K rpynne A oTHOocATCS TepputopuanbHblie
O6pa3OBaHVIF|, BKM4yawuwme npou3BoaCcTBeHHble  UNn
MyHUUMNanbHbIE 00BbEKTDI, 34aHNA U COOPYXKEHUA.

MpumeyaHne. Hanbonee 3HauMMbIM  PAKTOPOM
HEeraTMBHOIO BNUSIHUS TpyGoNpoBoAa SABNSIETCS BO3MOXHas
rmbenb noger Nnpu asapumn Ha TpybonpoBoae;

- Kk rpynne B oTHOCATCA O0OBEKTbI MaccoBOro
npebbiBaHusa  nogen, Haubonee 3HauMMbIA - hbakTop
HeraTMBHOIO BNuSHUS Tpybonposoaa - rmbenb nogen npu
aBapuu;

- kK rpynnam B - M oTHOCcATCS 06BbEeKTbI, ANA KOTOPbIX
Hanbonee 3Ha4YMMbIM (haKTOPOM SIBMSIETCS BO3MOXHOCTb
CEPbe3HOro MX MOBpEeXAeHUst (YHUYTOXEHUS) Npu aBapuum
Ha TpybonpoBoge wnu, HAoOOPOT, aBapumMm Ha ITUX
o6bekTax MOryT MoBpeauTb (YHUYTOXMTb) Y4acTOK Wnuv
06bekTbl TpybonpoBoaa.

Tabnuua 6

MuvHVMMarnbHbIe paccTosiHUS oT TPy6onNpoBOAOB A0
00BEKTOB,



30aHWIN N COOPYXXEHUI



MuHuManbHble paccTosiHMs OT ocu Tpybonposoaa, M
rasonposofpl
HedTenposBoAbl U
Knacca KOHAEHcaTonpo
BOAbI
1 v
OObekThl, 3g0aHna 1 HOMMWHanNbHLIM AMaMeTPoOM
COOpYXeHUSs Kracca
Lbas
CBbl CBbl
300 | ©B51 | CBB | e | 300 | we
we | we
M | 300|600 | 800 | v 3000 oyt
Me no | no go | me | go
Hee 600 | 800 130 Hee 1610




1. F'pynna A:

- ropoga v gpyrue
HaceneHHbIe NyHKTHI;

- KONMEeKTMBHbIE cafbl C
cagoBbIMK AoMUKamMu bonee
50 wTyK, AadHble NOCenKku;

- oTAenbHble
NPOMbILLIIEHHbIE U
CENbCKOXO3SNCTBEHHbIE
npeanpuaTus ¢
UYMCNEHHOCTbIO paboTaroLwmnx
cBbllle 50 yenoBek;

- Tennn4YHble KOMOMHAaTBI
M XO35NCTBA;

- nTMuedabpuku;

- MONOKO3aBobl;

- Kapbepbl pa3paboTkm
nonesHbIX UCKONaeMmbIX;

- rapaxwu n OTKpbITble
CTOSIHKM AN aBToMOOunen

100

200

150

300

200

400

350

700

75

150

125

250

150 | 100 | 75
ane | ons | Arnse
@) 0 O




NHAMBUOYaNbHbIX
BnazenbLEeB Ha KONMNYECTBO
aBToMobunen cebliwie 20;

- OTAEnbHO cTosALLME
3/aHNsA C MacCoBbIM
ckonneHnem noaen
(wkonbl, 6onbHULLI, KyObl,
JeTckme cagbl U sicnu,
BOK3asbl U T.4.) C
MaKCUMarnbHOM
yncneHHocTblo meHee 100
YernoBeK;

- BaxTOBbIe Xurble
KOMMMEKChI;

- OTAENbHbIE XNnble
3AaHus

2. 'pynna B:

- XXEeNe3HoO40pPOXHbIE U
aBTOOYCHbIE CTaHUUW;

- a3ponopThl;

120

240

180

360

240

480

420

840

75

100

100

150

180

120

90

anB

anB

anB




- MOPCKUWE N peYHble
NopThbl U NPUCTaHW;

- MOCTbI XXeNe3HbIX Jopor
obLero nonb3oBaHus,
aBTOMOBUIBHBIX Aopor
obLero nonb3oBaHus |-a,
[-6, Il n 11l kaTeropuin n
noabe3aHbIX 4OPor K
NPOMBILLITEHHBIM
npegnpusaTUSIM, BHYTPEHHMX
aBTOMOBUIbHBIX Aopor
NPOMBILLITEHHbIX
npeanpuaTuini un
opraHusauun I-, ll-8 n I-k,
ll-k KaTeropun ¢ NnponeTom
cebiwe 20 M, nyTenposoabl
(npwu npoknagke
HedTENPOBOOOB HUXE
MOCTOB MO TEYEHUIO);

- OTAENbHO cTosLLNe
34aHNS C MacCoBbIM




cKonneHnem noaew
(wkonbl, 6onbHNLBI, KyObl,
AeTckue caabl U Acnw,
BOK3asnbl N T.4.) C
yncneHHocTbio 6onee 100
YyenoBek

3. 'pynna B:

- TMOPO3NEKTPOCTaHLMN;

- rMapoTexHN4Yeckue
COOpPYXXEeHUs1 MOPCKOro n
pedHoro TpaHcnopTta | - IV
KNnaccos;

- OYMCTHLIE COOPYXKEHUS
n HC BogonpoBogHble, He
OTHOCALLMEecCH K obbektam
npoMbICNa;

- XXenesHble goporu
obLero nonb3oBaHus (Ha
neperoHax);

- aBTOMOOUIbHbIE

75

150

125

250

150

300

250

500

20
40

50

100

150 | 100 | 75
ane | Ons | ArBs
0 0] O




aoporu oéuero
nonb3oBaHus l-a, I-6, 1l n Il
KaTeropun n nogbesgHbole
O0pPOr K NPOMBILLNIEHHbIM
npeanpuaTUsIM;

- cknagbl
NErkoBOCNIaMEHSAIOLLMXCS U
FOPHYMX XKUOKOCTEN 1
rasoB ¢ 00 bLEMOM XpaHEHMS
cBbiie 1000 M3;

- Tepputopun KC, YKIIT,
CnXrwnrec,
NoCTaBNALNX ra3 B
TYNUKOBYO
pacnpegenuTenbHyto CeTb;
aAMUHUCTPATMBHO-X03A1
CTBEHHbIE GITOKM ra3oBbIX U
HeTAHbIX MPOMbICIIOB;

- aBTO3anpaBoYHble
CTaHuuMK; MauThl (6awHu) n




COOpYXeHus
MHOroKaHarnbHown
paguopenenHon InHnm
TEXHOJSIOrM4Yeckomn cBs3un
Tpy6onpoBoaoB.;

- MauThbl (6aLHu) n
COOpYXeHus
MHOroKaHarnbHown
paguopenenHon InHnm
cBsA3n MuHkomesasn Poccum
W opyrux Be4OMCTB;

- TENEeBU3NOHHbIE
OallHu;

- OTAEenNbLHO cTosAWue
Xunble 34aHusa ogHo-,
OBYX3TaXHble; cafgoBble
OOMUKN, faauu,
CenbCKOXO3SANCTBEHHbIE
epMbl U OrOPOXKEHHbIE
y4acTku ons
OpraHn3oBaHHOro Bbinaca




CKOTa

4. Tpynna I

- MOCTbI >XenesHbIX Jopor
NPOMbILLIIEHHOrO
Kene3Ho40POXHOro
TpaHcnopTa (BHELUHUX U
BHYTPEHHMX),
aBTOMOBMIBHBLIX JOpor
obuwero nonb3osanus lll, IV
n 'V kateropuin n
NnoAabe3aHbIX JOPOr K
NPOMbILLITEHHBIM
npeanpusaTUSM, BHYTPEHHMX
aBTOMOBUIBHBLIX JOpor
NPOMBILLIIEHHBbIX
npeanpusaTuUn n
opranusauun ll-, IV-B 1
-k, IV-Kk KaTeropui ¢
nposieTom cebiwwe 20 M,
nytenposoabl (Mpu

30
60

50 | 100 (200 | 75 [125| 75 | 50 | 30
100 | 200 | 400 | 150 | 250 | -- - -
Ars | Ane | AfnB
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npoknazake HeTenpoBoaoB
HWXXE MOCTOB MO TEYEHWIO);

- OT OTCbIMKM KyCTOB
OypALmMXCS 1
3KCNNyaTUpyeMbIx
HedTSHbIX, ra30BbIX U
apTe3UaHCKNX CKBaXKMH;

- KaHanM3aunoHHble
COOPYXEHWS;

- BEPTOAPOMbI C NMapKoM
BEPTONIETOB YNCNEHHOCTbIO
no 10

5. 'pynna O:

- XenesHoOOopPOXHbIe
CNMBOHAnNMBHbIE
YCTPOWCTBA;

- XernesHble Joporu
MPOMbILLSIEHHOrO
XKerne3Ho40POXHOro
TpaHcnopTa (BHELUHKWe);

50
50

75

75

75

75

75

75

15
15

15
15

75 | 50 | 30
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- aBTOMOOWNbHbIE
aoporu oéuero
Nnonb30oBaHNA n
noabesgHble Joporu K
NPOMbILLITEHHBLIM
npegnpusatuam IV, V
KaTteropwmi;

- BHYTPUXO3ANCTBEHHbIE
aBTOMOOUITbHBIE JOPOTU B
CENbCKOXO3AANCTBEHHbIX
npeanpuaTUsix u
opraHusauusx |-c kateropmm

6. Npynna E:

- TEPPUTOPUM rPYNMNOBbIX
1 COOPHbLIX MYHKTOB
npomsbicnos, MNMFPC,
NMPOMbICITOBbIX YCTAHOBOK
OYNCTKUN U OCYLLKM rasa;

- Tepputopum M'PC,
NoCTaBnsLWKNX ra3 B

30

30

30

30

30

30

30

30

30




KOmnbLiEBYHO
pacnpenenuTenbHyo CeTb,
'PI1, B TOM Yucne
wkadpHoro Tuna, MNPY;

- 3emnsiHon ambap ans
cbopa koHOeHcaTa npu
O4YNCTKE MOSIOCTU
TpybonpoBoaa;

- OTKPbITbIE EMKOCTM ANA
napaduHa, HedbTENOBYLLIKHA,
OTCTOMHbIE Npyabl U Ap.;

- HC BogocHabxeHus,
OYNCTHbIE COOPYXKEHWS,
KHC ansa nogaepxaHus
nnacToBOro AaBneHus,
rpagvpHn, KoTenbHbIE U Ap.;

- BCromoraTernbHble 1
NPON3BOACTBEHHbIE 30aHNS
kateropun [;

- 34aHUS N COOPYXKEHNS
TIMHENHOM CNy>Obl




aKcnnyaTaumu;

- BEPTONETHbIE
nocago4Hble nnowanku 6es
6a3npoBaHMsa Ha HUX
BEPTONETOB;

- 3aKpbITble NoA3eMHble
E€MKOCTW ANsi XpaHeHUs 1
pasra3npoBaHus
KoHOeHcaTa npu ysnax
nycka 1 npMemMa O4UCTHbIX
YCTPOMNCTB, KpOMe
N3roTaBnMBaeMbIX U3 Tpyo
KOHOEHCaTONPUEMHUKOB,
BXOASILLNX B COCTaB Y310B,
015 KOTOPbIX paccTosiHue
onpegensietTcs
KOHCTPYKTUBHO;

- FOPU30OHTarnbLHoe
hakenbHoOe YCTPOUCTBO;

- aBTOMaTU3NpPOBaHHbIE
3MNEeKTPOCTaHuum ¢




TEpPMOarieKTporeHepaTo
pamu

7. Mpynna X:

- kabernu
MEeXOYropoOLHOWN CBA3N U
CVIOBbIe 3reKTpokabenu;

- MaJThl (6awwHn) n
COOpY>KEHWS
HeobcnyxnBaemon
MarnoKaHanbHOM
pagvopenenHon cessmn
TpybonpoBoaos.,
TEPMO3NeKTporeHepaTopsl;

- NYHKTbI peayuupoBaHus
[ns ra3ocHabXxeHus
TEePMO3NeKTPOreHepaTopoB.;

- cenapaumoHHble
yCTaHOBKW, HedTsiHble HC,
rasosamepHble PIT,
YCTaHOBKMU

15

15

15

15

15

15

15

15

15




npeaBapuTenbHoro cépoca
nnacToBoW BOAbI M Ap.;

- HeobcrnyXnBaemble
yCUNUTENbHbIE MNYHKThI
kKabenbHON CBA3N B
NoA3eMHbIX TEpMOKaMepax;

- COOpYXeHUst
3NeKTPOCHabXeHUs!, CBA3W,
TeneMexaHukm u
aBTOMAaTUKMK,
npegHasHavYeHHble Ans
obcnyxnBaHns
TpybonpoBoaa

8. Mpynna N

MpuTpaccoBble
MOCTOSsIHHbIE JOPOTY,
npegHasHavYeHHble Ais
obcnyxnBaHns
Tpybonposoaos

10

10

10

10

10

10

10

10

10




9. Mpynna K

>KenesHsle goporu
NPOMbILLIIEHHOTO
Kene3Ho4OoPOXHOro
TpaHcnopTa (BHYTPEHHME)

12

12

15

20

15

15

15

10. M'pynna JT:

- BHYTPEHHME
aBTOMOOUITbHBIE JOPOTU
NMPOMBILLITEHHbIX
npeanpuaTAi 1
opraHmMsaunin Bcex
KaTteropwmi;

- nogbe3abl Ha
TeppUTOPUN HEPTSAHBLIX U
rasoBbIX MECTOPOXAEHNI

15

15

20

20

10

10

10

11. 'pynna M
PesepByapbl
KOHOeHcaTa, IMMKOJen,

75

100

125

150

50

75

30

25

25




MeTaHona, 3TaJloMMHOB U
OPYIrnX roproymnx KWUOKOCTEN

12. O6BbEKTHI:

- MarucTpanbHble
opocuTernbHble KaHanbl 1
KONNeKTopbl, PeKkn 1
BOAOEMbI, BOOMNb KOTOPbIX
npoknagpiBaeTcs
Tpybonposog;

- Bogo3abopHble
COOPYXXEHMS U CTaHLUK
OpPOCUTENBHBIX CUCTEM

CornacHo TpeboBaHUAM CaHUTAPHbIX HOPM U1
OpaBui, YCTAHOBMEHHbIX [NaBHbIM rocyAapCTBEHHbIM
caHuTapHbIM Bpadom Poccuiickon ®egepaunm [3]

13. CneunanbHble
npeanpuaTUs, COOPY>KeHUS,
NnoLaak1, oxpaHsiemble
30HbI, CKNaapbl B3pbIBYATbIX
N B3PbIBOOMACHbLIX BELLECTB,
Kapbepbl MOME3HbIX
nckonaemsblx, Aodblva Ha

B cootBeTcTBUM C TpGGOBaHI/IFlMI/I cneumnanbHbIX
HOPMAaTUBHbIX OOKYMEHTOB, YTBEPXAEHHbIX B
YCTaHOBJ1IEHHOM NopAgKe, 1 No cornacoBaHuio C
OpraHamu rocygapCrtBeHHOro Haagsopa,
MUHUCTEpCTBAaMN U BeaoMCcTBamMu, B BeeHUn
KOTOPbIX HAXOOATCA YKa3aHHbIe 0ObeKThI
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KOTOPbIX NPON3BOANTCS C
NpUMeHeHNEM B3PbIBHbIX
paboT, cknaabl CKWKEHHbIX
roploymx rasos

14. OObEKTHI:

- BJ1 BbICcOKOIO
HaNpsbKeHUs, napannenbHo
KOTOpPbIM NpOKnaabiBaeTcs
Tpybonposog;

- BJ1 Bbicokoro
HanpsbkeHUs!, NapannensbHo
KOTOpbIM NPOKnaabiBaeTcs
Tpy6onpoBog B CTECHEHHbIX
YCIOBUAX TPaCChl;

- onopbl BJ1 Bbicokoro
HaNPsPKEHUS Npun
nepeceYeHnn nx
TpybONpoBOAOM;

- OTKPbITbIE U 3aKpbITble
TpaHcopMaTOpHbIE

B cooTtBeTcTBUM C TpeboBaHMAMM OpaBui,
yTBEpXAeHHbIX MuHaHepro Poccum [7]
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NMOACTaHUUN 1 3aKpbITble
pacnpegenuTernbHble
YCTPOMCTBA HaNpshKeHnem
35 kB n 6onee

MpumeyaHus

1. PaccTtosiHus, ykasaHHble Hag 4YepTol, OTHOCATCA K TpybonpoBoaam,
TPaHCMNOPTUPYIOLLMM HETOKCUMYHbBIE MPOAYKTHI; NMoA YEepTOM - TOKCUMYHbIE MPOAYKTHI,
coaepxalime BpeaHble BeLLEeCTBa 4-ro Knacca OnacHoCTMU.

2. PaccTosHus, ykasaHHble B Tabnvue, cnegyeT NnpyHMMaTh:

- Ons ropoAoB U APYrnX HaceneHHbIX MYHKTOB - OT NPOEKTHOW FOPOACKON YepThl
Ha pacyeTHbI CPOK OT ABaguaTK A0 ABaduUaTh NATU NeT;

- ONS OTAENbHbIX NMPOMbILISIEHHbIX NPeanpUATUA, Xene3HOAOPOXHbIX CTaHLMWNA,
aSpOApPOMOB, MOPCKMX W PEYHbIX MOPTOB W MPUCTAHEN, TMAPOTEXHUYECKNX
COOPYXEHWI, CKMadoOB rOPHOYMX U JIErKOBOCMSIAMEHSALWMXCA  MaTepuarnos,
apTe3naHCKNX CKBaXXWH - OT rpaHuL, OTBEAEHHbIX MM TEeppuTopunh C y4eToOM UX
pas3BuTUS;

- ONS XenesHbIX AOopOr - OT MNOAOLWBbLI HACkINX UM BPOBKM BbIEMKM CO CTOPOHDI
TpybonpoBoaa, Ho He MeHee 10 M OT rpaHuMLbl NONOCkHl 0TBOA4A JOPOr;

- 4Ns aBTOMOBUINBHBIX JOPOT - OT NOAOLLBbI HACKINW 3EMIIIHOTO MOSIOTHA;

- 4151 BCEX MOCTOB - OT NOAOLUBbLI KOHYCOB;




- NS OTAENBbHO CTOSALMX 34aHUIA U CTPOEHUI - OT BNMXanlmX BbICTYNAKLNX UX
yacren.

3. lNoa oTAenbHO CTOAWMM 34aHUEM UITU CTPOEHMEM criegyeT NoHMMaThb 34aHue
UNN CTPOEHME, PACMNOSIOXKEHHOE BHE HACENEHHOro MyHKTa Ha PacCTOSHUN HE MeHee
50 M OT BrvKanWnx K Hemy 34aHUIN NN COOPYXKEHWI.

4. Insi oObekToB rpynnbl A MUHUMAsIbHbIE PACCTOSIHUS MOXHO YMEHbLUUTL Ha
20% B cnyyae, ecnu KONMMYeCcTBO ntogdewn, nonagawowmx B npegenbl 30HbI,
OrpaHMYEeHHOW MUHUMAIbHBIM PacCTOsiHUEM, cocTaBnsieT meHee 10 YenoBek.

5. MyHUManbHble paccTosiHUA OT Ocu TPyOOMpPOBOAOB A0 MOCTOB XKEMe3HbIX U
aBTOMOOUIbHBIX gopor ¢ nponetom 20 M 1 MeHee cnegyeT NpUHMMAaTh TakUMU Xe,
KaK U 00 OOpPOr, COCTAaBHOM YaCTbi KOTOPbIX OHU SBNSAOTCA.

6. MnHMManbHble paccTosiHMs OT ocu TpybonpoBoaoB A0 OOLEKTOB, 34aHUIA U
COOPYXXEHWUI NPWU Haf3eMHOW MpoKnagke, NpegycMOTpeHHble B no3vumax 1 - 4,
crnegyeT npuHMMaTh yBenudeHHbiMM B 1,5 pasa. [JaHHoe TpeboBaHue OTHOCMTCS K
y4yacTkam Ha3eMHOMW NPOoKaakyM NPOTSHKEHHOCTLH0 cBbiwe 150 m.

7. PacctosHuMa OO0 oObekToB, OTCYTCTBYWOWMX B [aHHOW Tabnuue, cnegyet
NpYHMMaTb NO COrMacoBaHUIO C COOTBETCTBYHLUMMM OpraHamu rocyaapCTBEHHOMO
Haa3opa 1 3auHTepecoBaHHbIMU OPraHU3aLMsIMm.

8. [ns ra3onpoBOAOB, MPOKNaAblBAEMbIX B JECHbIX pPanoHax, MWUHMManbHbIE
pPacCTOSIHUS OT Xemne3HbIX U aBTOMOOMMbHBIX OOPOr OOoMycKaeTcs cokpawaTe Ha
30% 6e3 noBbILLEHNST KAaTErOpMKU y4acTKka ra3onpoBoaa.




9. OObeKTbl rasonpoBOAOB W KOHAEHCATOMPOBOAOB, M3 KOTOPbIX BO3MOXEH
BbIOPOC unn yteyka rasa B aTmocdepy, cnegyeTt pacnonaratb 3a npegenamu nosoc
BO3AYLUHbIX NOOXOAOB K a3pogpomMam 1 BEpToApoMam.

10. PacctositHusa 0o kenesHblX M aBTOMOOWIbHbIX AOpOor, a Takke A0 MOCTOB U
nyTenpoBOoOB Ha [oporax YykasaHbl Ans TpybonpoBOAOB, MNpOKnadblBaeMbIX
napanmnenbHo Joporam.

11. PacctosiHusa ot TpybonpoeogoB fo BK3C, a Takke oT kpaHoBOro yana Ao
BKOC npuHumatoTcs He MeHee 25 M.

12. PaccTosiHMa OT CKBaXXWH WM KYCTOB CKBakvH go nnowagok PI1, CI1, KC,
YKMI, COI, TPC, YT npvHUMaloTCs aHanormyHo pPacCTOSHUAM OT yKa3aHHbIX
06bekToB 00 TPyOONPOBOAOB.

13. MNMpwn npoknagke HedbTENPOBOAOB BbiLLE MOCTOB MO TEYEHUNIO MUHUMAIbHOE
paccTosiHMe 40 MOCTOB, YKa3aHHbIX B MO3ULuK 2, criegyeT HasHavaTb C y4eToM
OLIEHKW pucKa.




7.2.2. lNMpn HasHa4Ye€HUM MUHUMASbHbLIX PACCTOSHUIN
no rpynnam obbektoB B Tabnuue 6 yuynTbiBanuchb
cnepytowme ocobeHHOCTM OB HLEKTOB:

- 06'beKTbI, MUWHUMarlbHblE PACCTOAHUA OT KOTOPbIX
yCTaHaBnMBarTCA HacToAWMM CTaHAApPTOM B 3aBUCUMOCTU
OT TEXHWYECKUX XapaKTepucTuK Tpybonposoaa (auametp,
paboyee paBneHnMe) u CBOWCTB TPaHCMNOPTMPYEMOro
npoaykTa,

- 00BbEeKTbl, MMHUMAarbHbIE paccToAHNA OT KOTOPbIX

yCTaHaBnuBaroTCs HacToALNM cTaHgapToMm BHE
3aBMCUMOCTM oT TEXHUYECKNX XapakTepUCTHK
TpybonpoBoaa;

- 06BbEKTbl, MUHMMaTIbHbIE PACCTOSHUS OT KOTOPbIX
pernameHTupyoTcs HOpMaTUBHbLIMU OOKyMeHTaMMu,
obecneymBaroLLMMN Ha 0bsI3aTeNnbHON UM AOOPOBONBHOM
OCHOBe BbINONTHEHUNE TpeboBaHwuii TEXHUYECKUX
pernameHToB.

7.2.3. PacctosiHne oT obbekta A0 OCU MoA3eMHOro
TpybonpoBoga AOMKHO MPUHMMATLCA B 3aBUCUMOCTU OT
HasHa4yeHus obbekTa, NPUCYTCTBUS HA HEM NtoeN, Knacca
7 TEXHUYECKUX XapaKTepUCTUK TpybonpoBsoaa,
TpPaHCNOPTUPYEeMOro npoaykra u uHbIX aktopos. Ecnum
paccrosiHue paBHO unm npesbIllaeT  3Ha4YeHue
MWUHMManbHOro paccTosiHuS, onpeneneHHoro B
COOTBETCTBUMM C TpeboBaHWsMM [daHHOro pasgena, TO
CUMTAETCs, YTO TMPOEKTHbIE PELUEHUS COOTBETCTBYIOT
TpeboBaHnsiM 6e30nacHOCTU K TEXHOrEHHOMY BO3[ENCTBUIO
TpybonpoBoga Ha OObBLEKT (ONSA HEKOTOpbIX Cry4aeB -
TEXHOreHHOro BO3AeWcTBUSI obbekTa Ha Tpybonposog). B
NPOTVBHOM  Cflydyae  MPOEKTHble  MeponpusaTua Mo
obecneveHnto 6e3onacHOCTM OOBEKTOB  OTHOCUTENBHO
TEXHOreHHOro Bo3aencTens Tpybonposoaa (Ans HEKOTOPbIX



cny4yaeB - Bo3gencTBust obbekTa Ha TpybonpoBoa) AOKHbI
obecneymBaTbCsl MHbIM CNOCOBOM.

7.2.4. MuHUManbHble paccTosiHUsi OT 0OBLEKTOB A0
ocu rasonposogos Il n IV knaccos cnegyet npuHuMaThb
COrnacHo AaHHbIM Tabnuubl 6.

7.2.5. MMHMManbHble paccTosHus L, M, oT 06bekToB
rpynn A - 1 go ocu rasonposogoB | u Il knacco (cm.
nosmuun 1 - 5 B Tabnuue 6) cnegyeT BbUMCAATH MO
copmynam:

L >=20 m, (7.2)

roe p - paboyee aasneHue B rasonposoge, MMa;

Lbas - 0GasucHoe 3HA4YeHMe  MWUHUMAanbHOro
paccTosiHus, NMPUHMMaeMoe B 3aBMCMMOCTM OT AvameTpa
ans rasonposogos Il knacca B Tabnvue 6.

Mpn onpeaeneHW MUHUMAIBHOMO PACCTOSHUA MO
topmyne (7.1) nony4YeHHoe 3HaYEeHWE CrieQyeT OKpPYruTb B

GOmBIIVID CTOPOHY C TOYHOCTBIO A0 5 M.

7.2.6. MuHMManbHble paccToAHUA OT OOBLEKTOB
rpynn E - M n o6bekToB no3vuuii 6 - 14 B Tabnuue 6 go ocu
rasonposofoB | u Il knaccoB cnegyeT NpMHUMaTL COrMacHoO
OaHHbIM Tabnuubl 6 kak anga rasonposogoB knacca i
HEe3aBMCUMO OT YPOBHS paboyero AaBneHus.

7.2.7. MuHMManeHble PaccTosiHuA OT OOBLEKTOB A0
HedbTenposoaoB 7] KOHAEeHCcaTonpoBOAOB cnepyet



npuHMMaTb B COOTBETCTBUW C [OaHHbIMU Tabnuubl 6 B
3aBUCMMOCTM OT Knacca pr60I'IpOB0,D,a.

7.2.8. MuHuMmanbHble paccTosiHAA OT OOBEKTOB
rpynn A - O (cMm. nosvummn 1 - 5 B Tabnuue 6) cnegyet
NpUHMMAaTh A0 HehTENPOBOAOB U KOHOEHCATONPOBOAOB:

- TpPaHCNOPTUPYIOLLMX NPOAYKTLI KaTeropun 4, 5, 7, a
Takke MeTaHOM N MHIMOUTOPBLI - MO 3HAYEHUSAM, YKa3aHHbIM
Hag 4yepTou;

- TPAHCMNOPTUPYIOLLMX NPOAYKTbI kaTeropun 1 - 3 n 6
M3 YCMOBUS WCKIIOYEHUS MonajaHust 3TUX OOBEKTOB,
30aHWI, COOPYXEHWA B Mpefenbl pacyeTHbIX 3Ha4YeHWuin
OMBO napoB npoaykTa, TPaHCMOPTUPYEMOIO B >KMOKOM
BUae.

PacuyeTHble 3HaveHusa OMNMBO gomkHbl onpeaensarbes
Ha OCHOBaHWW METOAMK, pa3pelUeHHbIX B YCTaHOBMNEHHOM
nopsigke Anst npumeHeHusi. [puHumaemble no [AMNBO
3HAYEHUs  PacCTOsSHUM  OOJDKHbI  ObITb  HE  MeHee
COOTBETCTBYIOLUMX 3HAYEHUN, YKa3aHHbIX Ha YEPTOW.

7.2.9. MuH/MManbHble paccToAHUA OT OOBLEKTOB
roynn E - M u pgpyrux oObekTtoB B COOTBETCTBUM C
nosmuusimm 6 - 14 B Tabnuue 6 OO HeTENPOBOAOB M
KOHOEHCaTONpOBOAOB criedyeT NPYHUMaTb HEe3aBUCUMO OT
KaTeropum TpaHCnopTUPYyEMOro NPoAyKTa.

7.2.10. YkasaHHble B Tabnuvue 6 paccTtoAHuA
OTHOCSITCSI K Cryyato pasmelleHusi Tpybonposogos HedTw,
HedTENPOAYKTOB U CXKWKEHHbIX ra3oB Ha OTMETKax 3eMmu
Ha ypoBHe WM HWXe OObLEeKTOB, a Ha nepexodax 4yepes
BOOHblE nperpafbl - HWKe MO TEYEHW OT OOBLEKTOB U
COOPYXEHUN.

7.2.11. Mpwn HeobxoaMMOoCTH pasmeLLeHuns



TpybonpoBogoB HedT U HedpTenpodykToB Ha OTMETKax
3eMnM Bbllle OOBEKTOB K MpvBeAeHHbIM B Tabnuue 6
MWHUMAIbHLIM PacCTOSIHUSIM, UCXOAS U3 MECTHbIX YCIOBUIA
N HOPM TEXHOJIOrMYEeCKOro NPOEeKTUPOBaHUS, AOMKHbI ObiTh
npeaycMoTpeHbl AOMONHUTENbHbIE MPOEKTHbIE PELLEeHUs No
obecneveHntio GesonacHoCTM OOBLEKTOB, B TOM 4ucrne 3a
CYeT:

- yBENMNM4YeHNa MUHUManbHbIX paCCTOﬂHVIIZ;

- YCTPOWCTBa OTBOAHbIX KaHaB, 3aLUUTHbIX 9KPaHOB U
OPYTUX TEXHUYECKUX COOPYKEHWIA;

- YCTaHOBKW JOMNOSHUTENbHBIX AaTUYMKOB (YCTPOWCTB)
OOHapyXeHUsi yTeyek TPaHCMOPTUPYEMOro npoaykTa Wu
3amnopHbIX YCTPOWCTB C [AMCTaAHUMOHHBLIM YrpaBneHueM,
OTKMIOYaLWMX aBapuiiHble y4yacTkum TpybornpoBoda B
crnyyae yTeyek NpoaykTa;

- Npoknagku Tpybonposoaa B yTnspe v ap.

7.2.12. Yron nogxoaa TpybonpoBoaoB K nroLllagkam
HC, HMNC, YKNr, yAnr, rm3, gKC n CMNXr (mexay ocbio
TpyOonpoBoga W OrpaxaeHuem nnowagok) cnegyet
npuHumaTte He MeHee 60°. B cnyyae HecobniogeHus
[aHHOro ycrnoBus y4acTok TpybonpoBoaa, MPUMbIKaHLLIMIA K
nnowiagkam, Ha COOTBETCTBYIOLLEM pacCTOSHUM crnegyeT
npuHMMaThL KaTeropum B.

7.2.13. MvHMMarnbHblE PaccTosHUA OT OOBLEKTOB A0
TpybONPOBOAOB, TPAHCMOPTUPYHOLLMX MPOAYKTbI KaTeropum
8 1 9, He pernamMeHTUPYyIOTCS.

7.2.14. Ha HedTerasokoHAEHCaTHbIX
MECTOPOXAEHUSIX PacCTosiHUA OT Tpybonposoda [AOSMKHO
COCTaBnATb HE MeHee:



- 0O LeHTpa BepTuKkanbHoro cgakena 60 m;
- o obBanoBaHus ropmM3oHTanbLHoro cakena 60 m;
- 0o cBeYel copoca rasa ¢ koHTypa KC 25 m.

8. Beibop Tpacc Tpybonposoaos

8.1. Bbibop Tpaccel TpybonpoBOodOB OOMKEH
NPOu3BOAUTLCA  HA  OCHOBE  BapuaHTHOW  OLeHKU
TEXHUYECKON U SKOHOMWYECKOW LernecoobpasHocTn u
3KOJOrMYECKON [OMYCTUMOCTM U3 HECKOSBKUX BO3MOXHbIX
BapuaHToB.

Mpn BbIGOPE Tpaccel TpybonpoBOAOB AOSMKHA
YUUTLIBATbCA BO3MOXHOCTb MPUMEHEHNUST 3MEKTUBHBIX U
BbICOKOMNPOU3BOANTENBHbIX MeTo0B npov3BoacTBa
CTPOUTENIbHO-MOHTaXHbIX paboT.

8.2. lNpoknagka NpOMbLICNOBLIX TPyOONpoOBOAOB MO
TeppuTopUsiM BaxXTOBbIX XKUIbIX KOMINJIEKCOB,
NMPOMBILLUIIEHHBIX U CENbCKOXO3ANCTBEHHBLIX MPEANPUSTUN,
aspoApoMOB, MOPCKMX W pPEeYHbIX MOPTOB, MpUCTaHeh u
OpYrux aHanormyHbix 06 bEKTOB He JOMyCKaeTCs.

8.3. lpu noagsemMHoOn, Ha3eMHOW W HaO3eMHOMN
npoknagke npu B3aVMHOM MEPECEYEHUN Ta3onpoBoabl
DOMKHbI pacrnonaratbcs Haa HedbTenpoBogamu,
KOHOEeHCcaTonpoBoAamu, apyrmmm Tpybonposogamu,
TPaHCNOPTUPYIOLWMMUN KUOKUE MPOAYKTbl, U BOLAOBOAAMM.
Mpn  HEBO3MOXHOCTM  COOMOAEHMS  BbllEyKa3aHHOro
TpeboBaHNs  MpoeKkTUpyeMbil  TpybonpoBog — OOJKEH
3aKn4vaThCs B 3aWUTHbIA OYTNSp C BbIBOAOM KOHLOB Ha
pacctosiHme He MeHee 10 M B obe CTOPOHbI OT OCU
nepecekaeMon KOMMYyHVKaLMN.



8.4. PaccrosaHus mMexay napannenbHbIMU
Tpybonposogamu

8.4.1. PaccrosHus Mexay napannenbHbIMU
TpybonpoBogamMu  AOMMKHbI  MPUHMMATLCA W3 YCIIOBWUMA
obecneyeHnsi COXpaHHOCTW AeWcTBylowero Tpybonposoaa
npu  cTpouTenbCcTBe  HOBOro, 6esonacHocTM  npu
npoBefeHMn paboT M HagexHoCcTM TpybGonpoBodoB B
npouecce aKkcnnyaTauun, HO He MeHee 3HaJYeHwn,
npuBeaeHHbIX B Tabnuue 7.

Mpumevanuns

1. PaccrtosHne w™exagy rpynnoi OerCTBYIOLINX
TpyOONpoBOAOB, MNPOSIOXEHHbIX B OZHOW TpaHwee, U
OOMHOYHBIM CTpOSALMMCS TpybonpoBoAoMm, unm HaoboporT,
cnegyeT NPUMHMMAaTb COMMacHO AaHHbIM Tabnuubl 7, Kak
Mexgy ocaMu KpawHero TpybonpoBoga B rpynne
oavHoyHoro Tpybonposoaa.

2. TpeboBaHua Tabnuubl 7 pacnpocTpaHsaTCs
Takke Ha napannenbHO npoKnaabiBaeMble Ha3eMHble
TpybonpoBoabl (B oOwen HacbinM) W Haa3eMHble
TpybonpoBoapl Ha obwumx onopax (3cTakagax). B aTom
criyyae pacCTOSIHUSA NMPUHUMAOTCS MeXAy OCAMU KpanHWX
TpyOONpOBOAOB CMEXHBLIX HaCbINEN, 3cTakag no guameTtpy
TpybonpoBoAa, KOTOPbIA SBNAETCA MakcuMasnbHbIM B
CMEXHbIX HacbInsax, acTakagax.

3. Mpu npoknagke NPOMbICIOBLIX TPyOONpoBOAOB
napannensHo MarucTpanbHbIM Tpybonposogam
paccTosHMA MexXay HMK cregyeT NpuHMMaTh:

- B Cnyyae NPOXOXAEHUST  MarucTpasrbHOro
TpybonpoBoga no TeppuTopmmn Npombicna (ropHOro oTBoAA)
- MO HacTosweMmy cTaHgapTy (B npegenax rpaHu,



npombicna);

- B OCTanbHblX CRnyyasx - MO  HOpMam
NpOEKTMPOBaAHNS MarnucTparbHbIX TPY6ONPOBOAOB.

Tabnuua 7
MUWHMMarbHbIE PacCTOSIHUA MeXAY CTPOSILLUMMUCS

1 AeNCTBYOLMMKU TPyGonpoBoaamMmu nNpu napannensHomn
npoknagke



HoMuHanbHbI AnameTp MwuHuMansHoe paccTosHNe Mexay
npoekTupyemoro Tpy6onposoaa ocsimu TpybonpoBoaoB, M
Jo 150 Bkntoy. 5
Cs. 150 go 300 Bkrtou. 8
Cs. 300 go 600 Bknitoy. 11
Cs. 600 go 1400 Bkntou. 14
MpumeyaHus

1. YKasaHHble pacCTOsiHMSA MPUHUMAKOTCA He3aBUMCMMO OT crnocoba npoknagku
Tpybonposogos. [na napannenbHbix TpybonpoBOOOB HaO3eMHOW NPOKNagku
yKa3aHHble paccTosiHMS  MOryT OblTb  YBENWYeHbl MNpuM  COOTBETCTBYOLLEM
0060CHOBaHUM B 3aBMCMMOCTU OT KOHKPETHbIX MPUPOAHO-KITUMATUYECKUX YCITOBUI 1
CBOWCTB FPYHTOB OCHOBaHUMN.

2. Ina napannenbHbix TPy6ONpoOBOOOB HA3EMHOW M HAO3EMHOW MPOKMaAKM Mpu
OTCYTCTBUU TENNOU3ONALNUN YKa3aHHblIe PacCToAHUA crneayeT yBelnndnTb B YeTblpe
pasa.




3. MNpv napannenbHOW Npoknagke TpyOOMNPOBOAOB pPa3fUYHbIX AMAMETPOB
paccTosiHMe npuHMMaeTcd no 6onblemMy avameTpy.

4. MMpun npoknagke Ha MMI, TepsOWMX Npy OTTanBaHMU HECYLLYIO CMOCOBHOCTb
UNM C OTHOCUTENbHOW MpocagoyHocTeto > 0,1, yKasaHHble paccTosHUSA
NMPUMEHSAIOTCA TOMBKO NPW YCIOBMM TPAHCMNOPTUPOBaHUSA NPOAYKTa C OXMaxKaeHWeM
[0 OoTpuvuaTenbHbIX TemnepaTtyp unm npu obecnedyeHnn uUKcauum nonoXeHUs Ocu
npoekTMpyemoro TpybonpoBoga Mpu MOMOLLM creumanbHbIX YCTPOUCTB (ONns
NoA3eMHOW MPOKNaAaKn) unn TepMocTabunmnsanmm ocHoBaHWUA onop (ans Hag3eMHoW
npoknagku). B npoTMBHOM cry4yae yka3aHHble pPacCTOSHWUS crieQyeT yBenuuuTb He
MeHee 4YeM B YeTbipe pasa.

5. lNpu onpegeneHun MWHUMMAnbHbLIX PacCTOAHMN Mexay TpybonpoBogamm
OOIMKHbl ObITb yYTeHbl 30HbI 6€30MacHOCTM NPW MUCMbITAHUM COrfacHO OpaBwuiam,
yTBEPXAEHHbLIM NocTaHoBneHneM [focropTexHaasopa Poccum [8].
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8.4.2. MpoekTupyemblii Tpybonposoga,
NpoKnagbiBaemblii napannenbHo AeNcTByowWwemMy, cnegyet
pacnonaraTb, €CnM BO3MOXHO, C OAHOW CTOPOHbI OT
OencTByloLLero.

8.5. [lonyckaeTcsa coBMeCcTHast B O4HON TpaHLlee unm
Ha obwwnx onopax (acTakagax) npoknagka TpybonpoBoaoB
OQHOrO WM  pasfMYHOro HasHadeHusi. KonwmyectBo
TpybONpoBOAOB oOMpefensieTcss MNPOeKTOM ucxoas U3
YCrNoBWUIA HagexXHocT un 6esonacHOCTM  3KcnnyaTauuu
TpybonposoaoB " yoob6ecTtBa BbINONHEHMUS
CTPOUTESNIbHO-MOHTaXHbIX M PEMOHTHbIX paboT. B uensx
MCMOMNb30BaHNA Hecylen cnocobHocTn TpybonpoBoaoB
JonyckaeTcs 3aKkpenfieHue Ha HWX MHIMGUTOPONpPOBOAOB
HOMUHanbHbIM anameTpom He 6onee DN 100.

8.6. PacctoaHne B cBeTy mexay Tpybonposogamu,
yKNaapiBaeMbiM/ B OHOWN TpaHLlee N Ha obLmx onopax
(acTakage), OOMKHO onpedensiTbCs NPOEKTOM U3 YCNOBUIA
obecneveHnss HagexHocTM u 6e30nacHOCTM aKcnyaTauum
Tpybonposoaos " ypobctea BbINONTHEHUS
CTPOUTESNIBHO-MOHTAXHbIX M PEMOHTHbIX paboT.

8.7. PaccrosiHne B cBeTy Mexay Tpybonposogamu B
ofgHo  TpaHwee (C  y4eTOM  BO3MOXHOIO  Crosi
Tennousonauun) JomkHo 6biTb He MeHee 500 Mm ang
TpybonposogoB o DN 300 BkntouuTeNbHO M HEe MeHee
OByx anameTpoB ans Tpy6onposogos DN 400 n 6onee.

8.8. PaccTosHue B cBeTy Mexay yKknagbiBaeMbIMU Ha
o6wmx onopax (acrtakage) TpybonpoBogamMu OOMKHO ObITh
He meHee 500 mm 1 He MeHee avameTpa Tpybonposoga. B
3TOM cny4vae noj AvameTpoMm TpybonpoBoga NoOHWMaeTcsi
HapyXHbln anameTp Gonblwero TpybonpoBoga (Mpwu
npoknagke TpybonpoBOAOB pasfuyHbIX AMaMeTpoB) C
Y4ETOM BO3MOXHOIO CIOsi TENIOM30NALNN.



8.9. Mpwu Bblbope  Tpacc  TpybonpoBoaos
HeobGXxoaAMMO  yu4uTbiBaTb  MEPCNEeKTUBHOE  pasBuUTue
MECTOPOXAEHWS, YCIOBUS CTPOUTENBCTBA U 06CNYXUBAHWUS
Tpy6onpoBoaoB B nepvos nx aKcnnyaTaumm
(cywecTBytoLmMe, CTPOSILLMECS U NMPOEKTUPYEMbIE 3[aHUS U
COOPYXEHUsi, Menuopauusi, uppurauusi MyCTbIHHbIX U
OPYrX panoHoB 1 T.4.).

8.10. B3aumHble nepeceveHusi TpybonpoBodos, a
TakKke nepeceyeHns TpybonpoBogoB C kabensmu
KabenbHbIMW KaHanamn AOIDKHbl BbIMOMHATECA MO4 Yriom
He MeHee 60° He3aBMCMMO OT CMNOCOGOB MpPOKNagKM
TpybonpoBoaoB.

9. KOHCTPYKTMBHbIE peLueHnst Tpy6onpoBogos
9.1. OOLwme nonoxeHuns

9.1.1. AmameTp TpyGonpoBoaa cnegyeT onpeaensrtb
Ha OCHOBaHMM rMOPaBIIMYECKOrO pacyeTa.

9.1.2. TpybonpoBoabl cregyeT MNpoKnagbiBaTb
cnegywwmmm  cnocobamu: NOA3EeMHbIM, Ha3eMHbIM (B
HacbInu) UK Hag3eMHbIM (Ha onopax).

9.1.3. TonwwmHbl cteHok Tpyd wn CAOT cneagyet
onpefensitTe No pacyeTy B COOTBETCTBMM C TpebGoBaHWAMM
HacTosiLLero cTaHgapTa.

9.1.4. MNpumeHsiemble Ana TpybonpoBodoB Tpyobl,

CQaT, cBapHble coeanHeHus, martepuansl ans
6annacTMpoBKu " 3aKpenneHus TpyGonposonos,
TENNON30NALNOHHbIE maTepuansl [OOMKHbI

COOTBETCTBOBATb TpeGOBaHVIﬂM, M3NOXeHHbIM B pasgene
14.



9.1.5. TpeboBaHua K 3aWMTHBIM  MOKPLITUAM
TpybonpoBoaoB 1 k cucteMe X3 AOMmKHbI onpeaensaTbcs B
COOTBETCTBUM C TpebOoBaHMSIMM HACTOSILLErO CTaHaapTa.

9.1.6. B T1pybonpoBogax coeguHeHne Tpyb
Npon3BOAMTCSI MPY NOMOLLM CBAPKU UM UHBIMK criocobamum,
Ha KoTopble WMeeTcs paspelueHne PocTexHagsopa.
MpumeHeHne naHUeBbIX COeaWHEHVWn  [onycKaeTcs
TOMbKO ans noAKmnoYeHus TpybonposogoB K
obopydoBaHWio,  3anopHo-perynupylowert  apMmatype 1
KOHTPONbHO-U3MepUTENbHBIM Npubopam.

He ponyckaetcss HenocpeAcTBeHHas npuBapka K
TpyOonpoBogam  ycunMBaloLmMX — 3NeMeHToB  (pebep
XKecTkocT, BaHOaxen, XOMyToB, onop M Ap.). Yanel, B
cocTaB KOTOpbIX BXxogdaT Tpybel (unu COT) wu gpyrue
cTanbHble  KOHCTPYKUWMKW, OOIKHbl  OblTb  3aBOACKOrO
N3roTOBMEHUS.

9.1.7. B TpybonpoBogax cnegyer nNpuUMeEHATb
CTanbHy 3anopHO-PEryNMPYHOLLY0 apMaTypy.

9.1.8. Jonyctumble paguycel n3rnba Tpybonposoaos
B TFOPU3OHTaNbHOW W BepTMKamnbHOW MIOCKOCTSAX AOMKHbI
onpefensiTeCA pacyeToM M3 YCroBWSA MPOYHOCTU, MECTHOMN
YCTOMYMBOCTUN CTEHOK TPyO M YCTOWYMBOCTM MONOXEHUS
TpybonpoBoaa noa BO3AENCTBUEM BHYTPEHHErO AaBMeHus,
COBCTBEHHOrO Beca U NPOAOMbHBIX CXMMAIOLMX YCUIUIA,
BO3HMKAKWKMX B pe3ynbTate [OeNCTBUS BHYTPEHHero
OaBMNeHUs M W3MEHeHUs TemnepaTtypbl meTanna Tpyo B
npouecce  akcnnyataumn.  OTBoAbl  ANA  y4acTKOB
TpybonpoBogoB, rae npepycmartpuBaeTcs nponyck BTY,
JOMKHbI  UMeTb paguyc usrmba He mMeHee 5 DN.
[onyckaeTcsa npvMeHeHMe OTBOAOB C PaguycoM wuarmba
meHee 5 DN B criyyae, ecnv B 3agaHun Ha NpOeKTMpOBaHue
obbekta ykasbiBaloTca BTY ¢ cooTBeTcTBYHOWMMM



napameTpamu no MPOXOXAEHUM KPUBOIMHEMHBIX
anemeHToB TpybonpoBOAOB.

9.1.9. HeobxoOMMOCTb YCTaHOBKM Y3MOB Mycka M
npuema BTY onpegensietcs 3agaHuem Ha
npoekTnpoBaHune. KOHCTpyKUumMs y3noBs nycka v npuema BTY
onpegensieTca npoektoMm. Mecta ycTaHOBKM y3MnoB nycka u
npuema BTY gomkHbl 6bITb orpaxaeHbl, UMeTb OCBELLEHNE,
K HAM OMKeH ObITb 00ecneyveH Nnoabess aBTOTpaHCNopTa.

Bce anemeHTbl Tpy6onpoBOAOB B npegenax oaHoro
y4yacTka, No KOTOpOMYy NpeayCMOTPEHO npoxoxaeHue BTY,
OOMKHbl  ObITb  PaBHOMPOXOAHbIMU  (TPYObI, NUHEenHas
apmartypa, kamepa nycka u npuema BTY).

B oTtpenbHbIX cnydasx npuv  COOTBETCTBYHOLLEM
060CcHOBaHMM pJonyckaeTtcs He npegycMmaTpusatb
yCTpOWCcTB nycka u npuema BTY (Hanpumep, npu
He3HauuTeNbHOWM NPOTsXKEeHHOCTU Tpybonposoaa v Ap.).

9.1.10. OBanbHOCTb CevyeHur TpybonpoBOOOB Npwu
BHYTPEHHEM [aBfeHUW, paBHOM aTMOCHEepHOMy, He
[OIKHa NpeBbIaTh OBaNbHOCTU, AOMYCKaeMON U3 yCroBuS
npoxoxaexuss BTY. Kpome TOro, oBanbHOCTb He [OMKHa
npesbiwaTtb 5%.

9.1.11. Mpn NPOeKTUPOBaHUU y3nos
PaBHOMPOXOAHbIX OTBETBMNEHUN oT OCHOBHOrO
TpybonpoBoAa, a Takke HepaBHOMPOXOAHbLIX OTBETBIEHUN,
avameTp KOTopbix cocTaenseT cBblwe 0,3 gnametpa
OCHOBHOro TpybonpoBoAa, AOMKHbI NpegycMaTpmBaTbCst
NPOEKTHble  PeLUeHUs,  WCKIYalLWme  BO3MOXHOCTb
nonagaHus BTY B oTBeTBneHue.

9.1.12. na TpybonpoBoaoB, NpegHasHa4YeHHbIX Ans
TPaHCNOPTUPOBAHUS NpPOAYKTOB, OKasblBaloLLMX
KOPPO3NOHHbIE BO3AEWCTBUSI HA MeTann W CBapHble



coefMHEHNS! Tpy6 " apmartypy, LLOMKHbI
npegycmaTpuMBaTtbCsl  MeponpusaTus,  obecneuuBatolve
3aWwmTy TpyGONpPOBOAOB OT KOPPO3WOHHOIO BO3LEWCTBUS
UM CEPOBOAOPOAHOIO PacTPeCKUBaHWSI.

MoHTa)xHble CBapHble COeAMHEHUst TpyOONpoOBOAOB,
TPaHCNOPTUPYHOLLMX cpeasl, BbI3bIBalOLLNE
Cynb(MOHO-KOPPO3NOHHOE  pacTpeckMBaHWe,  OOIDKHbI
NnoABepraTtbCad CHATUIO CBApPOYHbIX HaMNpPsPKEHUN MnyTem
TepMuyeckon o6paboTkm LIBOB.

9.1.13. B mectax nogknitoyeHus TpybonpoBoaoB K
CYLLEeCTBYIOLWMM WM  MPOEKTUpyeMbiM Tpybonposoaam,
OKONo ysnoB nycka v npuema BTY, B mMecTax ycTaHOBKM
nepemMblvek, Ha NOAxodax LnendoB K ckBaxvHam n YT,
YK, CINXr, AHC, UMNC, wna nepexogax 4epes
€CTEeCTBEHHblE N UCKYCCTBEHHblE MPEensATCTBUS U B APYrvX
crnyyasix, rae BO3MOXHbl 3HaYUTENbHbIE MNepeMeLLeHnst
TpybonpoBoaos, cnepyet onpenensTe BENNYMHY
NpoJONbHbIX NEepeMelleHniA  MPUMbIKAOWMX  y4acTKoB
TpybonNpoBOAOB OT BO3OEWCTBUS BHYTPEHHErO AaBMEeHUs 1
M3MeHeHuss TemnepaTypbl MeTanna Tpy6. BenuuuHa
NpoJonbHbIX MepeMeLleHnii kak BO3AeNcTBME [AOrhKHa
YyUYUTbLIBaATLCH npuv pacyeTe yKa3aHHbIX BblLLIE
KOHCTPYKTUMBHBIX ~ 3NIEMEHTOB, npucoeanHseMbIX K
TpybonpoBoay.

C uenbio YMEeHbLUEeHUS NPOAOMbHBLIX NepeMeLLeHnii
TpybonpoBogoB 1 ycunuim  OoT  TpybonmpoBoaoB  Ha
NpUMbIKaKOLWME K HUM y3Mbl U KOHCTPYKTUBHbBIE 3NIEMEHTbI
cnepyeT npegycmatpuBaTh cneumansHble MeponpusaTus, B
TOM uMCfe  YCTAHOBKY  OTKPbITbIX  WMAM  3aKpbITbIX
KOMMNEeHCaTopOB., HenoABWXHbIX onop, YCTaHOBKY
KOMMNEeHCaTopOB-yrNOpoB U T.A4.

9.1.14. lMpn TpaHcrnopTMpoBaHun no Tpybonposoay
BM&XHbIX WNN  KOHAEHCUPYIOWMUXCA NPOAYKTOB  AOSMKHbI



npegycmaTpusaTbes Mepbl, npegynpexgatoLime
obpa3oBaHMe neasHbIX W rMapaTtHbiX NpoGok  (BBOA
MeTaHoMa, WHrMbuTopa, Yykrnagka TpybonpoBofa Huxke
rnyGuHbI NpoMep3aHusi, MyTeBov Noforpes Tpybonposoaa u
Op.). BbiGop wMeToma onpefensieTcs Ha  OCHOBaHWK
TEXHVKO-9KOHOMMUYECKMX PaCcHeTOoB.

9.2. PasmelleHne TpybonpoBogHoM apMaTypbl

9.21. Ha Tpybonposogax cnepyet
npegycmaTpuBatb YCTaHOBKY 3aropHOM apmaTtypbl Ha
paccTosiHun, onpedensieMoM pacyeToM U3 YCroBUS
obecneyeHnss  GesonmacHocTU  nogen U 0ObEKToB
MHGPACTPYKTYpPbIl, HO He Boree:

- 30 km - gnsa TpybonpoBoAOB ras3a, He codepXaLLmx
CepoBOAOPOAA;

- 15 «km - pgna TpybonpoBogoB  HedTw,
Hed TenpoAyKTOB, cTabunbHoro KOHAeHcaTa n
HedTerasonpoBoAOB, He CoAepXalLnx CepoBOAOPOAa;

- 5 KM - [Ans ykasaHHbIX cpef, coAepalimx
cepoBoaopos;

- 10 kM - pgna TpybonpoBOAOB HEeCTabWibHOro
KOHOEeHcaTa, MHMIMBUTOPOB U MeTaHona.

Kpome TOro, ycraHOBKy 3amopHOW apmaTypbl
Heobxoanmo npegycMaTpuBaTh:

a) B Hayane Kaxgoro OTBETBIEHWS Ha PaCCTOSIHUM,
[OMyCKaloLeM YCTaHOBKY MOHTa)HOTrO y3na, ero peMOHT U
6e3onacHyto aKcnyaTaumio;

0) Ha Bxoge w Bbixoge Tpybonposogos m3 YT,
YKMr, OKC, OHC, TKC, M'HC, IC, T1C, Mc, rn3a, Cnxr,



LUMNC, HIMC (oxpaHHas oTknovalowas apmatypa) Ha
pacCTOsHWUK OT rpaHuL, TeppUTOPUM NMOLLAA0K HE MEHee:

1) amametpom DN 1000 n 6onee - 750 wm;

2) pnavetpom mMeHee DN 1000 go DN 700
BKNOUMTENBHO - 500 M;

3) nwametpom meHee DN 700 po DN 300
BKNtounTensHo - 300 m;

4) pnameTtpom meHee DN 300 - 100 m.

Mpu Hannumm B npegenax 3TUX PacCTOSIHWUMA
YCTPOWCTB Ans npuema m nycka BTY pononHuTenbHas
yCTaHOBKa 3anopHon apmarypsbl He sBNsieTcst
obsa3aTenbHOM;

B) Ha 00OoMXx KOHUax MOABOAHOrO M HaA3EMHOro
nepexofoB Yepes3 BOAHYH Nperpagy npu LWMpuHe ee 6ornee
10 m no 3epkany BoAbl B MeXeHb U rnybuHe 6onee 1,5 m
npv nepeceyeHunu:

1) HedTenpoBogamu, MeTaHoronposogamu,
MHrMOUTOPONPOBOAaMM U KOHZEHcaTonpoBo4aMu  Ha
OOHOHWTOYHBIX Nepexofdax kaTeropuv B 1 Ha nepexofdax ¢
pe3epBHOM HUTKOW. [lpy 3TOM yCTaHOBKa 3anopHOW
apmaTypbl gormkHa ObiTb Ha oTmeTkax Bblwe BB 10%
obecneyeHHOCTH;

2) nepexonoB C Pe3epBHOW HUTKOW: rasonpoBoAoOM
CbIpOro rasa, rasonpoBOAOM-LUNENdOM, rasonpoBOAOM
"cyxoro" rasa ot YKII go I'C;

r) Ha oboux KOoHUax y4yacTKoB HedTenpoBOAOB U
KOHOEHCaTONpPOBOAOB, MPOXOAALIMX Ha OTMETKax Bbllle
30aHUA N COOPYXEHWW  HAaceneHHbIX MNYyHKTOB U



NPOMbICIIOBbIX obbekToB 3HEepreTUYecKoro,
ONCNEeTYEPCKO-NPON3BOACTBEHHOIO M XKUIULLHO-6bITOBOrO
Ha3HayeHus, B T.4. Xemne3Hblx Aopor obwen cetm u
astogopor ¢ | po Il kaTeropuin, Ha paccTosiHum,
yCTaHaBNMBaeMOM MPOEKTOM B 3aBUCMMOCTU OT penbeda
MECTHOCTU N HeobxoaumocTn obecrnevyeHust 6e3onacHocTn
00OBEKTOB;

n) Ha oboux OGeperax ©6omot Il TMNa npwn
HeobxoanmocTu COOpYXeHWs pes3epBHOM HUTKN
npoTskeHHocTbo 500 M 1 Bonee.

Mpumevanuns

1. [Ons «KoHTpona paernennss B Tpybonposoge
cnegyeT ycTaHaBnMBaTb MaHoMeTpbl C 0b6eux CTOpPOH
3anopHON apmaTypbl.

2. [onyckaetcs He ycTaHaBnuBaTb 3arnopHyto
apmaTypy B Hayane OTBETBMEHUW He3HauYuTenbHON
npoTshkeHHoCTH (Ao 500 m).

9.2.2. OxpaHHas 3anopHas apmaTypa,
ycTaHaBnNMBaemas Ha BXxoge noakntoyeHus Tpybonposoaos
k nnowaakam YK, YIMAr, I'C, KC MNXr, OKC, rms, urc,
MC, a Takke Ha HedTenpoBogax, HedTerasonpoBodax M
KoHaeHcaTonpoBodax | u Il knaccoe, npu nepexoge ux
Yyepe3 BoAHble Mnperpagbl M NpW MpPOKNagke uX Bbile
OTMETOK 30aHWUN N COOPYXEHWUW, HACEMEHHbIX MYHKTOB U
NPOMBICIIOBbIX ob0bekToB SHEpPreTMYecKoro,
ONCneTYepCKo-NPON3BOACTBEHHONO U KUIMULLHO-ObITOBOrO
HasHayeHus, [omkHa ObiTb obopygoBaHa cUCTEMOWN
MOHWUTOPUHra.

Bpemsi  nonHoro  nepekpbitust  TpybBonpoBoga
3arnopHoM apmaTypoi OT Hayana BbldayM KoMaHAbl Ha
9KCTPEHHOE MepeKpbITME NPY AUCTAHLUMOHHOM yrnpaBneHum



He [OOJDKHO npeBblllaTb 3Ha4YeHun, YCTaHOBJI€HHbIX
npasunamMn aKkcniyataummn TDY6OHpOBOD,OB.

TennoBsble YKPbITUS HA HaA3EMHYIO 4acTb 3anoOpHON
apmaTypbl Ha crly4yan noxapa npu asapusx BOnu3M Hee
npegycMaTpuBaroTCs No TpeboBaHWI0 3aKa3yuka.

[ns TpybonpoBoaoB ¢ paboynum gaBreHVeM CBhbILLE
25 Mla n HomuHaneHbIM gnametpom DN 200 1 6onee ana
UCKIMIYEHNS  rMapoyaapoB M BO3MOXHOCTWM — MIlaBHOro
3anonHeHus TpybonpoBoga nepekavyMBaembiM MPOLYKTOM
Heobxoaumo  npegycmaTpuBaTth  Oannac  apmaTypbl
Heobxogumoro pgmameTpa M cbpoc Ha cBedy (ans
rasonpoBOJOB).

9.2.3. Tlpu napannenbHOW npoknagke ABYX wnu
bonee noAseMHbIXx TpPybOOMPOBOAOB  Yy3rbl  JIMHENHON
3anopHo apmaTtypbl  OOMDKHbl  OblTb  CMeELleHbl Ha
pacctosiHe He meHee 50 M, MpuHUMaemoe no paguycy
oTHocuTenbHO  Apyr Agpyra. [lpu  cooTBeTCTBYHOLLEM
00OCHOBaHUM  OOMYCKAETCA  YMEHbLUEHWE  YKa3aHHOro
paccTosiHMa ncxoas U3 BO3MOXHOCTU MOHTaXxa, peMOHTa n
6e3onacHow akcnnyaraumm.

Mpumevanne. TpeboBaHue [daHHOrO MyHKTa He
pacnpocTpaHAeTCs Ha JIMHEWHY 3anopHyl apmartypy
Y3110B NOAKIMIOYEHUS.

9.2.4. 3anopHas apmatypa gmametpom DN 400 wn
bonee pomkHa ycTaHaBnuBaTbCA Ha  (yHAAMEHTHI.
HeobxoammocTb ¢hyHOAaMEHTOB Ans 3anopHOW apmatypbl
MeHbLLEro AnameTpa onpeaenseTca NPoeKToM.

9.2.5. Ha oboux koHuax y4acTKOB ra3onpoBOAOB
Mexay 3arnopHon apmaTtypon, y3nax nycka u npvema BTY,
y3nax nogknoveHns cnegyeT npeaycMaTpuBaTth YCTaHOBKY
NpOAYBOYHbLIX CBEYEN Ha paccTosHWM He meHee 15 M oOT



3anopHoNn apmaTtypbl nNpu AnameTpe rasonposoga o 1000
MM 1 He MeHee 50 M npu guametpe rasonposoga 1000 mm
n 6onee.

Ha TtpybonpoBogax-uneridax NpoayBOYHbIE CBEYM
He yCTaHaBnUBAKTCS.

9.2.6. [OwameTp npoayBO4YHOW CBeun cregyet
onpegensTb M3 YCMOBUSA  OMOPOXHEHWS  yyacTka
TpybonpoBoga Mexay 3arnopHoW apMaTypoln 3a Bpemsi He
Gonee Tpex 4acoBs, NPV 3TOM AMAMETP CBEYU He OOSHKeH
npesbiwate 300 mm. BbicoTy cBeun criegyeT onpenenstb
Ha OCHOBaHUW pacyeTa WU CPaBHEHUS C  HUWKHUM
KOHLIEHTPaLMOHHBIM NPeaenioM pacnpocTpaHeHns nnaMmeHn
NPU3EMHbIX KOHLIEHTpauMin YrneBOAOPOAHbLIX ra3oB MU
napoB B HayasnbHbIl W KOHEYHbI MOMEHT BpPEMEHU
OMOPOXHEHUs yyacTka Tpybonposoga, npu 3TOM BbICOTa
NpoAYyBOYHOW CBEYM OT YPOBHSA 3€MIU AOMKHA ObiTb He
meHee 5 M.

PacctosHne oT cBeun 00 30aHWIM U COOPYXEHUN, He
OTHOCSILLMXCA K JaHHoMmy  TpybonpoBogy, cnepyet
NPUHMMATL B COOTBETCTBUM C TpeboBaHUaMMN Tabnuubl 6.

PaccrosHne ot BgonbTpaccosbix BJ1-35 (20, 10, 6)
kB, Bxopswmx B cocTaB TpybonpoBodoB, OO 3anopHOW
apmaTypbl ¥ MPOAYBOYHbLIX CBEYEN OOMKHO ObiTb HE MeHee
nonyTopakpaTHOMN BbICOTbI OMOPbI.

PacctosiHme OT  BOOMbTPAcCOBbLIX  aBTOAOPOT,
BXOAALWMX B cOCTaB TpybonpoBOoOoB, [0 NPOAYBOYHbLIX
cBeyel criefyeT NpUHUMATL Kak aAns o6bekToB rpynnbl J1 B
Tabnuue 6.

9.2.7. Ha obounx KOHLax y4yacTKoB
KOHAEHCaTONPOBOAOB (HECTAOMMBHOrO KOHAEHcaTa) mexay
3anopHon apmaTypow Ansi aBapuiiHoro cbpoca npoaykTa



cnegyet npegycMaTpmBaTb BMECTO MPOAYBOYHbLIX CBEYeEWn
crneunanbHble OTBETBNEHUS. Kaxaoe oTBETBNEHUE JOIMKHO
ObITb OCHALLEHO 3anopHbIM YCTPOMCTBOM, UMETb AJINHY He
meHee 10 m, BbicTynatb Ha 0,5 M Hag NOBEPXHOCTLIO 3eMIU
1 3aKaH4MBaTbCA (hriaHUEBON 3armnyLUKON.

9.2.8. TpybonpoBoabl 0OBSI3kM NUHEWHON 3anopHOMN
apmaTypbl, Haxoaslumecs nog AaeneHvem, 6Gavnachl,
npoayBoOYHbIE TIMHWK " nepemblvkm cnepyet
npegycmaTpuBath, Kak NpaBuno, B NO43eMHOM WUCMONHEHNN
C KpaHamu GeckonogesHoW YycTaHoBKM. [lonyckaeTtcs
HaseMHas 1 Haf3eMHas ycTaHoBka apmatypbl. K npvBogy
apmaTypbl OOIKeH npegycMmaTpusaTbes JocTyn.
MpoeKTHble peLUeHns AOMKHbI UCKMoYaTb HEPaBHOMEPHYHO
ocafky TpybonpoBogoB v apMaTypsbl.

9.2.9. 3anopHas apmaTtypa C OUCTaHUMOHHBIM W
aBTOMaTN4eCKUM yrnpaBrneHvem ans aBapuiHoro
nepekpbITUs TpybonpoBoda AofmkHa 6biTb obopyaoBaHa
py4HbIM Ay6riepom.

9.3. NoasemHas npoknagka Tpybonposoaos

9.3.1. 3arnybneHne TpybonpoBoaoB 4O Bepxa TpyObl
[OOIMKHO ObITb HE MeHee:

a) Ha HenaxoTHbIX 3eMNidX BHE MNOCTOAHHbIX
npoesnos:

1) npu guameTtpe meHee DN 1000 - 0,8 m;
2) npu guameTtpe DN 1000 n 6onee - 1,0 m;
6) Ha NaxoTHbIX U opoLLaeMbIix 3eMnsx - 1,0 m;

B) B CKamnbHbIX FPYHTax 1 60NOTUCTON MECTHOCTM Npu
OTCyTCTBUN npoesaa aBToOTpaHcnopTa n



CEenbCKOXO3ANCTBEHHbIX MaLUWH - 0,6 M;

r) npu nepecevyeHmu OPOCUTENBHbIX 7
OCyLUMTENBHBIX KaHarnoB OT NpeaenbHoun rnyouHbl Npodunst
OYUCTKM OHa KaHana - 1,1 m;

[) Npy nepeceyeHnn aBTOMOBUMbHbBIX JOPOT:

1) OT Bepxa MOKPbITUS JOPOTM OO BEPXHEW
obpasytouler 3awmTHoro dytnsapa - 1,4 m;

2) OT pOHa KioBETa, BOAOOTBOAHOM KaHaBbl WK
ApeHaxa [0 BepxHel obpasylolen 3awutHoro dyTtnsapa
(Mpn  pasmelleHMn [OPOXKHOTO MONOTHA Ha  HYMEeBbIX
OTMEeTKax unu B Bblemkax) - 0,5 m.

9.3.2. 3arnybnexue Tpybonposoaos,
TPaHCNOPTUPYHOLLMX cpenpl, 3amep3satoLime npv
oTpuUaTenbHOW TemMnepaType, OIMKHO BbITb Ans:

- MpecHoMm BOAbl COMMAcHO CcBOAY  NpaBui,
yTBepxaeHHomMy MuHpernoHom Poccun [1];

- CTOYHbIX BOA  COrfacHo B npaeu,
yTBepxaeHHoMy MuHpernoHom Poccun [9];

- MNacTOBbIX BOA M CKBaXXMHHOW NPOAYKUUMN COrNacHoO
TpeboBaHWAM, N3NOXEHHLIM B Tabnuue 8.

Mpumeyanue. [onyckaetcs yMeHblwaTb rnyouHy
3aN0XeHNss Ha OCHOBaHWW TEMMOTEXHNYECKUX PacyeToB,
nNpUMeHeHus AOMNONMHUTENBHBIX MeponpuATUiA
(Tennounsonsaumsa v ap.).

9.3.3. ny6uHa npoKnagkm noas3eMHoro
TpybonpoBoga B panioHax pacnpocTtpaHeHuss MM
onpenensieTcss MNpPUHSATBIM - KOHCTPYKTUBHBIM — PELLEHUEM,
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obecneyvBaloWwyM HagexHocTb paboTbl Tpybonposoga c
y4yeToMm TpeboBaHWI oxpaHbl OKpyxatoLen cpeap.

HonyckaeTca ymeHbllaTb FNyOuHY 3anoxeHusi Ha

OCHOBaHuM1 TENMNOTEXHNYECKMX pac4eTosB,
noATBepXAalLWmMX Haanexawun TemnepaTypHbId pPexum
nepekaymBaemMoro npoaykra c obecnevyeHnem

HeobXoAuMOro BpemeHu 6e30nacHoi OCTaHOBKU C yYETOM
JOMOMNHUTENbHBIX ~ MEponpuATMA  No  TennosawuTe
TpybonpoBoaa.

9.3.4. lNpoknagka TpyboONpoOBOAOB CXATOro BO3dyxa
unu rasa pns npubopoB  KOHTPOSbHO-U3MEPUTENBHOIO
nyHKTa, WHrMBMTOpa KOppo3WM W rmapaToobpasoBaHus
gonyckaetcd B OOHOW  TpaHWee  COBMECTHO C
rasonposogamu-unencamm, BbIKMOHbLIMK n
HedTerazocbopHbIMM TPyGONPOBOAaMU C Pa3pbiBOM MeXAy
HUMK B cBeTy He meHee 0,35 M.

Tabnuua 8

Mmy6uHa yknagku TpybonpoBoAoB, TPAHCMOPTUPYIOLLMX
MnacToBble BOAb! Y CKBAXXWHHYH NPOAYKLMIO



mybuHa yknagku Bogosoaa 4o Bepxa Tpybbl, M, Ans
rPYHTOBbIX YCIOBUN

oo | Tewneps
Temnena Typa NMOYBEHHO-PACTUTENBHbIN
T e20p°C 3amepasa cnon
ypKr/M3 ’ Hug, °C necyaHuk CYTTIMHOK
YyepHo3e noasonu
MHBbIIA CTbIN
1001 -0,9 1,8 1,8 1,8 1,8
1002 -1,7 1,4 1,8 1,4 1,8
1003 -2,6 1,0 1,4 1,4 1,4
1004 -3,5 0,8 1,0 1,0 1,4
1005 -4,5 0,7 0,8 0,8 1,0




1006 -5,5 0,7 0,7 0,7 1,0
1007 -6,5 0,7 0,7 0,7 0,8
1008 n

Gonee -7,6 N HUXe 0,7 0,7 0,7 0,7

Mpumeyanune. Mpu onpegeneHun rnybuHbI yknagku TpyGONpoBOAOB crieayeT

y4nuTbiBaTh

BO3MOXHOCTb

YMEHbLUEeHNA

BOOOHACbILLEHHOCTb U Ha6yxaHMe FPYHTOB.

MUHepanusaumn

nnacToBon BOAbl,




9.3.5. WvpuHy TpaHwewn No HU3y crnegyeT HasHavaTb
He MeHee:

- DN + 300 mm - gnsa Tpy6onposogos fo DN 700;
- 1,5 DN - ansa tpy6onposogoe DN 700 u 6onee.

Mpu HOMUWHanbHBLIX AnameTpax Tpybonposogos DN
1200 v DN 1400 » npu TpaHwesx ¢ otkocom cebiwe 1:0,5
WMPUHY TpaHLen MOHW3Yy [OMyCcKaeTCs yMeHbluaTb A0
BenmymHbl DN nntoc 500 mm.

Mpu 6annactupoBke Tpy6onpoBoaoB
YTSDKENUTENSIMU LUMPUHY TpaHLWeW criegyeT HasHayatb u3
ycrnoBusi  obecneyeHuss paccTosiHUS MeXay [py3oM U
CTeHkon TpaHwen He meHee 0,1 m. Kpome TOro, LwimpuHa
TpaHwen no pAHy npu GannactupoBke TpybonpoBoaa
[oImKkHa OblTb He MeHee 2,2 DN.

Mpu npoknagke B OOHOW TpaHLIEE HECKONbKNX
TpyOONPOBOAOB  AOMOSHUTENbHYK  LUMPUHY  TpaHLleu
BbIYMCIIAOT No hopmyne

AB =Y (DN, +c.). (9.1)
iml

roe n - KONM4ecTBO [OMONHUTENBHBLIX
TpybonpoBoaos.;

DNi - HOMMHanbHbLIM guameTp i TpybonpoBoaa;

Ci - paccTtosiHMe Mexay i U npeawecTBYLNUM
Tpybonposogamu. B cnyyae Hanuuma Ha TpyGonpoBonax
cpeactBs 6annacTUMpPOBKM paccTOsiHAE YBENUYMBAKOT Ha
WwuprvHy oT GokoBow o6pa3sytolwen TpybonpoeBoga Ao



KpaviHero npaBoro (1eBoro) kpas cpegcTsa 6annacTnpoBku
ANs Kaxaoro u3 TpybonposBofos.

9.3.6. Ha yyacTke Tpaccbl C pe3ko nepeceyeHHbIM
penbeomM MecTHOCTM, a Takke B 3a0O0MOYEHHbIX MecTax
ponyckaeTcs  yknagka Tpy6onpoBogoB B - cneuuanbHO
BO3BOAUMbIE  3EMMSHblIE  HAacbiNKW,  BbINOMHAEMblIE C
TWaTenbHbIM NOCMAOWHBIM YNIOTHEHNEM N NOBEPXHOCTHBIM
3akpenneHvem rpyHta. [lpum nepecevyeHWnM BOOOTOKOB B
Tene  Hacbinel  [OMKHbl  OblTb  MpPegyCcMOTPEHbI
BOJOMNPOMYCKHbIE COOPYXEHUS.

9.3.7. MNpwn npoknagke TpybonpoBOAOB B CKamnbHbIX,
rpaBUAHO-TaneyYHUKoBbIX, WEeBEeHNCTbIX N Mep3riblX rPyHTax
M 3acbiNke 3TMMK TPyHTamu crnegyeT npedycmatpuBaTtb
YCTPOWCTBO MOACHINKN M3 MArKUX FPYHTOB TOMLUMHOW He
meHee 10 cm Hag BbicTynamu gHa Tpadwew. [pu aTom
OOIMKHO obecneymBaTbCA CnroLHoe npuneraxvne
Tpybonposoga. Msrkuii rpyHT - CbiNyunid MuUHepanbHbIA
FPYHT C pa3mepoM TBepAblX dpakuuii B nonepeyHunke Ao 5
MM.

M30MALUMOHHBIE MOKPBITUA B 3TUX YCMOBUSAX OOMKHbI
ObITb 3aljyuleHbl  OT noBpeXxaeHua nytem npUuchbInkn
TpybonpoBoga MSArkMM FPyHTOM Ha TonwumHy 20 cM unm
NpUMEHEHNeM Mpu  3ackifke creumanbHbIX  3alMUTHBIX
YCTPOWCTB.

9.3.8. Tpu npoknagke TpybonpoBogoB Mo
HanpaBneHulo yKnoHa MecTHocTu cebiwe 20% cneayet
npegycmaTpusatb YCTPOWNCTBO NPOTUBO3PO3NOHHBIX
3KpaHOB W MepeMbldek KaK W3 eCTeCTBEHHOro rpyHTa
(Hanpumep, MWHMCTOrO), Tak W U3  WUCKYCCTBEHHbIX
maTtepuarnos.

9.3.9. lNpun B3aumMHOM nepeceveHnn Tpybonposoaos
paccTosiHue Mexay HAMW B CBETY OOMKHO NPUHMMATBCS He



meHee 350 MM, a yron nepecevyeHuss  OOSKeH
cooTBeTcTBOBaTb TpeboBaHnsm 8.10. TpeboBaHua K
nepeceyeHnsam TpybonpoBonos, npoknagbiBaembix
meTogom MHB, gomkHbl pernameHTMpoBaTbCs OTAENbHbIMU
HOPMaTMBHbLIMW LOKYMEHTaMMU.

9.3.10. TepecedyeHuss mexgy TpybonpoBogamu u
apyrumm VHXXEeHEepPHbIMU ceTaMm (soponposog,
KaHanusauus, kabenu n gp.) OOMKHbI NPOEKTUPOBaTbLCA B
cooTBeTcTBUM Cc  TpeboBaHMsiMM  cBoAa  MNpaBwui,
ytBepxgeHHoro  MwuHpermoHom  Poccum  [10].  Yron
nepeceyeHns JOSKEH COCTaBNATbL He MeHee 60°.

9.3.11. TpeboBaHusa K NepecevyeHnsiM rasonpoBogoB
kabensimm cBA3W, npoknagbiBaembiMn cnocodom [HBE,
OOIMKHbI pernameHTUpoBaTbCs cneynanbHbIMU
OEeNCTBYOLUMMN HOPMAaTUBHBIMU JOKYMEHTaMMU.

9.3.12. MNepeceyeHunss Tpybonposoaa ¢ BJ1 gomxHel
NPOeKTMPOBaTLCS B COOTBETCTBMN C TpeboBaHNAMM OpaBun
, yTBepxaeHHbIx MuHanepro Poccuu [7].

9.3.13. Tlo Tpacce TpybonpoBOoOB MOA3EMHOW
npoknagkn  cnegyet  npegycMmaTpvBaTtb  YCTaHOBKY
Ono3HaBaTesibHbIX 3HaKOB Ha pacCTosiHUM He Gonee 1 km
apyr ot gpyra. B ycnosusix Kpaiinero Cesepa v 6e3ntoaHoi
pPaBHVHHON MECTHOCTM  [JorycKalTcs yBENNYEHUS
paccTosHMA Mexay 3Hakamu 4o 3 kM. [ToMMMo 3Toro, 3Haku
yCTaHaBNMBalOTCA Ha yrnax rnoBopoTa B FOPWU3OHTanNbHOM
NnockocT, Ha nepexogax TpybonpoBogoB  4epe3s
npenaTcTBuS.

9.3.14. YKpenneHne CKMOHOB, MepexogoB, OTKOCOB
cnegyet npegycMmatpuBatb C  MPUMEHEHWEM  M3genuin,
OCHOBaHHbIX Ha re0TEKCTUIBbHBIX MaTepuanax.

9.3.15. Tpu coopyxeHun TpybGONPOBOAOB OOMKHA
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Npon3BOANTLCS HMBENMPOBKA AHA TpaHLLen:
- Ha NpsAMBbIX yvacTkax yepe3s 50 wm;

- Ha BepTUKanbHbIX KPUBLIX ynpyroro marmba yepes
10 m;

- Ha BepTMKamnbHbIX KPWBbIX, BbIMOMHAEMbIX C
NMOMOLLIbIO THYTLIX OTBOAOB, Yepes 2 M;

- Ha nepexogax 4epes XKenesHble U aBTOMOBUIIbHbIE
[0pOru, py4YbM, peku, oBparu, 6ankv u apyrue nperpaabl - B
COOTBETCTBMU C paspabaTtbiBaeMbiMi UHAUBUAYANbHLIMY
pabounmMmn YepTexamu.

9.3.16. ina npegoxpaHeHns 3aLUUTHOro NOKPbITUS OT
NnoBpexaeHu npu yknagke TpybonpoBoda B CKambHbIX,
KaMEHWCTbIX, WebeHUCTbIX, CyXMX KOMKOBaTbIX, Mep3MnbixX
rPyHTax v rpyHTax ¢ TBepAbIMK BKMtoveHusiMu 6onee 30 Mm
cnepnyet npegycMaTpusaTh MOACHINKY, noabmeky,
npucbinky  TpybonpoBoga MsArkMM  FPYHTOM W Mpu
HeobxognMocTu npuMeHeHne nsgenui ansi
npefoxpaHeHns 3alUTHOrO MNOKPbITUS OT MeXaHW4eCKnX
noBpexaeHui (Mpu cooTBeTCTBYOLWEM 060CHOBAHMM).

9.4. HasemHas (B HacbInm) npoknazgka
TpybonposoaoB
9.4.1. HasemHas (B Hacbinu)  npoknagka

TpyGONpOBOAOB AOSHKHA NPUMEHSTECS Ha y4YacTkaxX Tpacehbl
C pesko mnepeceyeHHbIM pernbedoM MECTHOCTM, Ha
yyacTkax, AnUTenbHOe BpeMs 3anunTbix Bodoii. Ha GonoTtax
M B 3a00NOYEHHbIX MeCTax HaseMHasl MpoKnazka MOXeT
NPUMEHSTLCS B BUAE UCKIOYEHUSI NMPU COOTBETCTBYHOLLMX
MeponpusaTUsIX no obecneyeHunto Ha[eXHOCTH
aKcnnyatauuu Tpybonposoaa.



9.4.2. [NonepeyHbIn npocunb HacbInm
yCTaHaBNMBAETCA B 3aBUCMMOCTU OT TPYHTOB U [OOJDKEH
ObITh:

- Mo Bepxy Hacbinu - He meHee 1,5 DN;
- BbICOTOM Hag Tpybonposoaom - 0,8 wm;

- C OTKOCaMW - He MeHee YIroB eCTeCTBEHHOro
OTKOCa rpyHTa, HO He MeHee yem 1,00:1,25.

3emMnisiHble  HacbiMW  JOMKHbI  BbIMOSHATECH  C
TWaTenbHbIM MOCIIONHBIM YNNOTHEHWEM U NOBEPXHOCTHBLIM
3aKpenneHneM rpyHTa.

9.4.3. lNpun nepeceyeHnn BOLOTOKOB B Tefle HacbInu
OOMKHbI ObITb npegycMOoTpEHbI BOZOMNPOMYCKHbIE
CoopyXeHusi. [IJHO  BOAOMPOMYCKHbIX  COOPYXEHWU 1
npMMbIKalLWMe K  HMM  OTKOCbl  HacbiNM  JOIDKHbI
YKPEnnATbCS cneuyanbHbIMU KOHCTPYKLUSMU.

9.4.4. KOHCTPYKTUBHblE pelleHNs no npoknagke
TpybonpoBoaos, TPaAHCMOPTUPYIOLLMX cpenbl,
3amep3aroLine npu oTpuuaTtensHon TemnepaType, a Takke
TpybonNpoBoAOB B rpyHTax ¢ nbanctocTbio 6onee 0,05 pon.
ed. MNPUVHMMAKTCA Ha OCHOBaHUM  TEMITOTEXHUYECKMX
pac4yeTosB, noATBEpXKAaLLMX Hagnexawyui
TEMNepaTypHbI PEXUM MNEepeKkavYMBaemMoro npoaykra c
obecneveHnem Heobxooumoro BpemeHu GesonacHowm
OCTaHOBKW, @ TaKkKe YCTOMYMBOCTb IPYHTOB OCHOBaHWUsSI Ha
BeCb nepuvop akcnnyatauun Tpybonposoaa.

9.5. HapgsemHas npoknagka Tpybonposoaos

9.5.1. lMpu HagsemHoM npoknagke Tpybonposoaos
no cBavHOMY OCHOBaHWIO (3CTakage) Aonyckaetcs



napannenbHas npoknaaka HECKOIbKIX
TPYGONpPOBOAOB-LNEA(POB Ha OOHUX U TeX Ke purensix 6es
MOBbILLEHUSA KATEropuu.

9.5.2. MuHMManbHyo BbICOTY npoknagku
Hag3emHoro TpybonpoBoga OT MOBEPXHOCTU TPyHTA A0
HM3a TpybonpoBoga crnegyeTr MNpuUHMMATb € Y4ETOM
COBOKYMHOCTM  (aKTOPOB  Ha  yyacTkax MpOoKnagku
(xapakTepuCcTuKM TPYHTOB, YPOBHA MnoAbemMa BoAbl BO
BpeMsi NnaBOAKa, yveTa Tenno3allMTHOW XapaKTepuUCTUKU
CHera, yCroBuI MOHTaxa 1 ap.), Ho He meHee 0,5 m:

- B MecTax cBoGOHOro npoxoaa noaew - 2,5 v;
- Ha NyTAX MUrPaLKN KPYMHbIX XXMBOTHbIX - 3,0 M.

Mpu nepeceyeHun aBTOMOBOWIBHBIX aopor
pacctosiHie OT HuM3a TpybonpoBoAa A0 Bepxa MOKPbITUSA
I'IpOGS)KeVI 4YacTn OOJKHO NPpUHMMATBLCA NO corfnacoBaHUIo C
opraHusaumMsiMu,  3KCMAyaTUPYHLWMMU  aBTOMOOMUIbHbIE
Joporu, Ho He MeHee 5,5 M.

KoHcTpykumio nepexopja 4epe3 TpybonpoBoa Ha
MyTSX MWUrpauMm KPYMHbIX XMBOTHBIX criedyeT NpUHUMAaTh
Mo COrnacoBaHWID C MECTHLIMU OpraHammW UCMONMHUTENbHOWM
BRacTu.

BbicoTa npoknagkv TpybonpoBOAOB Haf 3emnei Ha
yyactkax MMI pgomxHa HasHayaTbCA U3 yCroBus
obecnevyeHnss BEYHOMEP3NOro COCTOSHUSA TPyHTa MoA
onopamy ¥  TpybompoBOAOM C Y4eTOM  MpoOrHosa
CHEeroHakoneH1s Boane onop.

B HeobxoauMbIX criydasx nepeceyeHvue HaseMHbIMU
W Hag3eMHbIMM  NPOMBICMOBBIMM  TpyBonposodamu
NPOMBICIIOBLIX ~ @aBTOMODOWIbHBIX  AOpOr  paspeluaercs
BbIMOMHATb C YCTPOWCTBOM MOCTOBbIX MEPEXOAOB Maron



ONVvHBl (B cOCTaBe aBTodOpPOrM) W QyTnsApoB  Ha
TpybonpoBoaax.

9.5.3. Tennonsonsaumio TpybonpoBoAoB, B TOM Yucre
AN TOpPHOYMX ra3os, NErkoBOCMTAMEHSIIOLLMXCA N TOPHYNX
XKWOKOCTEN  OOMyCKaeTCs  BbIMOMHATb M3 FOPHYKX
BOCMNIIAMEHAEMbIX maTepuanos c YCTPOWCTBOM
NPOTMBOMOXAapHbIX BCTABOK M3 HEropryvMx maTtepuarnos,
LUMPMHA BCTaBKX Npu 9TOM AOMKHa ObiTb He MeHee 0,5 M, a
paccTosiHMe Mexgy BcTaBkamu He Oonee 24 m. [lpu
CcTpouTenbCTBe Haa3eMHblX TpybonposodosB u3 Tpyd B
TENMOBON M30MALMM U3 TOPHOYMX MaTeprarnoB B HEroployen
oboroyke [onyckaeTcs NPOTMBOMOXapHble BCTaBKM He
npegycmaTpusarth.

9.5.4. Onopbl Haa3eMHbIX TPyOONPOBOAOB AOSKHbI
NPOEKTMPOBAaTLCS N3 HEFOPIYMX MaTepunanos.

YuacTtku TpybonpoBoaoB Npu Hag3eMHOW Npoknagke
JOMKHbI  OblTb  9MEKTPUYECKN W30NMPOBaHbl OT  OMop.
MpumeHsemMble ans n3onsaumm AVaneKTpuyeckme
nonuMepHble mMaTtepuansl AOMKHbI BbIbMpaTbCA C y4eTom
yCrnoBuiA akcnnyaTtauum Tpybonposodos.

9.5.5. Ha TpybonpoBogax B MecTax YyCTaHOBKM
apmatypbl HeobxoaMMo npegycMaTpvBaTh CTaLMOHapHbIe
nnowaaKku obcnyxuBanns npu HEBO3MOXHOCTU
obcnyxuBaHus apmatypbl ¢ 3emnu. [nowankn OOMmKHbI
6bITb HECTOpPAEMbIE Y MMETb KOHCTPYKLMIO, UCKITHOYaoLLYH
CKOMJIEHME Ha HUX Mycopa M cHera. OHWM OOMKHbI GbiTb
nckpobesonacHbIMU. KoHcTpykums nnowanok
obcnyxuBaHua formkHa obecneynBaTtb CBOOGOAHLIV JOCTYN
KO BCEM TOYKaM 3arnopHOW apmaTypbl Ans  ee
nepuoamyeckoro obcnyxuBaHus. Ha ydacTkax nepexopa
TpybonpoBoJa OT MOA3EMHON K HaA3eMHOW MpoKnagke
HeobxoaMmo npedycMaTpmBaTh MOCTOSIHHbIE OrpaXXAeHUs
13 MEeTannnM4eckon CeTKN BbICOTON HE MeHee 2,2 M.



9.5.6. lNMpu NpoekTMpoBaHUM HaO3eMHbLIX NEPEXOO0B
HeobxoaMMO  yuMTbiBaTb MNPOAOSIbHbIE  MEpPeMELLEHUS
TpybonpoBoJoOB B MecTax MX Bbixoga K3 rpyHTa. [ns
YMEHBLUEHNS] BEMWYMHbI MNPOJOSbHBIX MNEepeMeLLeHnn B
MecTax Bbixoga TpyOOMpOBOAOB W3 rpyHTA [OMNycKaeTcs
NpUMEHEHNE NOA3EMHbIX KOMMNEHCUPYIOLLUX YCTPOWCTB MIu
YCTPOWCTBO NoBOpOTOB BOMM3N nepexoaa
(koMneHcaTopa-yrnopa) ¢ Lenbio BOCMPUATMS NPOLOSbHBLIX
nepemeLleHnin noasemHoro TpybonpoBoga Ha y4qacTke,
npuMbIKaloLLEM K nepexoay.

9.5.7. Tpu npoknagke TpyGonpoBOOoOB 4Yepes
€CTECTBEHHbIE MPENATCTBUS PacCTOsHWE OT Hu3a Tpyobl
UINW NPONETHOrO CTPOEHUS AOMKHO NPUHUMATLCS:

- Npu nepeceYveHnn oBparoB 1 6anok - He meHee 0,5
M [0 YPOBHS BoAabl Npu 5% obecnevyeHHoCTH;

- NPV NepeceYeHNn HeCyOXOOHbIX, HECNMABHbIX PeK
1 GonbLUMX OBPAroB, rae BO3MOXEH Nefoxod, - He MeHee
0,5 m go ypoBHs Boabl npu 1% oGecrne4YeHHOCTU WU
HaMBbICLLErO FOPU30OHTA Neoxoaa;

- MpU NepecevyeHnn CyaoXoOHbIX M CNNaBHbIX pekK -
He MeHee BenuuuHbl, yctaHoBneHHon [OCT 26775.

9.5.8. Ha nepexopax TpybonpoBoaa Hag enesHbiMu
poporamn obLyei ceTu paccTosiHue OT Husa TpyObl unu
NPONIeTHOrO CTPOEHUS [0 T[OfIOBKM PEefibCoB  [OMKHO
NPUHMMAaTLCS B COOTBETCTBUM C TpeboBaHusamMu rabaputa C
no COCT 9238.

PacctosHne B nnaHe ot KpanHen onopbl HaA3eMHOro
TpybonpoBoaa A0MKHO BbITb HE MeHee:

- [0 MOAOLLBbI OTKOCa HacbInu - 5 M;
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- [0 6pPOBKM OTKOCA BbIEMKM - 3 M;
- A0 KpaWnHero penbca xenesHow goporu - 10 m.

9.5.9. duKkcauns NOXXEMEHTOB Ha MOABWMXKHbIX ONopax
C TMOMOLUBID CTSPKHbIX XOMYTOB OCYLLECTBNSIETCA CO
CMELLEHNSIMU OT LEHTpa OMop C Yy4eTOM MoCreayoLmx
NpoAoSibHBIX M MonepeYHbiX nepemelleHunin Tpybonposoaa
B npoLecce aKcnnyatauuu.

PacyeTHble BenUYMHbI  NPOAOSIbHBIX  CMELLEHUN
XOMYTOB (MOHTaXHble CMeLLeHus), npuHMMaemble npu
3aKpenneHun, crnegyeT onpefensats B 3aBUCUMOCTM OT
MaKCMMarnbHOrO MOBbLILEHNST TeMnepaTypbl CTEHOK Tpyo
(nonoxumTensHon TeMneparypbl aKcnnyaraumm),
BHYTPEHHeEro [JaBneHust (yanvHeHus Tpybonposoaa),
Temneparypbl, Mpu KOTOPOW NPOU3BOAUTCS 3aMblKaHWe
MOHT@XHOrO CTblka, W PaCCTOSHUA Mexay Kaxaon
KOHKPETHOWM NOABWXHOW N HEMOABMXKHOW ONopamu.

9.5.10. B Mectax nepexodoB  Hag3eMHbIX
TpybonpoBoaoB Yepes aBTOMOOWMbHbIE AOPOrM crepyet
yCTaHaBnNvBaTh 3aliMTHble KOHCTPyKUuun ("oTOOMHMKKN") ans
3awuTel  TPybonpoBogoB  OT  HeCaHKUMOHWPOBAHHOIO
cbe3a aBTOMOOUIBHOWM TEXHUKW.

9.6. Mpoknagka TpybonposoaoB B
MHOrONeTHe-Mep3rnblX rpyHTax

9.6.1. Ha yuwactkax, rae BO3MOXHO pasBuUTUE
KPWOTEHHbIX npoLeccos, OOIMKHbI npoBOAUTLCA
npenBapuTenbHble WHXEHEepPHble N3bICKaHNs B
COOTBETCTBUM C TpebOoBaHMSIMM CIPOUTEMNbHBLIX HOPM U
nopasun, yTeepxaeHHbIX MuHctpoem Poccum [11].

9.6.2. Bbibop npuHumMna ucnonb3oBaHus MMI kak
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OCHOBaHUI OOJKEH nposoanTbCA B COOTBETCTBUM C
TpeGOBaHVIﬂMVI cBoaa npasun, yTBEPXOAEHHOro

MuHpernoHom Poccumn [12], Ha OCHOBaHUM
TENNOTEXHUYECKOro pacyeTta c y4yeTom
Mep3MOTHO-TPYHTOBbIX yCroBUA, cnocoba n

KOHCTPYKTMBHOIO  pelleHus npoknagku Tpybonposoaa,
pexuma ero aKcnnyaraumu, NporHosa nokasnbHbIX U 06LLMX
M3MEHEHUI  NHXXEHEPHO-TeOKPUONOrMYECKNX  YCIIOBUN 1
CBOWICTB FPYHTOB OCHOBaHWS M MEpPOMPUSATUA MO OXpaHe
oKpyxatoLiewn cpeabl.

BbibpaHHbIn npuHUMN ncnons3oBaHna MMIT, cnocob
NPoKNagkMn W KOHCTPYKTUBHbIE  peLleHnst  OOMKHbI
obecneyrBaTb paboTOCNOCOBHOCTE U PEMOHTONPUIOAHOCTb
Tpy6onpoBOAOB B TEYEHNE BCEro nepuoaa aKcnnyaTaumm.

9.6.3. lpu nepecedyeHUN Yy4acTKOB MYYUHUCTbIX
TPYHTOB  pacyeT Ha MpPOYHOCTb, YCTOWYMBOCTb MU
AedopMaTUBHOCTL  [AOIMDKEH MNPOM3BOAUTLCH C  y4eTOM
[OMONHUTENbHBIX BO34ENCTBUN, BbI3BAHHBIX MOPO3HbLIM
nyyeHvem rpyHToB. CTeneHb nyyYeHus onpegensieTcs
ncxoas U3 TEMMOTEXHUYECKUX  PacyeToB  CE30HHbIX
konebaHuin Temnepatyp C Yy4eTOM TENsOBOrO BAUSHUA
TpybonpoBoaa Ha rpyHTbl OCHOBAHUS.

9.6.4. Mpwn npoknagke  TpybonpoBozos c
MCMOMNb30BaHWEM PYHTOBOrO OCHoBaHus no |l npuHumny B
COOTBETCTBUM CO CBOOOM _ NpaBwuil, YTBEPXAEHHbIM
MwuHpernoHom Poccum [12], npu pacuyete Tpy6onpoBoaos
Ha TMPOYHOCTb W YCTOMYMBOCTb [AOSKHbI Y4MTbIBATbCA
OOMNOMHUTENbHbIE HaNpshKeHUst OT u3rnba, BbI3BaHHbIE
HEpaBHOMEpPHOM OCaJKOW OCHOBaHWs, OMpeaensieMon
ucxogs M3 pacyeta  TEMnoBOrO  B3aMMOLEWCTBUSA
Tpybonposoga ¢ MMT.

9.6.5. Kateropun Tpy6onpoBoaoB, NpoKnaabiBaeMbIX
Ha MMI, AomXHbI nNpvHUMAaTbCA B 3aBUCMMOCTM  OT
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Kkateropum npocagoyHoct MMI npu oTTamBaHumM wu
cnocoba mnpoknagkn TpybonpoBoAoB B COOTBETCTBMM C
JaHHbIMKU Tabnuubl 9.

9.6.6. Kareropum npocagovyHOCTM  OOHOPOAHbLIX
TPYHTOB  OOMMKHbI MPUHMMATbCA B 3aBMCMMOCTM  OT
OTHOCUTENbHOW OCadkM T[pyHTa Mpu OTTaMBaHuM B
COOTBETCTBMM C AaHHbiMu Tabnuubl 10. MNpu oTcyTCcTBUM
XapaKTepucTUKM OTHOCUTENBLHOM ocagkm rpyHTa
JonyckaeTcs NpMHUMaTh KaTeropmio NpocagoyHOCTU rpyHTa
B 3aBWCMMOCTW OT BEMUYMHbI CYMMapHOW BMaXHOCTU
rPyHTOB, yka3aHHou B Tabnuue 10.

Tabnuua 9

KaTeropun yyactkoB TpybonpoBoaos,
npoknafbiBaeMblX Ha MHOrONeTHE-Mep3rbIX rPyHTax



KaTeFOpI/II/I y4acCTKOB

Karero rasonpoBoAoOB Mpu HeTenpoBoaos v BOJOBOAOB Npw
pus npoKnagKe KOHZEHCaToNpoBOA0B npoKkNazKe
npocago P npw npoknagke
YHOCTHU
noase Haase noase Haase noase Hanse
MHOW MHOWN MHOWN MHOWM MHOM MHOM
-1 H H H H H H
1" C H C H C H
\Y] C C C C C C
\Y C C - C - C
Tabnuua 10

KaTteropuun npocago4HOCTV rpyHTOB



CYM MapHasa BJN1a>XHOCTb IPpyHTa,

Karero OTHocH oon. eq.
pus Tenb
HanmeHoBa npo hasi Topd Hanbonee
Hue rpyHTano | cago | . anka necok | necok | cyne 3aTo’ yacTto
npocagoyHo YHbIX npu mMe nbinesa | Cb, bcho BCTpe4ae
CcTn OAHOPO | (oo | JIKO3E ThbIR, cyrnu BaH TCH B 30HE
OHbIX o PHM | Cynecb | HOK, b1l
rPYHTOB CTbin | nerkas | rmvHa
rPYHT
Henpocago I 0,00 - | MeHee | MeHee | MeHee - OcTpoBHOroO
YHbIV (Oe3 0,01 0,18 0,20 0,20 pacnpo
neasiHbIX CTpaHeHus
BKITHOYEHNI) MMI
Manonpocago Il 0,01- | 0,48-| 0,20- | 0,20 - | MeHee | OcTpoBHOIO
YHbIN 0,10 0,25 0,40 0,40 2 "
(manonbau MacCUBHO-0
CTbIVI) CTPOBHOIo




pacnpo

CTpaHeHus
Mpocago4HbIv 1 0,10 - | bornee | bonee | 0,4 - 2,0 - |lMNpepbiBy
(NbauncTLIN) 0,4 <**>| 0,25 0,40 1,10 12,0 |cToro
pacnpo
CTpaHeHus
MMI
CunsHonpo IV 0,4 - - - Bonee | bonee | CnnowHoro
caoyYHbIN 0,60 1,10 12 pacnpo
(cvnbHONBAM <> CTpaHeHus
CThIN) MMIT
Ype3mepHo \% Bbonee - - Bonee | bonee | CnnowHoro
NpPOCagoYHbIN 0,60 1,10 12 | pacnpo
(c KpynHbIMK <> <*> CTpaHeHus
BKIMOYEHNAMM MMI™
noA3eMHOro

nega)




<*> BnaxHoCTb rpyHTa Mexay KpynHbIMy NeasHbIMU BKIIOYEHUAMU.
<**> [1ns MMHeparbHOro rpyHTa NpocagoyHocTb 6e3 Harpysku, ans Topda - nog,
Harpyskou 0,04 Mrla.




9.6.7. lMpu yknagke TpybonpoBoAoOB Ha Kocoropax C
nonepeyHbIM ykrnoHoMm 6Gonee 8° cnegyet npegycmoTpeTb
CpesKy WNuM NOoACHLINKY rPyHTa W YCTPOWCTBO nonok. [pu
aTtom cpe3ky MMI™ gonyckaetcs npegycmatpuBaTtb TONbKO
Ha HEenpocafo4YHbIX MU ManonpocagoyHbIX yvacTkax mpu
OTCYTCTBUM KPUOTeHHbIX npoueccos. Ha y4yactkax MM, roe
BO3MOXHO pasBWTUE KPUOTEHHbIX MPOLIECCOB, crneayeT
npeaycMoTpeTb YCTPOMCTBO MOMOK TONBbKO NyTEM NOACHIMNKU
rpyHTa C nNpOBEAEHWEeM creunanbHbiX MeponpusaTui no
MOBBILLIEHNIO YCTOWYMBOCTU MOJIOK.

[ns obecneyeHuss yCTOMYMBOCTU CKITOHOB crieayeT
npegycMoTpeTb B MPOEKTe YCTAaHOBKY TEOPELUETOK WU
reomaTtoB, TepMOCTabunusauui rpyHTa, ApeHax WU CTOK
BOA4, MeponpuaTUS MO  MakCUManbHOMY COXpPaHEeHWHo
pacTUTENbLHOro NokpoBa U ap.

9.6.8. Ona nogsemMHblx TpybonpoBOAOB B 30HE
pacnpoctpaHeHns MMI  cnegyeT npuMeHsiTb  (Ha
OCHOBaHMU TENMOTEXHNYECKUX PacyeToB) TEMNOM3oNAumio
n 6HannactmpoBky TpybonpoBoaa, TepmocTabunusauuio
FPYHTOB 1 AApyrne MeponpusaTus.

3almTy OT NOBPEXAEHWIN MOKPLITUS NPU NOA3EMHOWN
npoknagke Tpybonposoga B MMI obGecneumBaioT nytem
YyCTPOWCTBA MOACHINKW W TMPUCBINKA U3 MAMKOro wnm
MEIKO3EPHUCTOr0 rpyHTa (Mecka), a Takke MNpUMeHeHus
3aWMTHBIX MOKPbITUIA. TonwmHa npuckinku onpegenseTcs
npoektom. [loackbinky ¥ MNPUCBINKY — BBLIMOMHATE B
cooTtBeTcTBUM € 9.3.7.

9.6.9. Mpn npoknagke NPOMBICIOBbIX
TpyOONpoOBOAOB Ha CBalHbIX OCHOBaHMSIX MPOEKTOM
crefyeT NpefycMOTPETb  BbIMOMHEHWE  MeponpusiTUR,
NpensaTCTBYIOLMX MyYEHUO W npocagke cBai. B mectax
6anoYHbIX NepexofdoB Yepes pyybW, HU3MEHHOCTM, BornoTa



" ap. cnenyet npegycmMoTpeTb MeponpuaTng,
HanpaBneHHble Ha oGecrneyeHne MPOEKTHOrO MONOKEHUS
TpybonpoBoaa.

9.6.10. B mMecTax conpsiXeHus Haf3eMHbIX y4acTKOB
TpyOONpoBOAOB C MOA3EMHBIMM yvacTkamu (BO3AYLUHblE
nepexodbl, HaAg3eMHble KOMMeHcaTophbl, BbIXOAb! LNendoB
C KyCTa CKBaXWH W Ap.) cnegyeT npegycMoTpeTb YCTaHOBKY
perynupyemsbix onop.

9.6.11. BblcoTy perynupyembix onop cregyet
NpUHMMaTb AOCTAaTOYHOW ANS  WCKIMHYEHUs nonagaHus
rpyHTa Ha perynupylowme yanol MNpu TasHWWM CHEroB,
nasogkax, obpaszoBaHUy OMOMN3HEN.

9.6.12. HeobxogumocTb yCTpOWCTBa MNOA3EMHbIX
OonMop  Ha  CBaiHOM  OCHOBaHMM B MOA3EMHbIX
TpybonpoBsoaax, npoknagbiBaeMbIx B parnoHax
pacrnpocTpaHeHus MM, onpegenseTcsa npu
NPOeKTMpoOBaHMM B 3aBMCUMOCTM  OT  BO3MOXHOIMO
NPOrHO3MPyeMOro pacTenneHns rpyHTa.

9.6.13. Tpn BbIGOpe Tpaccbl TpyGOMPOBOAOB W
KOHCTPYKTVMBHBIX peLleHMn no wux npoknagke Ha MMI
cnepyet pyKoBOACTBOBAaTLCSA TpeboBaHuaAMMY,
M3MOXEHHbIMW B CBOAE  MpaBuil,  YTBEPXAEHHOM
MwuHpernoHom Poccun [12].

9.7. Mpoknagka TpyGonpoBOAOB B NPOCafOYHbIX U
NMYyYMHUCTBIX FPYHTax

9.7.1. TMMpoknagka noa3emMHbix TpybonpoBooB B
parioHax pacnpocTpaHeHus rpyHToB Il Tuna npocago4yHocTu
JOMKHA OCYyLLeCTBRATbCA C y4eToM TpeboBaHWi cBoaa
npasun, yTeepxaeHHoro MuHpermoHom Poccun [13].

[Onsa rpyHToB | TMna npocagovHOCTM Mpoknagka
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TpyGonpoBOAOB [OSKHA BECTUCb KakK B HEMpOCadouHbIX
rpyHTax.

Mpumeyanne. Tun npocagodyHOCTM W BenUYUHa
BO3MOXHOW  MpPOCaAKM  [PYHTOB  onpedenserca B
cootBeTcTBMM  Cc  TpeboBaHmsMM  cBoda  MpaBwi,
yTBepxgeHHoro MuHpermoHom Poccun [13].

9.7.2. Mpwn HEBO3MOXHOCTHU n3bexarb
BO3HVKHOBEHNS npocagkm OCHOBaHUA noa
TpybonpoBogamu  npu  pacdyeTe  TpybonpoBoda  Ha
NPOYHOCTb U YCTOMYMBOCTb  [OIKHbI  y4MTbIBATbCA
JOMNONHUTENbHblE HanpsbKeHnst OoT  u3rnba, BbI3BaHHbIE
NpOCaaKon OCHOBaHMS.

9.7.3. nOna yMeHbLLEeHUs HanpsKeHus B
TpybonpoBoae npu €ero HepaBHOMEPHbIX Ocagkax Ha
OCHOBaHMK pacyeToB AMHAMMWKM TEMNSOBOro pexvMa rpyHTa
B Mpouecce aKkchnyatauum TpybonpoBoga  AOMKHbI
npegycmaTpuBaTtbCs cneumanbHble MeponpUATUS:
YCTPOWCTBO TEMMOM30NAUUNW, 3amMeHa [pyHTa, yKragka
TpybonpoBoga C y4yeToMm oxuagaemon Aedopmauuu,
npuMeHeHne  omnop AN dumkcaumm NONOXeHUst
Tpybonposoaa, NpYMeHeHNe reoTEKCTUIbHBIX MaTepunaros,
oxnaxgeHne rpyHTa unNM nepekavymBaemoro npoaykTa,
npoknazgka no tuny "Tpy6a B Tpy6e" n ap.

9.7.4. TMpwn nepecevyeHUM y4acTKOB MYyHUHUCTbIX
rPYHTOB pacuyeT "xonogHbIx" TpybonpoBofoB crneayet
npou3BoauUTb MyTEM  OMpederneHvuss pasmMepoB  30HbI
npomMep3aHns BOKpyr TpybonpoBoaa, napaMeTpoB NyveHus
B 3aBUCUMOCTU OT MOJIOXKEHUS (PPOHTa MpoMep3aHus u
OLEHKM MPOYHOCTM WK  ycToMuMBOCTM  Tpybonposoaa
BCreacTBME ero B3aMOAENCTBUS C FPYHTOM.

9.7.5. na yMeHblUEHNS BO3OENCTBMS MOPO3HOro
nyyeHuMs Ha TpybonpoBoAbl MMM Ha KX OMopbl creayeT
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npeaycMoTpeTb 3ameHy rpyHTa, YCTPOWNCTBO
KOMMEHCaLMOHHbBIX Y4acTKOB, TEXHUYECKYl0 Menuopaumio
rPYHTOB, NPOKMagKy TpybonpoBOAOB C YH4ETOM OXMOAEMbIX
AedopmMauui, NpUMEHeHNe NPOTUBOMYYNHUCTBIX YCTPOWCTB
ans obecneyeHuns YCTONYMBOCTM NONOXeHust
TpybonpoBoaoB.

9.8. Tpoknagka Tpyb6oNpoBOAOB B CEACMUYECKMX
panoHax

9.8.1. [NpoekTupoBaHue TpybonpoBoaos,
npefHasHayeHHblX AnNS  MNPOKNagkM B panioHax C
ceicMnyHocTblo no wkane MSK-64 [14] cBblwe wecTn
6annoB Ond Hag3eMHbIX U CBbille BOCbMM OannoB ans
noasemHbIX TpybonpoBOAOB, AOMKHO MPOM3BOAUTLCH C
Y4ETOM CENCMUYECKNX BO3AENCTBUN.

9.8.2. CelicMmocTOMKOCTL TPybONpPOBOAOB AOMMKHA
obecneymBaTbCs:

- Bblbopom GnaronpusiTHeIX B  CEACMUYECKOM
OTHOLLIEHNM Y4aCTKOB TPacC M NNOLLaA0K CTPOMTENLCTBA;

- MPYMEHEHMEM paLMOHaNbHbIX KOHCTPYKTUBHbIX
peLleHnin N aHTUCENCMUNYECKUX MEPONPUATUN;

- npumeHeHvem Tpyb wu3 cTaner C NOBbILEHHOW
NNacTUYHOCTBLIO.

9.8.3. Tpu BbIGOpe Tpaccel TpybonpoBodoB B
cefiCMUYecKux panoHax HeobxoamMmo nsberatb KOCOropHble
y4yacTKW, Y4YacTKM C HEYCTOMYMBBLIMM U MPOCadOYHbIMU
rPYHTamu, TEPpUTOPUMN TFOPHbIX BbIPAGOTOK W aKTUBHbLIX
TEKTOHWYECKMX PasfioMoB, @ Takke y4acTku, CEMCMUYHOCTb
KOTOpbIX NpeBbilwaeT 9 6annos.

9.84. Tlpn npoxoxaeHun y4vacTka Tpaccbl C



rpyHTaMu, pesko OoTnMYalolMMKcs  Opyr  OoT  gpyra
cericMuyeckmMu CcBOVICTBaAMM, Heobxoaumo
npegycmaTpuBaTb BO3MOXHOCTb cB06OAHOrO
nepemMeLlleHust 1 AeopMUpPoBaHMs Tpybonposoaa.

Mpu nogsemHoln npoknagke TpybonpoBoga Ha Takmx
yyacTkax pekoMeHayeTCcs yCTPONCTBO TpaHLLEN C NOMOorMMu
oTKOCamMn W 3ackinka TpybonpoBoda KpynHO3EPHWUCTBIM
neckom, Topcom, yctaHoBKa Ha TpybonpoBoA CXMMaeMbIxX
NnopucTbIX MaTepuarnos (Ckopnyn) u T.4.

9.8.5. lNepeceyeHne TpybGONPOBOAOM 30H aKTMBHbIX
TEeKTOHUYEeCKUX pa3fioMOB [JOMyckaeTcs nod  Yrriom,
6nuskum k 90°. Tlpu 3TOM cnegyeT MPUMEHATb, Kak
npaBuIio, HaA3eMHbI CNocob NPoKNaaKu.

Takke  BO3MOXHO  NPUMEHEHWe  MOoA3EeMHOMN
npoknagkn. [pu  3atom  Heobxogumo  cobnopatb
onpefeneHHyo (TpaneuevpanbHylo) ¢opmy TpaHweun c
nonorumn otkocamu (He MeHee 1:2), a Takke NMPUMEHSTb
NOACBLINKY W 3acbiNky TONWMHOW He wMeHee 0,3 M
KPYNHO3EPHUCTLIM Neckom, TopdoMm u T.4. [nuHa ydyacTka
nepeceveHusi TpybonpoBOAOM aKTMBHOIO TEKTOHWYECKOro
pasnoma npuHUMaeTCsi paBHOW WMPUHe pa3noma nmtoc 100
M B KaXAyt0 CTOPOHY OT rpaHuL pasfnoma.

9.8.6. Ha rpaHuuax nepeceyeHuii TpybonpoBoaom
30H AKTUBHbIX TEKTOHUYECKNX pasnomosB BO3MOXXHO
NPUMEHEHNE KOHCTPYKUMIA [ONsi  MOBbLIWEHUSs  FMBKOCTM
TpybonpoBoaa (YCTPOMCTBO KOMMEHCATOPOB-YMOPOB).

9.8.7. [Ins yyacTKoB Mpoknagku TpybonpoBoOoB B
CENCMUYECKMX paloHax Kpome OOblYHbIX pacyeToB Ha
NPOYHOCTb U YCTOMYMBOCTb Ha cTtagun HYO pomkHa 6biTb
BbIMOMIHEHA MNpoBepKka B COOTBETCTBUMM C TpeboBaHMAMM
12.8 onsa yooBneTBOpeHUs yCroBUSM CEACMOCTOMKOCTH.



9.8.8. Ha yuactkax Tpaccel, Hanbornee onacHbix B
CEICMUYECKOM  OTHOLUEHMM, crnegyeT NpeayCMOTpEeTb
aBTOMaTM4YEeCKyld CUCTEMY KOHTPOMS W OTKIHOYEHUS
aBapuiiHbIX Y4acTKOB TpyGONpoBOAOB.

10. KOHCTPYKTVBHLIE peLLeHUs1 NepexodoB TpybonpoBoaoB
Yyepes ecTeCTBEHHbIE M UCKYCCTBEHHbIE Nperpaabl

10.1. Mepexoabl Yepes BoAHbIE Nperpagbl

10.1.1. MNepexogbl TpybonpoBOOOB 4epe3 BOAHbIE
nperpagbl  MOryT nMpOEKTUpOBaTbCA OAHUM U3  Tpex
cnocoboB NPOKMaaKu:

1) TpaHwWeHbIM (OTKPbITEIM) CNOCOBOM C YKMaakon
TpybonpoBoga B noasogHble M Oeperosble TpaHLLEW,
pa3paboTaHHble 3eMEPONHON TEXHUKOW;

2) cnocobom HB, T.e. 3akpbITbIM Crocobom nyTem
npotackuBaHusi  TpybonpoBoda B npeaBapuTeNbHO
NpobypeHHble CKBaXWUHbI;

3) Hag3eMHbIM (BO34YLUHBIM) CMOCOOOM.
MpumevaHmsa

1. TpoekTupoBaHue nepexofoB MO  marepuanam
N3bICKaHWUIA, CPOK AABHOCTW KOTOPbIX MpeBbILLIAET ABa roaa,
6e3 nNpou3BOACTBA [AOMOMHUTENbHBIX  WU3bICKAHWA  He
aonyckaeTcs.

2. MecTto nepexoga crepyeT cornacoBbiBaTb C
COOTBETCTBYIOLLMMU H6accenHOBbIMU ynpasneHuamMmu
peyHoro  croTa, opraHamu no perynupoBaHuto
ncnonb3oBaHNA U OXpaHe BOA, OXpaHbl pr6HbIX 3anacoB u“
OpYyrMMin 3anHTepecoBaHHbIMW OpraHn3aunsaMmun.



10.1.2. TopBogHble nepexodbl TpybonpoBoaos
Yyepe3 BOAHble Nperpagbl AOMKHbI MPOEKTUPOBaTbCA Ha
OCHOBaHWK AaHHbIX rMapONOrM4YecKmXx,
WHXEHEPHO-reonormMyecknx 1 Tonorpadonyeckmx nsbickaHumn
C y4eTOM YCrOBWI 3KCMyaTaummn, B paloHe CTPOUTENbCTBA
paHee NOCTPOEHHBIX NOABOAHbIX nepexoaos,
CYLLECTBYIOLMX W MPOEKTUPYEMbIX  TMAPOTEXHUYECKMX
COOPYXEHWUW, BMUAIOWNX Ha PEeXvMM BOAHOW nperpagbl B
MecTe nepexofa, MNEepCrneKTUBHbIX AHOYrMyOUTENbHbIX W
BbIMPaBWTeNbHbIX paboT B 3a4aHHOM panoHe nepeceyeHus
TpybonpoBogomM BoaHOW nperpagbl, TpeboBaHMin No oxpaHe
PbIGHBIX PECYPCOB M OKpY>XatoLLen cpeapl.

10.1.3. Tlpoknagka nepexodoB 4epe3 BOAHbIE
nperpagbl  TpybonpoBOAOB, TPaHCMOPTUPYIOWMUX KXUAKME
CepoBOAOPOACOAEPXKALLME MPOAYKTHI (B PYCroBOW 4Yactu
pek 1 B rpaHnLax 0TMETOK 3epkana 03ep), OCyLLecTBNsAeTcs
B dyTnspe, paBHonpo4HoM paboyemy Tpybonposoay.

10.1.4. paHuuamm noaBOAHOro nepexoaa
TpybonpoBoaa, onpedenslowuUMuM  ANWHY  Nepexoaa,
ABMAKTCS:

- [ONs  MHOFOHWUTOYHbLIX MNEepexodoB - Y4yacToK,
OrpaHVYeHHbI 3anopHON apmaTypoun, YCTaHOBMEHHOW Ha
beperax;

- ANA  OOHOHMTOYHbIX MEepexofoB -  Y4acToK,
OrpaHNYeHHbIN BB He HWKe  OTMEeTOK 10%
obecneyeHHOCTH.

10.1.5. CTBOpblI NepexodoB 4Yepe3 pekn [OIIKHbI
BblIOMPaTbCA Ha MPSMOSIMHENHBLIX YCTOMYMBLIX MIECOBbLIX
yyacTkax C MofiorMMu HepasmbiBaeMbiMu Beperamu pycna
npyv MWHUMManbHOM LWWPUHE 3anvBaemou nonmbl. CTBOp
NoABOAHOTO  Mepexofja  crnegyer, Kak  npasuro,



npepgycMaTpueaTb NepneHanKynspHbIM AUHAMUYECKON OCU
notoka, u3beras y4yacTKOB, CIIOXEHHbIX  CKanbHbIMU
rpyHTamun.  YCTPOWCTBO  MEepexofoB  Ha  nepekartax
TpaHLWenHbIM cnocobom, Kak npaBuno, He [JonyckaeTcs
BBWAY NHTEHCUBHOIO 3aHOCA TpaHLLUeWn Npu CTPOMTENbCTBE.

10.1.6. Mpu BblOOpe cTBOpa nepexopa
TpybonpoBoga cregyeT PYKOBOACTBOBATbCA  METOAOM
onTMmManbHoro NPOEKTNPOBaHWSA c yyeTom
rMaponoro-MoponorMyecknx  XapakTepucTuk  Kagoro
BOOOTOKA (BOAOEMA) M ero M3MEeHeHWN B TeYeHue Cpoka
3KcnnyaTtaummu No4BoOAHOro nepexoaa.

Mpu onpegeneHun  ONTUMAanNbHOrO  MONOXEHUSI
cTBOpa W npoduna  nepexoga  pacyeT  criegyer
Npov3BOANTb MO KPUTEPUIO NPUBEAEHHbIX 3aTpaT C y4eToM
TpeboBaHwui, npeabaABIseMbixX K NPOYHOCTH n
ycToMuMBOCTU TPy6ONpPoOBOA4a U OXpaHe Npupoabl.

10.1.7. lMpoknagka NOABOAHBIX NEPEXOLOB A0SHKHA
npegycMaTpmBaTbCs € 3arnybneHmem B QHO nepecekaeMblxX
BOAHbIX nperpag. Benuunna 3arnybneHus
yCTaHaBNMBaeTCA C Yy4eTOM BO3MOXHbIX JAedopmMauni
pycna v nepcrneKkTUBHbIX 4HOYTNyOMTENbHbIX paboT.

lMpoekTHas oTmeTka Bepxa 3abannacTMpoBaHHOMO
Tpybonposoaa npu NPOEKTUPOBaHNN NOABOAHbIX
nepexodoB OofbkHa HasHadaTeess Ha 0,5 M Huxke
NPOrHo3npyemoro npegensHoro npodwunsa pasmeliBa pycna
pek, OnpedenseMoro Ha  OCHOBaHWM  WMHXEHEPHbIX
M3bICKaHUA C Y4eTOM BO3MOXHbIX Aedopmaumn pycna B
TeyeHne 25 neT nocne OKOHYaHWUSA CTpOWUTENbCTBa
nepexoga, Ho He MeHee 1 M OT eCTECTBEHHbIX OTMETOK AHa
Bogoema.

Mpu nepeceveHun BoAHbIX Nperpag, OHO KOTOPbIX
COXEHO cKarnbHbIMU nopogamu, 3arnybneHve



TpybonpoBoga AOMKHO MpuHMMaTbcst He meHee 0,5 m oT
Bepxa 3abannacTtmpoBaHHOro TpyGonpoBoda 4O [AHa
Bogoema.

10.1.8. Tlepexogbl HedTENPOBOOOB Yepe3 pekn u
KaHanbl cnegyeT npegycMaTpvBaTh, Kak NpPaBuIio, Hbke Mo
TEYEHMIO OT MOCTOB, TMPOMbILSIEHHbIX NPEanpUsTUNA,
npucTaHen, peYyHbIX  BOK3arioB, rMAPOTEXHUYECKMX
COOpPY)XEHU, BOAO3abOPOB M OPYrUX  aHamnormyHbIX
06bekToB, a TakkKe HEpPecTMnuw, M MeCT MacCOBOro
obuTaHus pbib.

Mpy COOTBETCTBYHOLEM  TEXHWKO-3KOHOMWUYECKOM
obocHOBaHWM  JonyckaeTcs  pacnonaraTb  nepexoabl
HedTENPOBOAOB YEPE3 PEKU M KaHarsbl Bbille MO TEYEHUIO
OT yKa3aHHbIX OOBbEKTOB Ha PACCTOSHUSX, NPMBEOEHHbIX B
Tabnuue 6, nNpu  3TOM OOMXKHbI  pa3pabaTtbiBaTbCs
[OOMNONHUTENbHbIE MeponpuaATUs, obecneuvBatoLme
HagexHocTb  paboTel M noxapHyl  6e3onacHocTb
nepexopos.

10.1.9. MwuHuMmanbHble  paccTosHMs  OT  ocu
noABOAHbIX NepexofdoB HedTenpoBOAOB MPY MPOKNagKe Mx
HWXKE MO TEeYEeHWIo OT MOCTOB, MNpUCTaHEen W  Apyrux
aHanormyHbIx O6bLEKTOB M OT OCY NOABOAHBLIX MEpPexofoB
rasonpoBodoB OO0  YKasaHHbIX  OOBLEKTOB  AOMKHbI
NPUHMMAaTbCA COrNacHo [AaHHbiM Tabnuubl 6 Kak Aans
noA3eMHON NpoKNaaKu.

10.1.10. TNpwn nepecedyeHun BOAHbLIX Nperpag
pacctosHue  Mexgy — napannenbHbiMM - NOABOAHBIMU
TpybonpoBogamn  crnegyeT  HasHavaTb  UCXogd w3
VNHXXEHEPHO-TeoNorM4eckMx 1 rmaponornyeckux ycrnoeun, a
TakKe W3 YCMoBWUWA MPOM3BOACTBA PaboT Mo YCTPOWCTBY
NoABOAHbIX TpaHLIeW, BO3MOXHOCTU YKNagKM B HUX
TpybonpoBOoAOB U COXpaHHOCTM TpybGonposoada npu aBapum
Ha napannenbHO NPONOXEHHOM.



MwuHMManbHble paccTosiHus mexay ocamMu
rasonpoBOAOB, 3arnybnsembix B AHO BOAOEMA C 3epKanomM
BOZbl B MEXEHb LUIMPUHON CBhILLE 25 M, AOMKHbI ObITh!

- He meHee 30 M gns ra3onpoBOAOB ANMAMETPOM A0
1000 MM BKITHOYUTENBHO;

- 50 m gnsa rasonposogoB gnameTpom cebiwe 1000
MM.

MpumeyaHue. MeTaHononpoBoab! n
MHIMOUTOPONPOBOAbLI HOMWHaNbHLIM AuvameTpom Ao DN
100 BKMOYMTENBLHO AOMNyckaeTcs npoknagbiBaTb  Ha
nepeceyeHnsax BOAHbIX Mperpag B OOWMX TpaHwesx C
cobntogeHnem TpebosaHuii 8.5 - 8.6. Npun aToM paccTosiHne
Mexgy KpaiHuMM  HWTKamu  TpybonpoBogoB B ABYX
CMEXHbIX TpaHLesx [OIMKHO ObiTb He MeHee 5 M (npu
O[JHOBPEMEHHOM CTPOUTENLCTBE).

10.1.11. MwuHumanbHoe paccTtosiHue mexay
napannenbHbiMy Tpy6onpoBoaaMm Ha y4acTkax NepexoaoB
TpybonpoBoaoB, 3arnybnsembix B OHO BOAOeEMa C
3epKanoM BOAbl B MEXEeHb LMpUHOM A0 25 M, a Takke
NpoKnagbiBaemMbIMy Ha MOMMEHHbIX y4YacTkax MOABOOHOro
nepexofa, criegyet MpWHUMATb TakMMU e, Kak ans
JNIMHENHOW YacTn TpybonpoBsoaa.

10.1.12. NoaBoaHble TpybonpoBoAbl HA Nepexofax B
rpanvuax BB He Hwke 1% o06ecnevyeHHOCTUM [OOIDKHbI
paccunTbiBaTbCA MNPOTMB BCMMbITUSE B COOTBETCTBUMU C
ykasaHuammn 14.3.

Ecnu  pesynbTathl  pacdeTa  noAaTBEpXZaloT
BO3MOXHOCTb  BCMNbITMsi  TpyGonpoBoga, To cneayet
npegycMoTpeTh:



- Ha PpycrnoBOM y4acTKe nepexoja - CrhOLHbIe
(BeTOHHbIE) MOKPBLITMA  UNKM  cneuvanbHble  cpeacTsa
6annacTMpoBky, KOHCTPYKUWMS KOTOPbIX JorKHa
obecneumBaTb HagexXHoe WX KpenneHwe k Tpybonposoay
ansa yknagku tpybonpoBoga cnocoboM npoTackuBaHUSA no
AHY;

- Ha MOWMEHHbIX y4acTKax - OAMHOYHblE CpeacTBa
6annacTMpoBKM  UNM  3aKpenneHuve  TpybGonpoBoAoB
aHKePHbIMW YCTPOMCTBAMM.

10.1.13. lupwHy noABOAHbLIX TpaHwen no AHy
cnefyeT HasHayaTb C YYE€TOM pexuma BOLHOW mperpagpl,
MEeTodOB MX pa3paboTkn, HeobXoauMOCTU BOAONA3HOro
obcnenoBaHna 1 BogonasHbiX paboT psSiAOM C YIOXKEHHbIM
TpybonpoBogoM, crnocoba  yKnagkM U YCNoBUSIMK
npoknagku kabenst gaHHoro Tpybonposoaa.

prTM3Hy OTKOCOB MNMOoABOAHbIX TpaHLLIeVI cnepnyet
Ha3HayaTb B 3aBMCMMOCTM OT CBONCTB FPyHTa.

10.1.14. Mpochunb Tpaccel TpybonpoBoga cnepyet
npuMHMMaTb C Yy4YeToM [OMNycTMMOro paguyca u3rmba
TpybonpoBoaa, penbeda pycna peks W pacyeTHOn
aedopmaunm (npepenbHoro npocpuns pasMbiBa),
reoriormyeckoro CTpoeHust aHa un beperoB, Heobxoanmom
Harpysku 1 cnocoboB yknagku nogsogHoro Tpybonposoaa.

10.1.15. KpvBble NCKYCCTBEHHOIO FHYTbs1 B PYCITOBOM
yactu noaBOAHbIX nepexoaos gonyckaeTtcs
npegycMaTpuBaTb B 0Cc0B0 CIOXHbIX Tonorpacuyecknx u
reonormyeckmx ycnoeusx. NMprMmMmeHeHne cBapHbIX OTBOAOB B
pYCroBoOW YacTu He JonycKaeTcs.

MpumeyaHue. KpuvBble WCKYCCTBEHHOrO THYTbS Ha
nepexogax [AOIKHbI — pacnonaratbCid 3a npegenamu



NPOrHo3MpyemMoro pasmbiBa 3TUX y4aCTKOB UMM HaxoO4UTbCA
nog, 3aLmnTon cneyunanbHOro KpenneHuna 6eperoa.

10.1.16. 3anopHas apmaTypa, ycTaHaBnMBaemasi Ha
NoABOAHbLIX nepexojax TpybonpoBogoB cormacHo 9.2,
OOJDKHa pasmMellatbes Ha oboux Beperax Ha OTMETKax He
Huwxe otmeTok BB 10% o6ecnevyeHHOCTN U HE MEHeEe Yem
Ha 0,2 M BbllLe OTMETKN HauMBbLICLLETO YPOBHS nNefoxoaa.

10.1.17. TlpoekTom [OMKHbLI NpedycmaTpuBaTbCs
pelleHns no ykpenneHuto Geperos B MecTax MpOKNagku
noABOAHOrO NnepexoAa 1 no NpefoTBpaLLeHNo CToKa BOAbI
BOoNnb TpybonpoBoga (YCTPOMCTBO HAropHbIX — KaHas,
FIVHAHBIX NepeMblYek, CTpyeHanpasnsaowmux gamé v 1.4.).

10.1.18. Tlpu wwupuHe BOJHOM nperpagbl npwu
MEXEHHOM ropu3oHTe 75 M 1 Gonee B MecTax nepeceveHuns
ee TpyboNpoBOAOM MpK NOA3EMHbLIX CMocobax NpOoKnagku
(tpaHwenHeln 1 HB) pomkHa npepycmaTpuBaThbes
pesepBHas  HUTKa. [nNsi  MHOTOHWUTOYHBIX  CUCTEM
HeobxoanMocCTb cTpouTenbCcTBa OOMNOMHUTENBHOW
pe3epBHOM HWUTKUW HE3aBMCMMO OT LUMPWHbI  BOOHOW
nperpajbl yCTaHaBNMBAETCH NPOEKTOM.

Mpumevanuns

1. MNpwn wnpunHe 3anuBaemon novimbl Beiwe 500 m no
ypoBHio BB 10% obecne4yeHHOCT 1M MPOAOIMKUTENBHOCTM
3aTonneHns NaBogKOBbIMU BOAaMM CBbllLe ABafLATU AHEW,
a Takke MpuM  MepecevyeHMM  TOpPHbIX  peKk U
cooTBeTCTBYOLWEM OB6OCHOBaHUM B MpoekTe (Hanpumep,
TPYAHOAOCTYNHOCTb As NPOBEAEHUS PEMOHTA) Pe3epBHYIo
HUTKY [OnycKaeTcs npegycmatpuBaTtb MpU nepeceyveHuun
BOZHbIX Nperpag LWMpUHOW A0 75 M.

2. [OvameTp pe3epBHON HWUTKM oOnpegenseTca
NPOEKTOM.



3. [Honyckaetca npegycmaTpvBaTb  NPOKMagKy
nepexoda yepes BOAHYHO NMperpagy LWUpMHON cBbiwe 75 M B
OHY HUTKY Npu yCroBMN 060CHOBaHNS B NMPOEKTE.

4. Tlpn HeoGXoOAMMOCTU TPAHCMOPTUPOBAHUS MO
TpybonpoBogy Bsi3kMX HedpTM ¥ HedTenpoaykTos,
BPEMEHHOEe  MpekpalleHne  MoAayM  KOTOpbIX  He
gonyckaetcs,  cnegyetr  nNpegycMOTpeTb  MPOKMagky
HedTENPOBOAOB Yepe3 BOAHbIE nperpaabl LUMPUHON MeHee
75 M C pe3epBHON HUTKOW.

10.1.19. Mpwu NPOEKTUPOBaHUK noABOAHbIX
nepexofoB, NpoknaabiBaeMbix Ha rnybuHe cebiwe 20 M 13
Tpy®6 agmametpom 1000 mMm un  ©Oomee, [JoJKHa
npou3BOAMTBECH MNPOBEpKa YCTOWYMBOCTM  MOMNEPEeYHOro
ceyeHust Tpybbl Ha AelCTBME MTMAPOCTAaTUYECKOrO AaBrEHNs!
BOAbI C y4eToM n3rnba Tpybonposoaa.

10.1.20. TllogBogHble nepexoabl 4Yepes3 pekn u
KaHanbl wWupuHoh 50 ™M M MeHee gonyckaetca
NpoeKkTMpoBaTb C Y4eTOM W3rMOHOM XecTKocTn Tpyo,
obecneymBas 3akpenneHus nepexofa NpoTuB BCMMbITUA Ha
GeperoBbix  HepasMblBaeMblX  y4acTKax  yCTaHOBKOW
cpeacTB 6annacTUpPoBKX 1 3aKpenneHus.

10.1.21. Ha o6oux 6Geperax CyaoxogHbIX W
NecocnnaBHbIX PeK W KaHarnoB npu nepeceyeHun Unx
Tpybonposogamu OOIKHBI npegycMmaTpuBaTtbCcs
CWrHanbHble 3HaKkW COrnacHo [paBunam, YTBEPXKOAEHHbIM
MuHTOn3Hepro Poccun n lMocroptexHagsopom Poccuu (B
HacTosiee Bpemst PoctexHagsop) [15], v npaBunaw,
yTBepxaeHHbIM MuHTpaHcom Poccun [16].

10.1.22. T[lpn nepecevyeHun BOAHbIX nperpag
LUMPVHOW  3epkarma Boabl B MexeHb pfo 1000 wm,
nepeceyeHMn BOAOMPOMYCKHbIX W  BOAOHAKOMUTENbHbLIX
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KaHanoB, a Takke B 30Hax pacnpocTpaHeHns MMl
npegnoyTuTensHbIM ABnseTca cnocob MHB npu ycnosum
OTCYTCTBUSI Ha AHe nperpagbl CregytoLwmx reoriormyeckmx

CTPYKTYp:

- TpaBWMHO-TaNieYHbIX TPYHTOB (rpaBusi U ranbku
30%);

- TPYHTOB C BKITIOYEHWEM BanyHOB U BynbbKHUKA;

- MaTepMKOBOWM NPOYHON ckarbl (30NOMUTLI, 6asarnsbT,
anabas, rpaHuT n T.4.);

- KapcToobpasytowmx nopog (6e3 npeaycMoTPeHHbIX
NPOEKTOM MeponpuATUn no UCKITIOYEHNIO unm
ctabunusauun  kapctoobpasoBaHus B 30He  MNOPOA,
npuMbIKaloLMX kK nponoxeHHomy MTHB Tpybonposoay).

10.1.23. TpoekTHble OTMETKM Bepxa TpybonpoBoaa
Ha nepexope ¢ ucnonb3osaHnem MHB gomkHbI BbITh Bonee
YeM Ha 2 M HWKe NPOrHO3HOro npefenbHoro npodwuns
Aedopmaumm pycna n 6eperos.

10.1.24. Tpu coopyxeHun nepexopoB "Tpyba B
Tpybe" coopyxeHue pe3epBHOW HATKN He TpebyeTcs.

10.2. MNMepexoabl Yepes 6onoTa

10.2.1. Tunbl 60NOT NPUHMMAIOTCA B 3aBUCUMOCTU OT
xapakrtepa nepeasmXeHusl Mo HAM CTPOUTENBHOWN TEXHUKN:

| TMn - GonoTta, UEnuKoM 3anoSyiHEHHble TopdoMm,
gonyckawowme paboTy M HeodHOKpaTHoe nepenBukeHue
GONOTHOM TEXHUKM C yaenbHblM gaenexdvem 0,02 - 0,03
MMa wnn paboTy O6bLIMHOM TEXHWKM C MOMOLLbIO LLMTOB,
cnaHemn unu Jopor, o6ecneynBaroLLMX CHKEHNE yOENbHOro
JaBneHus Ha noBepxHocTb 3anexu go 0,02 Mla;



Il TN - GomnoTa, UenuKoM 3anofiHEHHble TopdoMm,
gonyckawowme paboty M nepegBwKeHME CTPOUTENBHON
TEXHWKM TOMbKO MO LWTaM, CMaHsM WM Joporam,
obecneymBaloLLIMM CHWXEHWe YAEeNnbHOro [aBrieHust Ha
nosepxHocTb 3anexu go 0,01 MMa;

Il Tun - 6onoTta, 3anofiHEHHble pacTeKarLMMCS
TopdoM M BOOOW C nnaBalolen TOPMSAHON KOPKOW,
ponyckawowme paboTy TONbKO crneuuanbHON TEXHWUKU Ha
NMOHTOHAaX NN OObIYHOM TEXHUKM C NNaBy4YnX CPeacTB.

MpumeyaHne. BonoTo - M3OLITOYHO YBNAXKHEHHbIN
y4aCTOK 3eMnn, Ha KOTOPOM MNPOWMCXOAWUT HaKonneHne
HepasnoXuBLLErocs OpraHn4yeckoro BeLLeCTBa,
npeBpaLlatoLlerocs B gansHenwem B Topd. B 6onee yskom
noHMMaHun 60MoTO OTOXAECTBNSAOT C TopdsHUKOM -
M30ObITOYHO YBMNAXHEHHbIM YYaCTKOM 3eMMu, MOKPbITbIM
cnoem Topda rnybuHon He meHee 30 CM (B HEOCYLLUEHHOM
Buae). WM3bbITO4HO yBMaXHEHHble y4yacTkM 3emnu, He
mMerLme Topda unu nokpbiTble cnoeMm Topda meHee 30
CM, Ha3blBaloTCst 3a060MOYEHHBIMY 3EMNSMU.

10.2.2. Ha 6onotax M 3abonoyeHHbIX Yy4yacTkax
OOMKHa  npegycmatpuBaTbCs  MOA3EMHAast  Npoknagka
Tpy6onpoBOAOB HEMOCPEACTBEHHO B TOPSHOM Croe Unm
Ha MMHeparibHOM OCHOBaHWUW.

Kak NCKIIOYeHne npu COOTBETCTBYHOLLEM
obocHOBaHUM ponyckaeTca yknagka TpybonpoBodoB Ha
noBepxHocTn Gomota B Tefne HacbinuM  (HasemHas
npoknagka) unu Ha onopax (HagsemHas npoknagka). MNpu
3TOM [OImKHa ObITb 0becneveHa NPOYHOCTL Tpybonposoaa,
obLwas yCcTOMYMBOCTb €ro B NPOJOSbHOM HanpasreHun 1
nNpoTMB BCMMbITUS, a TaKke 3awuta OT TennoBoro
BO3OEVCTBMA B Cryyae paspbiBa OOHOW W3 HUTOK (Mpwu
napannenbHoW Npoknagke Tpybonposoaos).



10.2.3. Tpu cooTtBeTcTBYylOLEM OOOCHOBaHMU NpU
noas3emMHoOn npoknagke TpybonpoBogoB yepes Gonota Il n
Il tvnoB anuvHom ceBbiwle 500 M gonyckaetcs
npegycMaTpuBaTh NPOKNaaKy pe3epBHON HUTKK.

10.2.4. Tlpoknagky TpybonpoBodoB Ha 6GonoTax
crnefyeT npegycMatpvBaTb, Kak npaBuiio, NPsIMONMHEHOMN
C MUHUMArbHbLIM YACITOM NMOBOPOTOB.

B mectax nmoBopoTa AOMKHbI NMPUMEHATLCA OTBOAbI
paguycom, gonyckatowmm nponyck BTY, a Takke ynpyrun
n3mb  TpybonposopoB. Ecnm  Heobxogumo, cnegyeT
yCTaHaBnvBaTb KOMMEHcaTopbl B Hayane W  KoHuUe
nepexoga dyepe3 6OonoTto. HapgsemHyt npoknagky Ha
bonotax cnegyeT npegycmaTtpuBaTb B COOTBETCTBUM C
TpeboBaHUSAMU, U3NOXEHHbIMK B 9.5.

10.2.5. YyacTkn TpybonpoBogoB, MpokrnagbiBaeMble
B NOABOAHOM TpaHwee 4epe3 Gonota unu 3anuBaemble
noviMbl, a Takke B OOBOOHEHHbLIX panoHax AOJMKHbI OblTb
paccunTaHbl  MNPOTUB  BCMMbITUS  (HA  YCTOMYMBOCTb
nonoxeHus). Ana obecneyeHnst yCTOMYNBOCTM MONIOXKEHMUS
cnegyet npegycmatpuBaTb cpenctsa 6annacTMpoBKM U
3aKpenneHus.

10.2.6. MNpw 3akpenneHun TpybonpoBoga aHKepHbIMK
yCTPOWCTBaMM fonacTb aHkepa [OShKHa HaxoauTbecs B
rpyHTax, obecneumBalolUMX HageXHoe  3aKpenseHve
aHkepa.

10.3. MopseMHble nepexofbl TPy6ONpPoOBOAOB Yepes
aBTOMOOWIbHbIE U XXene3Hble 4OPorn

10.3.1. Nepexoabl TpybONpPOBOAOB Yepes XKenesHble
1N aBTOMOOWIbHbBIE OOPOrK AOMKHbI NpedycMaTpuBaThCs B
MecTax NPOXOXAEHWUs AOPOr Mo Hacbinsam nNMbo B MecTax C



HyneBbiIMM OTMETKaMM N B UCKIMIOYUTESIbHbIX Crlydaax npu
COOTBETCTBYHOLLEM 0b60ocHOBaHUK B BbleMKax aopor.

Mpoknagka TpyGonpoBofa 4yepe3 Teno Hackinu He
JonyckaeTcsl.

10.3.2. Yron nepeceyeHnss TpybompoBoga C
XenesHbiMM W KaTeropupoBaHHbIMW ~ aBTOMOOWMbHBIMK
goporamu gofmkeH ObiTb, kak npasuno, 90°, HO He MeHee
60°. Mpu cooTBeTCTBYOLEM OBOCHOBaHWUM NepeceyeHne ¢
aBTOMOOMIbHBIMKM ~ JoporamMy  OBLLEero nomnb3oBaHUs U
noAbEe3AHbIMU JOPOraMu K MPOMBbILLNIEHHBIM MPeanpUsaTUaM
kateropui IV, V, a Takke C  BHYTPEHHUMMU
aBTOMOOMIBHBIMY JOPOramy NMPOMBILLIIEHHbIX NPeAnPUATUIA
n opraHusaumn kateropun lll-B, 1V-B, Ill-k, IV-k gonyckaetcs
CHWKEHNEe MUHMMAarbHOro 3HaveHus yrna oo 35°.

10.3.3. Yuactkm TpybonpoBoooB Ha nepexodax
Yepe3 KernesHble [Joporn obwen ceTu, noabesgHble
XenesHble OOPOTM  MPOMBIWMEHHBIX NPeanpuaTUA  ©
aBTOMOOWNbHbIE  JOPOrM  [OMKHbI  MPOKMNagblBaTbCst
cnepylowmmMmn cnocobamu:

- OTKPbITbIM (TPaHLIENHbIM);

- METOAOM NPOoAaBNUBaHUS;

- METOOOM rOpU3OHTanNbHOro 6ypeHus;

- MMKPOTOHHENNpoBaHNEM;

- MEeTOAOM ropU3oHTarbHO-HanpaseHHoro 6ypexHns
(THB).

MepBble TPU U3 yKasaHHbIX CMNOCOGOB NepexoAoB
Tpy6onpoBOAoOB 4Yepes iKefesdHble U aBTOMOGMIIbHbIE
[JOPOrN [OMKHBI BbIMOMHATLCA C YCTPOWCTBOM 3aLLMTHBIX



hyTNAPOB (KOXYXOB) U3 CTanbHbIX TPYO.

10.3.3.1. lpu oOTKpbITOM (TpPaHwenHom) cnocobe
3aWMTHLIM  PYTNAp  yknagblBaeTca B TpaHwew ¢
BPEMEHHbIM MEepPeKpbITUEM [OBWXEHUS C YCTPOWCTBOM
obbesga. Paboyas TpybHas nneTb npoTackMBaeTcsl vepes
dyTnap unu yknagka dytnspa MOXeT NpovM3BOAUTLCHA
COBMECTHO C TPYOHOW NneTbio.

10.3.3.2. Mpn MeTtoae npoaasnuBaHus
paspabaTbiBatoTcAd pabounii U NPUEMHbIN KOTMOBaHbI Ha
paccTosHMM He MeHee 5 M OT MOAOLWBLI Hackinu X/A w
aBTOOOpPOr, MCNomMb3yeTcs rMAPOAOMKpaTHas ycTaHoBKa
ANa NpoAaBnMBaHMSA KOXyxa WM BOAOOTNMBHAsA yCTaHOBKA
AN NOHWXKEHUSI TPYHTOBbLIX BOA Ha rnybuHy He meHee 0,5 m
OT HM3a 3aLUTHOrO KOXyXa.

10.3.3.3. lMpu meTome ropmsoHTanbHOro OypeHus
paspabatbiBatoTca pabounii U NPUEMHBIN KOTMOBaHbI Ha
paccTosiHuM He MeHee 5 M OT MOAOLIBLI Hackinu X/A ©
aBTOAOPOr, MWCMONb3yeTCsl YCTaHOBKA FOPU30OHTaNIbHOIO
OypeHMs W BOOOOTNMBHAA YCTAHOBKA AN MOHMKEHUS
TPYHTOBbIX BOA Ha rnyb6uHy He MeHee 0,5 M OT Hu3a
3aLUMTHONO KOXYXa, yCTaHaBNMBAETCs 3aLUMUTHBIN KOXYX.

10.3.3.4. Mepexop, cnocobom
MUKPOTOHHENMPOBAHUS BbIMOSHSAETCA C MCMOSIb30BaHMEM
cneumanu3npoBaHHbIX MPOXO4YECKNX KOMMIEKCOB.

10.3.3.5. Cnoco6 HB cocTtouT B npoTackMBaHuu
TpybonpoBsoaa B npeasapuTensHo npobypeHHble
CKBaXWHbI.

10.3.4. YyacTtkn TpybonpoBodoB, NpoKnagbiBaeMbix
Ha nepexodax 4epe3 MNoAbe3dHble XenesHble [oporun
NPOMBILUMEHHBIX MPEAnPUATUA 1 aBTOMOOUIbHbIE [OPOrU
BCEX KaTeropMm C YCOBEPLUEHCTBOBaHHbLIM MOKPbITUEM



KanuTanbHoro n obrneryeHHoro TUNOB, MoryT
npoknaabIBaTbCs B 3alUTHOM chyTnsipe u3 crasnbHbiX Tpy6
C YCTPOMCTBOM TEMNOU3ONSALMU Mexay TpyGonpoBoaoM u
hyTNAPOM Ha y4yacTkax TPaHCMOPTMPOBAHWS NpoaykTa ¢

NONOXWUTENBHON Temneparypon B panoHax
pacnpoctpaHeHns MMI. HeobxogumocTb ycTponcTBa
TEennomsonsaumm OOIKHaA ObITb obycnosneHa

TennoTexHN4YeCKknm pac4yeTom.

Mpumeyanne. Ha ydvactkax, ykasaHHbix B 10.3.4,
ponyckaeTcs npoknagka 6e3  ycTponcTBa  3alMTHOrO
dyTnsapa Ha ydacTkax TpaHCMOpPTUPOBAHWS MpoaykTa C
oTpuLaTensHon TemnepaTtypown " B parnoHax
pacnpocTtpaHeHus MMl n3-3a BO3MOXHOCTM MonagaHus
BOAbI B MEXTPYOHOE NPOCTPaHCTBO U 3amep3aHuns ee.

10.3.5. KaTteropun y4yacTKoB nepexoaos
TpybonpoBoJoB uyepe3 KenesHble WM aBTOMOOMIIbHbIE
goporu cnegyeTt NpuUHMMaTtb B COOTBETCTBUM C Tabnuvuamu
4nb5.

10.3.6. Ons yyacTkoB nepexodoB TpybonpoBoaos,
BbIMOMHAEMbIX C YCTPOWNCTBOM 3alUuTHbIX yTnsapos u3
cTtanbHbiX  Tpy® wvnM  npoknagbiBaeMblX — METOAOM
MWKPOTOHHENWPOBAHWS, BHYTPEHHWUI AuameTp dyTnsapa
WM TOHHENs [JOIKeH onpedensaTeCd U3 YCnoBwWs
npoussBoAacTBa paboT u KOHCTPYKUMU NEePexofoB M OOMKeH
ObiTb Oonblue HapyxHOro AuameTtpa TpybonpoBoga He
MeHee YyeM Ha 200 MMm.

TpeboBaHus k MaTepuany cranbHbIX Tpy6 dyTnapos
AOIMKHbI COOTBETCTBOBAaThL CBOAY NpaBuil, YTBEPXAEHHOMY
MwuHpernoHom Poccun [17], Kak K CTanbHbIM KOHCTPYKLMSAM
obLero HasHayeHus1.

TonwmHy CTeHKM cTanbHon Tpyobl hyTnsipa cnegyet
npuHuMaTb He meHee 1/70 DN, Ho He meHee 10 MMm.
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KoHubl  cyTnsipa  OOSkHblI  BbIBOAWUTBCS  Ha
paccTosiHue:

- Mpy npoknagke TpybonpoBogja 4epes3 xenesHble
[0poru OT ocew KpanhHux nyten - 50 M, HO He meHee 5 M oT
noAoLBbl OTKOCA HachbiNK U 3 M OT BPOBKM OTKOCA BbIEMKM;
OT KpanHero BOZOOTBOAHOIO COOPYXEHUSI 3eMISHOro
nonoTHa (KiBeTa, HaropHOM KaHaBhbl, pe3epBsa) - 3 M;

- npv npoknagke Tpybonposoaa yepes
aBTOMOOWIbHbIE AOPOrK - OT OPOBKM 3EMIISHOIO MOJSIOTHA -
25 M, HO He MeHee 2 M OT NOAOLLBbLI HACbIMMW.

KoHubl ¢yTnspoB, ycTaHaBnuBaemble Ha y4vacTkax
nepexoaos HedTENPOBOAOB, HedTerasonpoBoos,
KOHOEHCaTONpPOBOAOB " TpybonpoBoaos cucTem
3aBOAHEHUA Yepes3 aBTomobunbHble goporu I, 1V, V, lli-B,
IV-B, lll-k, IV-k KaTeropumn, OOMKHbI BbIBOAUTLCS HA 5 M OT
GPOBKM 3EMIISIHOTO NOSOTHA.

10.3.7. lMpoknagka kabens CBA3M Ha y4yacTkax ero
nepexoga TpybonpoBsoaa Yyepe3s XenesHole "
aBTOMOOMIbHbIE  JOPOrM  OOMKHA  MPOWM3BOAMTBCA B
oTAencHonm Tpybe. Bo3amoxHa pasgenbHas npoknagka
kabens c©BA3KM C TpyboONpoBOAOM WM COBMECTHO C
Tpybonpoeogom. B nocnegHem cny4vae kabenb CBSA3W Unn
Kpenutcsa K yTnspy TpybonpoBoga C HapyXHOW CTOPOHBI,
UM NomeLLaeTcs B 3aWwmUTHOM dyTrspe.

KoHcynbTtaHTlntoc: npumeydaHue.

B cootBetctBUM ¢ nuceMom OOO "lasnpom
BHUWUIA3" ot 01.06.2017 N 1-10/3851 B n. 10.3.8
OaHHOTO JAOKyMEeHTa AonylleHa ornevartka: BMeCcTO
cnosa "Tpybonposogos" cnegyer  udutatb
"rasonposogos".



10.3.8. Ha nopsemHbix nepexogax TpybonpoBoaos
yepe3 KenesHble M aBTOMOOWIbHbIE OOPOrN  KOHLbI
3alWNTHBIX YTNAPOB OOIMKHbI UMETb  YNMOTHEHUs U3
ON3NEeKTpU4eckoro Matepuana.

Ha ogHom 13 KoHUOB chyTnspa unv ToHHens cnegyet
npegycMaTpuBaTtb BbITSDKHYIO CBeYy Ha PacCTOsiHUM Mo
rOpU3oHTanu, He MeHee:

- ONs KenesHbIX AoPOor - OT NoAOLWBbLI 0TKOCa HacbInu
mnm  OpoBKM  OTKOCA BbIEMKW, a MNpyM  HanMumm
BOAOOTBOAHbLIX COOPYXXEHWUI - OT KpanlHero BO4OOTBOOHOrO
coopyxeHus - 50 m;

- Ons  aBTOMOOWMBHBIX [OPOr - OT MNOAOLUBHI
3eMJISTHOro MosioTHa - 25 M;

- BbICOTa BbITSPKHON CBEYM OT YPOBHSI 3€MNN JOMMKHA
OblTb HE MeHee 5 M.

10.3.9. 3arnybnexuve y4acTkoB nepexoaos
Tpybonposoaos

10.3.9.1. [Ona nepexodoB, BbINOMHAEMbIX C
yCTPONCTBOM 3aLWNTHBIX KOXyXOB "
MWKPOTOHHENMPOBaHNEM:

- ONA nepexoaos noj »Xene3HbiMn goporamu obuiero
nonb3oBaHMA - B COOTBETCTBUM CO CTPOUTENbHbIMU

HOpMamu 1 __npaBunamu, YTBEepXAeHHbIMU MuHcTpoem
Poccun [18];

- Ana nepexogoB 4Yepeld Xeqne3Hble - aoporu
NPOMBILUNEHHBIX NMPEeanpuUATUA paccTosiHWE NO BepTuKanu
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OT Bepxa 3almnTHON TpyObl (TOHHENs) 4O NOJOLWBbLI penbca
nNpuUHUMaeTca He MeHee 3 M, NpM 3TOM BepX 3alUTHON
Tpybbl OOMKeH pacnonaratbCs He MeHee 4yem Ha 1,5 m
HWXe [dHa BOAOOTBOOHOIO COOPYXEHWUS WNN MNOAOLLBHI
HacbInwm;

- ONns nepexodoB Mof aBTOMOOMIbHbIMK foporamu
BCEX KaTeropuh - He MeHee 1,4 M OT Bepxa MNOKPbITUSA
[0porn o BepxHen obpasyollen 3aWwnTHoro yTnsapa, a B
BbleMKaxX M Ha HyneBbIX OTMETKax, KpOMe TOro, He MeHee
0,5 M OoT gHa KloBeTa, BOAOOTBOAHOM KaHaBbl UMW ApeHaxa.

10.3.9.2. 3arnybneHne npu npoknagke cnocobom
MHB pomkHo onpenenaTbcs B 3aBMCUMOCTM OT FPYHTOBbIX
YCIOBWIA, HO MPWU 3TOM COCTaBMATb ANS JKenesHblX Aopor
obLwen cetn 1 aBTOMOOUIBHBLIX JOPOr BCEX KaTeropui He
MeHee 3 M OT NoAOLUBbI penbca UM OT Bepxa MOKPbITUS
aBToMOOMNbHOW  JoporM OO0  BepxHen  obpasylollen
TpybonpoBoga u He meHee 1,5 M OT gHa BOOOOTBOAHbLIX
COOPYXEHUN.

10.3.10. Ans yyacTkoB nepexopoB Tpybonposoaos
yepes XenesHble A0POrM MPOMBILEHHbIX NPEeAnpPUATUA 1
aBTOMOOMINbHbIE  JOpPOrM  C  YCOBEPLUEHCTBOBAHHbLIM
NOKpbITUEM  KanmuTanbHOrO W Obner4eHHoro  TUMoB,
BbINONHsAeMbIX 6e3 ycTpolcTBa 3aluTHbIX  YTNSPOB,
crnegyeTt Ha pacCcTosiHUM He MeHee 15 M B 06e CTOPOHbI OT
NoAoLLBbl HAackiNu MW GPOBKM 3eMISHOTO MONOTHA JOPOrk
npegycMoTpeTb  3awmTy TpybonpoBoga oOT  nageHus
TPaHCNOPTHBIX CPEACTB OOHWMM 13 ABYX CNOCOBOB:

- yBenu4yeHus 3arnybneHuss TpybonpoBoga (He
mMeHee 1,7 m oo Bepxa TpybonpoBoaa);

- yKnagkon  >kenesobeTOHHbIX  MMAUT  Hapj
Tpybonposoaom.



Kpome Toro, cnepyet ynoxuTb Xenes3obeToHHble
NAUTbl MO BEPXY aBTOMOOUNBHON Joporn Ha anuHe rno 10 m
B KaXkayl CTOPOHY OT ocu Tpybonposoaa.

MpumeyaHue. B nonepeyHOM HampaBreHun LUMPUHY
nomnocel, 3awmuiaemMon  xene3obeToHHbIMK  NnUTamum,
cnegyet npuHATbL He MeHee 3 DN. Ha atux yuvactkax
OeTOHHble NNUTbI criegyeT YnoXxuTtb Ha rmybuHe 0,5 m un
3acbinatb rPYHTOM A0 YPOBHS BepXa TpaHLUen.

10.3.11. PaccTtosHve wMexay napannenbHbiMu
TpybonpoBogamMuM Ha yyacTkax WX MepexodoB nof
XenesHbiMM 1 aBTOMOOMNbHBIMKM ~ Jgoporamu  criegyet
HasHayaTb MCXOAA W3 TPYHTOBbLIX YCMOBUA W YCIOBWIA
nponssoacTea paboT, HO BO BCEX Cry4asix 3TO pPacCTosiHWeE
JOMKHO OblTb HE MeHee PacCTOSHWIA, MPUHATBIX MpK
NoA3eMHON Npoknagke TpybonpoBoaoB.

10.3.12. MepeceyeHune TpybonpoBoaoB c
PENbCOBBLIMU NMYTAMU 3NEKTPUPMLIMPOBAHHOIO TpaHCcMnopTa
nog CTpernkamMm W KpecToBUMHaMW, a Takke B MecTax
NpUCOEAMHEHNS K pernbcaM oOTcacbiBalolmx kabenen He
aonyckaeTcs.

10.3.13. MuHnmanbHoe paccTogHMe No ropu3oHTanun
B CBeTy OT noAasemMHoro TpybompoBoda B MecTax ero
nepexofa 4epes XernesHble oporn obLiert ceTu OOIMKHO
NPUHUMATBCA, M:

- 00 CTPEenoK 1 KPeCTOBUH Xene3HOO0POXHOro nyTu
N MeCT MpUCOeAuHEeHWs oTcacbiBaloWwnx kabenen kK
penbcam anekTpunumMpoBaHHbIX XernesHbix gopor - 20;

- Ao Tpyb, TOHHenem W [ApYyrux WCKYCCTBEHHbIX
COOpYXeHW Ha kemesHbix pgoporax - 30 (ans
rasonposogos - 100).



10.3.14. TlMonoxeHve TpybonpoBoga B dyTnsipe
OOIMKHO ObITb 3adhMKCMpOBaAHO MO BCeW AnvHEe nepexoaa
OMNOPHO-LIEHTPUPYOLLMMMN yCTponcTBaMm c
OV3NeKTpU4ecKUmM NoKpbITUEM, obecneymBatoLLMMU
COXPaHHOCTb U3OMSLMOHHOIO NOKPLITUA TPYO.

10.3.15. MNpwn npoknaake B yTnsipe Tpybonposoaa ¢
NONOXUTENbHOW Temneparypow TpaHCnopTUpyemoro
npogykta B panioHe pacnpocTpaHeHuss MMIT Heobxogumo
npegycMmaTpuvBaTh MeponpuaThs, UCKMovaLme
pacTtenneHue rpyHTa (Tennownsonauus dyTtnapa,
YCTPOWCTBO ABYX BbITSKHBIX CBEYel, TepmocTabunmaaTopsl
n ap.).

10.3.16. Mpoknagky MeToA0M
MWKPOTOHHENVPOBaHWA credyeT NPUMeHATb Ha nepexodax,
Ha  KOTOpble  PacrnpoCTPaHSATCA  OrpaHMyeHus Mo
npumeHeHuto cnocoba Mb.

10.3.17. Tpn nNpoOEKTUpOBaHMM W CTPOUTENbLCTBE
nepexoaos Tpybonposoaos METOA0OM
MWKPOTOHHENWPOBaHWA  cnegyeT  msberatb  y4acTKoOB
nepeceyYeHnn akTMBHbIX TEKTOHUYECKNX Pa3fnoMOB.

10.3.18. Ha nepexomax u4epe3 aBTOMOOWUNbHblE U
XenesHble [oporn TpyOboMnpoBOAOB, TPaHCMOPTUPYHOLLMX
ceposogopoacoaepxalume XNAKoCTH, cnegyet
npegycMaTpuBaTb FEpPMETUYHYIO  3aKpPbITY0  OpPEHaXHYH
CUCTEMY AN MOSIHOrO CrMBa 3TUX XUAKOCTEN.

10.3.19. Ha NPOMbICIOBbIX aBTogoporax,
obecneymBaroLLMX MPOM3BOACTBEHHbIE  CBSI3W  Mexay
MECTOPOXAEHUAMKW, a Takke Ha [oporax BHYTpU
MECTOPOXAEHUS, MNPU  HEBO3MOXHOCTU  MOA3EMHOro
cnocoba npoknagku TpybonpoBOAOB M3-32 CITOXHOCTU
obecneyeHnss HeobXxoAMMOro TemnepaTypHOro pexuma



cucTembl  "TpyboOMNpoBOA-TPYHT" BO3MOXHO MNPUMEHEHNe
BapvaHTa rnepecevyeHuss B BMAE MOCTOBOro Mepexoda
aBTOOOpPOr Yepes acTakagbl TPyOONPOBOAOB C yY4ETOM WX
NpoKnagky B 3almTHOM dyTnspe. MNpu aTtom 3a3op mexay
HW30M NPONETHOIO CTPOEHUSI U BEPXHEW TOYKOW acTakadbl
JormkeH ObiTb He meHee 0,50 M, pacctogHuMe [O ornop
MOCTOBOrO Mepexofja oOT Onop acTakagbl  [OOMMKHO
cocTaBnATb He MeHee 3,00 m.

11. Harpysku n Bosgencrens

11.1. PacyeTHble Harpy3ku, BO3OEWCTBUA U WKX
coyeTaHns [OOIMKHbl MPUHMMAaTbCA B COOTBETCTBUMM C

TpeboBaHnAMU cBoaa npasur, YyTBEPXXOAEHHOro
MwuHpernoHom Poccun [19].

Mpn pacuyete TpybonpoBOAOB crnegyeT yunuTbiBaTb
Harpy3km U1  BO3OEWCTBMS, BO3HMKawLWMe npu  uUx
COOPYXeHWUW, ncnbitaHun n akcnnyatauun. KoadduumneHnTsl
HageXHOCTU MO Harpyske criegyeT npuHUMaTb COrfacHo
OaHHbIM Tabnuubl 11.

11.2. Tlpn pacyeTe 3MEMEHTOB MNPOMbICIIOBOIrO
TpybonpoBoga Ha MpPoOYHOCTL paboyvee aaerneHue p, Mla,
NPUMEHSIETCS B COYETaHUM C KOIDULIMEHTOM HaAEXKHOCTU

no BHyTpeHHeMmy AaerneHnio !z B BuAe NpousBedeHns

" P, «xoTopoe npeacTaenseT coboii  pacyeTHoe

paBneHue.

3HauyeHue koacpduuymneHTa HaaEeXHoCTU no
BHYTPEHHEMY [aBMIEHVIO AOMYCKAETCs MPUHUMATb MeHee
3HaYEeHUs, yKasaHHOro B Tabnuue 11, npu
COOTBETCTBYIOLLEM OOOCHOBaHUM B  3aBUCUMOCTU  OT
CUCTEMbI PErYNIMPOBAHNSA BHYTPEHHErO AABMNEHUS.
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I'Ipmmeanme. B kauyectse pac4yeTHOro AasleHuna B
NPOMBbICINOBbIX pr60npoao,qax cnepgyet NpUHUMaThb:

- ans TpyGonpoBoaos., 3aLUMULLEHHbIX
npegoXpaHnUTenbHbIM KrarnaHoMm, - OaBleHue HaCTPOWKu
Knanawa;

- ona  TpybonpoBOAOB, He  3alLMLLEHHbIX
npeaoxpaHnUTenbHbLIM KnanaHom, - MakcuMmarsnbHo
BO3MOXXHO€E [laBfieHMe UCTOMHUKA JaBneHust (koMnpeccopa,
Hacoca, CTaTWYyeckoe [aBreHWe Ha YCTbe CKBaKWHbI W

T.4.).

11.3. HopmatusHbie BeCcoBble Harpysku
onpegensitoTca ¢ y4etom Beca Tpyb, TpaHCmopTupyemoro
npoaykTa, NPOTUBOKOPPO3NOHHOIO, TEMMON30MALMOHHOIO 1
YTSOKENSAOLWEro NOKPbLITUI, a Takke Beca rpyHTa 3achinku.

[MoroHHbIEe BeCOBbIE HAarpy3kn onpeaensioT Ans:

- cobcTtBeHHoro Beca Tpy6bl, qwgt, MH/M, no
copmyne

qugt = 7,85:103A-g; (11.1)

- Beca W30MALMOHHOrO (MPOTUBOKOPPO3NOHHOTIO)
noKpbITUA, gins, MH/M, no dopmyne

G =5 10°- (D}, D7) -7, 2. (112)

Dins = D + 2-tins; (11.3)

- Beca TennousonsiyuoHHoro cnos, gtp., MH/m, no
dopmyne



I 1
@i, =7 107 (D0, ~Di) 71y -2 (119)

Dt.p. =D + 2-tins + 2-tt.p.; (11.5)

- Beca nepekadnBaemoro rasa, ggas, MH/m,

no
dopmyne

T-g-P 2
=_—%7"2_pl
7R, z.[ (19

Di=D - 2-tnom, (11.7)

AN NPUPOOHOro ra3a [JOMnyckaeTcsl BblYMCHATb
NMOrOHHbIV BEC MO NPUONKEHHOM hopmyrne

g =10"-p-D7: (11.8)

- Beca 3anonHsiiouero TpybonpoBog KoHaeHcaTa
(npn BO3MOXHOM ero obpa3oBaHwuu), qcond, MH/M, no
copmyne

-

_ JT- L2
gcam:'zloﬁ':fcm:"g' 4l(119)

- BblTankuMBalwLlen cunbl BOAbl AN MNOSIHOCTbIO

norpykeHHoro B BoAdy TpybonpoBoga npu OTCYTCTBUU
TeyeHus Boabl, qw, MH/M, no chopmyne

q,=10" 7 -g- 4*’* (11.10)



roe A - nnowagb MornepeYHoro ceveHus Tpyobl
(cTranmn), m<;

g - yckopeHune cBob6OAHOro nageHus, m/c?;
D - puameTtp TpybonpoBoaa HapyXHbIN, M;

Dins - pgmameTtp TpybonpoBoga € y4veTom crios
N30MALUMOHHOTO (MPOTUBOKOPPO3NOHHOIO) NOKPLITUSA, M;

Yir - NNOTHOCTb U30MNALMOHHOIO NOKPLITUSA, Kr/M;

tins - TONLWMHA CNOSA U3ONSALNOHHOIO MOKPbLITUA, M;
ttp. - TONWMHA CcNosa TeNSIOM30NALMK, M;

Dtp. - guametp TpybonpoBoga C y4yeTOM CriOeB
N30MNSILMOHHOIO MOKPBITUS U TEMNOM30NALUA, M;

Yt p. - MNOTHOCTb TENOM3OMALMOHHOTO MaTepuana,
Kr/M3;

pa - abconioTHoe fOaBneHve rasa B ras3onposoje,
MMMa;

Rg - rasoBas noctosHHas, Ox/(kr-K);

Z - KO3(PULINEHT CKMMAEMOCTH rasa;

Tg - TemnepaTypa (abcontoTHas) rasa, K;

Di - BHYTpeHHUIN AnameTp Tpybonposoaa, M;

thom - TONLWMHA CTEHKU TPYObl, HOMUHAMNbHas, M;



¥Yeong - MNOTHOCTb KOHAEHCATa, Kr/m>;

Din - HapyxHblii [OuameTp Tpybbl C yyeTom
U30MSILLMOHHOTO MOKPLITUS U (DYTEPOBKU, M;

¥, - MNOTHOCTb BOAbl C Y4YETOM PACTBOPEHHbLIX B
Hew conen, Kkr/m.

Tabnuua 11

Harpysku n BO3gencTBmsa Ha NpoMbICNoBbIe Tpy6onpoBoabl



Cnocob6 npoknagku Koath
oachhmum
XapakTep TpybonpoBoaa arr
Harpysok u Harpyska v Bo3gencTemne noase HaleXHOCT!
BO3ACH MHBbIiA Hagse | M0 Harpyske
CTBUW . N ”
Ha3eMHbI | MHbI Ve
(B HacbInn)
Macca (coGCTBEHHbBIN BEC) + + 1,10 (0,95)
TpybonpoBoaa n obycTponcTs
BospelictBue + + 1,00 (0,90)
npeaBapuUTENbHOIO HaNpPsPKEHWS
MocTosiH | Tpybonpoeoga (ynpyrun nsrmd m
Hble ap.)
Hasnenwue (Bec) rpyHTa + - 1,20 (0,80)
'mapocTaTnyeckoe gaBneHne + - 1,00
BOAbI




BHyTpeHHee faBneHue ang + + 1,10
TpybonpoBoaoB.,
TpaHCNOPTUPYIOLLUX
Bpemen raszoobpasHble NPoaYKTbI
Hble
ﬂnl_':';znb BHyTpeHHee faBneHue ang + + 1,15
TpybonpoBoaoB.,
TPaHCMOPTUPYIOLLNX XNOKNE
NpoAyKTbI
Macca npogykTta nnu Boabl + + 1,00 (0,95)
BpemeH TemMnepaTypHble BO30EeNCTBUS + + 1,00
Hble
anuTens Bosgencransa HepaBHOMEPHbIX + + 1,50
Hble Jedopmauunin rpyHTa, He
CONpOBOXAAKLLNECA UBMEHEHMEM
€ro CTpyKTypbl




KpaTtkoBpe
MEHHbIEe

CHeroBas Harpyska 1,40
BeTpoBas Harpyska 1,20
lononegHasa Harpyska 1,30
Harpyska, Bbl3biBaemas 1,20
MOPO3HBIM PaCTPECKMBAHUEM
rpyHTa
Harpysku un Bo3gencrams, 1,20
BO3HMKatOLLME NpU Npornycke
OYMCTHBIX YCTPONCTB
Harpysku u Bo3gencrams, 1,00
BO3HMKaOLLME NPU UCTNbITAHUK
TpybonpoBoaos
BosgencTteue cenesbix NOTOKOB 1,00

1 OMNON3HeN




Ocobble

BospgencTtaune gecopmaunii
3EMHOWN NOBEPXHOCTUN B panoHax
FOPHbIX BbIpabOTOK U KAPCTOBbIX
panoHax

1,00

BospencTtaune gecopmauunii
rpyHTa, CONpoBOXAatoLLMXCS
N3MEHEHNEM €ro CTPYKTYpbI
(Hanpumep, oedopmauus
NpocafoYHbIX FPYHTOB NpK
3aMadnBaHnUn nUnn Be4HOMepa3rbiX
rPYHTOB NpW OTTanBaHmm)

1,00

Bo3sgencTeus, Bbi3abiBaeMble
pas3BUTMEM CONMMUMIIOKLMOHHBIX U
TEPMOKaAPCTOBbIX MPOLECCOB

1,05

MpumeyaHus

1. 3Hak "+" 03HavaeT, YTO Harpy3kM 1 BO3AEWCTBUS YUMTbIBAKOTCS, 3HaAK "-" -

Y4UTbIBAOTCA.

He




2. 3HayeHns KoaPMULMEHTOB HAAEXKHOCTM MO Harpyske, ykasaHHble B CKOOKaXx,
criegyeT nNpuHMMaTb Mpu pacyete TpybGonpoBoAaoB Ha OOLLYyH YCTOWYMBOCTb U
YCTOMYMBOCTb MOJSIOKEHUS, @ TaKKe B APYIMX Cryvasix, Koraa yMeHbLUeHNe Harpysku
yXYyALUAeT yCcroBumsl paBboTbl KOHCTPYKLUK.

3. MnoTHOCTb BOAbl criedyeT NMpUHMMAaThb C YY4EeTOM 3aCONEHHOCTU W HanuMuus B
Hel B3BeLLEeHHbIX YacTuLl.

4. Korga no ycnoBusIM MCMbITAHUSl, PEeMOHTa WM 3KcniyaTauuuM B
TpybonpoBogax BO3MOXHO TMOMHOE WM YacTUYHOE 3arnofIHEHWE BHYTPEHHEN
MOJSIOCTU BOAOW WNM KOHOEHCATOM, CreayeT YYuTbiBaTb WU3MEHEHUs Harpysku oT
Beca npoaykra.




Mpumeyanue. Mpu NpoekTMpOBaHUM TPYGONPOBOAOB
Ha y4acTkaxX NepexofoB, CIOXEHHbIX TPyHTaMW, KOTopble
MOryT nepeiTV B XWAKO-MMAcTUYEecKoe COCTOsIHWE, Npu
onpedeneHnn BbITanKMBalOLWEN Ccunbl criegyeT BMeCTO
NAOTHOCTM BOAbl MPUHUMAaTb MIIOTHOCTb Pa3XKMKEHHOTO
rpyHTa, onpeaensiemyto no AaHHbIM U3bICKaHMIA.

11.4. HopmaTMBHYIO MOFOHHYIO BETPOBYIO Harpysky
Ha OOMHOYHBIN Hag3emHbIi TpybonpoBogd qwind, MH/m,
BbIYMCMIAIOT Kak rOpM30OHTarNbHYI0 Harpy3ky OT CTaTu4eckoro
OencTBmsA BeTpa no opmyne

gwind = (gs + qd)-Dtp., (11.11)

roe Qs - HOPMaTMBHOE 3HayeHWe CTaTU4ecKon
cocTasnsoLwen BetTposon Harpysku, Mla, onpegensemoe
CormacHO cBoAy MpaBwui, YTBEpXAeHHOMY MUHpernoHom
Poccuu [19];

gd - HOpPMaTMBHOE 3Ha4yeHWe AVHaAMWYECKOW
cocTaBrnsiolwen BeTposon Harpysku, Mla, onpegensemoe
cornacHo cBoAy MpaBwi, yTBepXAaeHHoOMYy MwuHpernoHom
Poccun [19], kak Anst COOPYXEHMM C paBHOMEPHO
pacnpeneneHHon Maccon 1 NOCTOSAHHOMN XECTKOCTbIO;

Dtp. - gounametp TpybonpoBoga C y4yeTOM CriOeB
M3ONSUMOHHOrO  MOKPBITUA UM Tennousonsauuu, M,
onpepensiemblt no popmyne (11.5).

11.5. HopmaTuMBHYIO MOrOHHYI0  BEpTUKAaNbHYO
Harpysky Ha Hag3eMHbli TpybonpoBoa OT Beca CHera wumu
obnepeHeHns gs.i., MH/m, BblumMcnsioT no hopmyne

gs.i. = max {gs; qi}, (11.12)

rae gs - NoOroHHas Harpyska oT cHera, MH/wm;
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Qi - NOroHHas Harpyska oT obnefeHeHus, MH/m.

Harpysky ot cHera gs, MH/m, BblumcnsoT no
copmyne

gs = C%s0-Dtp., (11.13)

rae C° - koadhduLmeHT nepexoda OT BECa CHEroBOro
NMoKpoBa Ha e€AuHWLY MOBEPXHOCTM 3eMNM K CHEroBon
Harpyske Ha eduHuWUy noBepxHOcTM  Tpybonposoaa,
KOTOpbIA  MpuHMMaeTcs paBHbiM 0,4 Ans  OAMHOYHO
npoknagbiBaemoro TpybonpoBoaa;

SO - HOPMATUBHOE 3HAYeHWe pacrnpenerieHHoOro Beca
cHeroBoro nokposa, Mlla, npuHumMaemoe cornacHo cBoay
npasun, yTeepxaeHHoMy MuHpernoHom Poccun [19];

Dtp. - guameTp TpybGonpoBoga C y4eTOoM CHOEB
N30MSILMOHHOIO MOKPBITUS U TEMNOM30NALUN, M.

Harpyaky oT BO3MOXHOTO obneneHeHus
Tpybonposoaa gi, MH/m, BbiuMcnisoT no hopmyne

i =1,7-102:b-Dtp., (11.14)

roe b - TonwwmHa cnos rononeaa, m, NnpuHMMaemas
cornacHo cBody npaswui, yTBepXaeHHoMy MwuHpermoHom
Poccun [19];

Dtp. - guameTp TpybGonpoBoga C y4eToM CrOEB
N30MSILMOHHOIO MOKPBITUS U TEMNOM30NALUA, M.

11.6. TemnepaTypHbI nepenag B MeTanne CTEeHOK
Tpy6 cregyeT npuHMMaTb paBHbIM  pasHuLe Mexay
MakCMmarnbHO UM MUHMMarbHO BO3MOXXHOW TeMnepaTypon
CTEHOK B Mpouecce 3KcrfyatauMm 1 HavMeHbLUewn wnu
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Hanbonblue TemnepaTypoW, Mpu KoTopown dukcupyeTtcs
pacyeTHas cxema TpybonposoAa (CBapuBaloTCa 3ax/ecTbl,
NpvBapmnBaloTCA KOMMEHCAaTopbl, MPOW3BOAUTCH 3acbirka
Tpybonposoga u T.M., T.e. korga UKCUpyeTcs MosoXxeHne
cTtatuyeckn  Heonpegenumow  cuctembl).  [pu  aTOM
OONyCTUMbIA  TemnepaTypHbIi  Mepenag  Ans  pacdyeta
6annacTMpoBkM U TemnepaTypbl 3aMblKaHWs  OOJDKEH
onpedensTeCA  pasfenbHO  ANS  YYacTKOB  PasfnnyHbIX
KaTeropwm.

11.7. MakcumarnbHyto unu MUHUMAanbHYO
TemnepaTtypy CTeHOK Tpyb6 B npouecce akcnnyartauuu
TpybonpoBoga cregyeT onpegensTtb B 3aBUCUMOCTM OT
TemnepaTtypbl TpaHCMOPTMPYEeMOro npoAdykTa, [pyHTa,
HapYXXHOro BO34yXxa, a Takke CKOPOCTW BeTpa, CONHEYHON
paguauum 1 TennoBoro B3avMoAencTeus Tpybonposoda c
OoKpy>aroLen cpeaon.

MpuHaTblE B pacyeTe  MakcumarbHas n
MWHMManbHasi TemnepaTypbl, MpU KOTOPbIX (UKCUpyeTcs
pacyeTHass cxema TpybornpoBoda, MaKCUManbHO U
MWHMManesHO gonyctTMasl TemnepaTtypa npogykta B
Tpy6onpoBoae A0MKHbI YKa3blBaTbCsi B MPOEKTE.

11.8. MNpun pacyeTe TpybonpoBoda Ha MPOYHOCTb U
yCTOM4MBOCTL W  BblbOpe Tuna u3onAuMM  crnepyet
yunTbiBaTb TEMMepaTypy npoaykTa, MocTynawlero B
TpybonpoBoa, n ee n3MeHeHve no AnuHe Tpybonposoda B
npoLiecce TpaHCMOPTUPOBaHWA NPOAYKTa.

11.9. Hanpsikenuss ot ynpyroro u3rmba cnepyet
yyuTbIBaTh NPM NPOBEPKE NPOYHOCTU TpyGonposoaa.

11.10. Ona HaA3eMHbIX TpybonpoBoaos,
noaBepraLmxcs nponycky BTY, pekomeHayeTcs
OOMOSMHUTENBbHO MPOU3BOAMTL pacyeT Ha AMHAMU4YecKue
Bo3gencteus ot BTY.



11.11. Harpyskm u BO30eNCTBUS, CBSi3aHHble C
ocagkamu 7 ny4YeHnsaMn rpyHTa, OMON3HAMU,
nepemMeLleHneM onop W T.O., OOIKHbI Onpeaensatbcs Ha
OCHOBaHMWU aHanusa rpyHTOBbIX YCMOBUIA U MX BO3MOXXHOMO
M3MEHEHMsT B MpoLecce CTPOUTENbCTBA WM SKCMyaTaumm
TpybonpoBoaa.

11.12. Ona TpybonpoBoAoB, NpoKnadbiBaeMbiX B
CEeNCMUYECKMX  paWoHax, pacyeTHas  WHTEHCUBHOCTb
BO3MOXHbIX 3EMMETPSACEHUA ANA  PasnMyHbIX Y4acTKoB
TpybonpoBoaoB onpefensieTcs COorfmacHO CBOAY NpaBuil,
yTBepxaeHHoMy MwuHpernoHom Poccum [20], no kaptam
CeNCMUYECKOro PavioOHMPOBAHUSA W CMUCKY HaceneHHbIX
NyHKTOB, PAaCMOMOXEHHbIX B CENCMWYECKUX panoHax, C
Y4eTOM AaHHbIX CEMCMOMUKPOPANOHUPOBAHMS.

11.13. Mpn nposefeHun CencMmn4yeckoro
MWKPOPaNoHNPOBaHNA HeoBXO0AMMO YTOYHUTb AaHHble O
TEKTOHVIKe palioHa BAOSb BCEro ONacHOro y4actka Tpacchl B
Kopugope, rpaHuLbl KOTOPOro OTCTOAT OT Tpybonposoaa He
MeHee YyeM Ha 15 km.

11.14. PacyeTHas WHTEHCMBHOCTb 3€MIETPSCEHUS
AN Ha3eMHbIX ¥ Hag3eMHbIX Tpy6onpoBOoAoOB HasHavaeTcs
cornacHo cBoAy MpaBwi, YTBepXAaeHHOMy MwuHpernoHom
Poccwum [20].

PacyeTHyto  ceiCMMYHOCTE  ANA  NOA3EMHbIX
TpyOONpoBOAOB M NapamMeTpbl CENCMMYECKMX KonebaHui
rpyHTa HasHadvaloT 6e3 yyeTta 3arnybneHus Tpybonposoga
Kak ANs COOPYXEHWI, pacrnofnOXeHHbIX Ha MOBEPXHOCTU
3emMnu.

11.15. Ha y4acTtkax Tpy6onpoBofoB, NpMMbIKaoLLMX
K CKBaXXVMHaM M KyCTaM CKBaXXMH, MOXET AEeWCTBOBaTb WIn
yCTbeBOE AaBneHve AuHamuyeckoe Pdyn, unu yctbesoe
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JaBneHne cratuyeckoe Pst B 3aBMCMMOCTM OT pexuma
oTbopa CcOAEepXMMOro CKBaXWHbl. [nsa 9TWX y4yacTKoB
TpyOoOnpoBoAoOB BennuMHa pabodero gaBrneHust p OOJKHA
NPUHUMATBCA W3  YCMOBUSI MaKCMMyma [ABYX BeNUYWH
max {%HP,, ,‘{.;,,}, roe ¥g - KOIULIMEHT HadexXHOCTU
Nno BHYTPEHHEMYy [AaBrieHuio, Ofnpeaensiemblil  CornacHo
AaHHbIM Tabnumupl 11. [lonyyeHHoe M3 9TOro ycroBus
3HavyeHne paboyero AaBneHWs [OSHKHO MCMNOoNb30BaTbCs
npu onpegeneHnn TOMWMHLI  CTEHKM Tpybbl ©  npu
HasHa4yeHUM BENUYMHBbI UCMbITAaTENbHOrO AaBreHust Ans
paccmaTpvBaemoro yyacTka Tpybonposoaa.

12. Pac4yeT Tpy6onpoBoAOB Ha MPOYHOCTb U YCTONYMBOCTb

12.1. HopmatumBHble M pacyeTHble COMNpPOTUBEHMUS
maTtepvana Tpyb 1 coeanHUTEnNbHbIX AeTanen

12.1.1. lNpu onpegeneHnn HanpskeHun n B pacyeTax
TpybonpoBOoAOB  Ha  MPOYHOCTB U YCTOMYMBOCTb
Heobxoaumo npuHUMaThL cregytouine 3Ha4eHus
PU3NYECKMX  XapakTepucTuk  matepuana Tpy6 u
coegnHUTEnNbHbLIX AeTanen (B ynpyrow obnactu paboTbl
maTtepuana Tpyb):

- Moaynb ynpyrocti Eo paBHbim 206000 Mra;

- k0adppuumeHT lMNMyaccoHa L, pasHbiM 0,3;

- K03(hULMEHT NMMHENHOTO pacluMpeHnss &£ paBHbIM
1,210 (cc)™.

12.1.2. Mpwn aHanuae HAOC noas3eMHoro
TpybonpoBoga B mpouecce ero ykrnagku M sKcniyataumm
cnegyet  yuuTbiBaTb  ynpyronnacTuyeckue  CBOMWCTBA
maTtepuana Tpyb6. B atom cnyvae mogynb gedopmauum u



KoadppmumeHT  nonepeyHom  pecdopmauun  cnegyet
onpegensite B COOTBETCTBUA c AvnarpaMmmon
AedopMupoBaHus MaTepuana Tpyb B 3aBMCMMOCTM OT
YPOBHSI ~ 3KBMBAIIEHTHbIX HAaMpPsHKEHUA  (MIHTEHCUBHOCTM
HanpspKeHUN).

12.1.3. 3HaveHns HOPMATUBHLIX COMNPOTUBIIEHUN
maTtepuana Tpy6 M CBapHbIX COEAUHEHUA - HOPMAaTMBHOIO
npegena TeKy4yeCcTu M HOPMaTMBHOIO npegeria MpoYHOCTU
(BPEMEHHOro conpoTUBMEHNS) CTanu - criegyeT nNpuHMMaTb
no yKasaHHbIM B MpoekTe cTtaHgaptam u TY Ha Tpybbl 1
coegnHuTenbHbIE AeTanu.

12.1.4. Mpwn onpegeneHmm pacyeTHbIX
COMpPOTMBIEHMI B HaACTOsWEM CTaHAapTe WCMnonb3yeTcs
cuctema KoaddPuUMEHTOB HagexHocTn cornacHo [OCT P
54257.

12.1.5. Pac4yeTHble COMPOTUBIEHUS PACTSXKEHUIO
(cxaTtuo) no npoyHoctTn Ru 1 no Tekydectn Ry matepuana
Tpy® Ans TpyGonpoBOAOB, TPAHCMOPTUPYIOLLMX NPOAYKThI,
He cofepxalive cepoBodOpoAa, criedyeT onpefensite no
copmynam:

V.
R,=—5—-0,: (12.1)
Vi~ T
Ya
R,=——-0,. (122
Sy Y
rae Yz - KoadbduumeHT  ycnosun  paboThbl

TpybonpoBoaa;
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Fum - KO3(PULMEHT HAOEKHOCTU MO MaTepuany Tpyo npu

pac4yeTe no Npo4YHOCTH;

Pwy - KO3MMUUMEHT HagexHOCTW no maTepuany

Tpyb Npu pacyeTe no TeKy4ecTy;

¥ - KoappurLmeHT HaeXHOCTH no

OTBETCTBEHHOCTM TpyGonpoBoaa;

{, - HOpMaTUBHOE COMpOTMBIeHMe MaTepuana Tpy6

M CBapHbIX COEAVHEHWM - HOpMaTWBHBIN  npepen
NPOYHOCTM (BpEMEHHOEe conpoTueneHue), Mla;

JJ- - HOpmMaTMBHOE conpoTuBrieHne maTtepuana

TpyO M CBapHbIX COEOUHEHMI - HOPMATMBHBLIA npeaen
Teky4yecTtu, MMMa.

12.1.6. KoadhpumumeHT HaOeXHoCTn no
OTBETCTBEHHOCTW TpybonpoBoda },, credyeT NpuHMMaThb

paBHbiM 1,10.

12.1.7. KoacpbdpuumeHT HapgexHocTu no matepuany
Tpy6 Npu pacyeTe MO MPOYHOCTU }o,, CriedyeT NpuHMMaThb

B 3aBUCMMOCTU OT XapaKTepuUCTUK TpyO corracHo AaHHbIM
Tabnuupl 12.

Tabnuua 12

3HaueHUs KoahULMEHTA HAAEXHOCTU No MaTepuany Tpye

"
4 B






n/n

XapakTtepuctuka Tpyo

3Ha4eHue

2w
o ML

CeapHble TpyObl M3 CTanM KOHTPONMPYEMOW MNpOKaTKu W
TEPMUYECKN YNPOYHEHHbIX Tpyo, N3roTOBMEHHbIX
OBYXCTOPOHHEN 3NeKTpoayroBoM cBapkon nog drcoM no
CnoWHOMY TexHosorm4eckomy uwBy C MUHYCOBbLIM [OMYCKOM
no TonwumHe cTeHkn He 6onee 5% u NoABEPrHyTbIX KOHTPOSIO B
o6beme 100% Ha CnMOLHOCTbL OCHOBHOrO MeTasnia U CBapHbIX
COeaVHEHUN Hepa3pyLlalLWuMn MeTo4amMm

1,34

CeapHble Tpybbl U3 HOPManuM3OBaHHOW, TEepPMUYECKM
YMPOYHEHHON CTann W CTanu KOHTPONMPYEMOW MpOKaTKK,
N3roTOBIEHHbIX ABYXCTOPOHHEN 3MNEKTPOAYroBOW CBapKOW nof
NOCOM M MOABEPTHYTbLIX KOHTponto B obbeme 100% Ha
CMIIOWHOCTb OCHOBHOIO MeTanna M CBapHbIX COeAVHEHMWN
Hepaspywawwumm Metogamn. [Ons  Tpy6 OGeclloBHbIX,
NnoABEpPrHyThiX koHTporto B obbeme 100% Ha CnMoOWHOCTb
MeTanna HepaspyLalLwmnumm Metogamu

1,40




CeapHble Tpy6hl, W3roTOBMEHHbIE  [ABYXCTOPOHHEN
3MIEKTPOAYrOBOM CBapkoW nog  (oNloCOM U MNOABEPrHyTbIE
KoHTpornto B obbeme 100%  cBapHbiX  COEOUHEHMWN
HepaspywawwmMmm  metogamu. [ng  cBapHbIX  Tpyo,
N3roTOBJSIEHHbIX 3NEKTPOKOHTAKTHOM CBapKOW TOKaMW BbICOKOM
4YacToTbl, CBapHble COEOUHEHWS  KOTOPbIX  TEePMUYECKM
obpaboTaHbl M noABeprHyTbl KOHTposnio B obbeme 100%
HepaspyLLalLwMM1 MeTogamu

1,47

Mpoune GecLloBHbIE N CBapHble TPyObI

1,65




12.1.8. KoahbumumeHT HagexHocTn no marepuany
TPy6 Npu pacyeTe No TeKy4ecTn [y, crnedyeT NpuHAMaThb

paBHbIM 1,15.

12.1.9. 3HauyeHusa koadduumeHTa ycnosun paboTbl
¥y Ana TpybonpoBoAoB, TPAHCNOPTUPYIOLLUX NPOAYKTLI, HE
cogepxawme cepoBogopoga, crnegyetr npuHMMaTbL B

3aBUCMMOCTU OT KaTeropuMu yyacTka COrfacHoO [AaHHbIM
Tabnuupl 13.

Tabnvua 13
3HaueHunsa ko3 urLmMeHTa ycnoBmn paboTsl Tpybonposoaa

(ans TpyGonpoBoaoB, TPAHCMOPTMPYHOLLMX NPOAYKTHI,
He cofepxallme cepoBogopoaa)



KaTeFOpMﬂ y4yacTKa

KoadbdpuuuneHT ycnosum paboTtel Tpybonposoaa

TpybonpoBoaa Vs
H 0,921
C 0,767
B 0,637




12.1.10. PacyeTHOe CONPOTUBMNEHNE PACTSKEHUIO
(ckatmio) no TekydyecTm Rys maTepuana Tpy6 ana
Tpybonposoaos, TPaHCMNOPTUPYHOLLINX
cepoBoopoAcoAepXaLune NpoayKTbl, cneagyeT onpenensite
no copmyne

Ry, =—"—-0,. (12.3)
fHY PR
rae ¥z - koadduuMeHT ycnosBuii paboTbl Ans
TpybonpoBoaos, TPaHCMNOPTUPYHOLLNX
cepoBogopoacoaepXaLine NnpoayKrbl.
12.1.11. 3HauyeHuss  KO3(PPULUMEHTOB  yCrnoBUiA
paboTtel  TpybonpoBoga ¥:; Ana  TpybonpoBoAaos,

TPaHCNOPTUPYIOLWMX CepoBOAOPOACOAEPKALLNE MPOAYKTHI,
cnenyeT NpUHMMaTb B 3aBUCMMOCTM OT KaTeropuu ydactka
TpybonpoBoda M cofepaHusi cepoBogopoda COrfacHo
AaHHbIM Tabnuubl 14.

Tabnuua 14
3HaveHusa koapduLmeHTa ycnosuii paboTbl

Tpybonposoaa ¥z Ana TpybonposBoos,

TPaHCNOPTUPYIOLLMNX
cepoBoaopoacoaepkaLye NpoayKTbl



KaTteropus yyactka

CopeprxaHune cepoBogopona

Tpybonposoaa HU3KOe cpenHee
H 0,820 0,767
C 0,767 0,637
B 0,637 0,510




12.2. OnpepeneHve TOMWUHLI CTEHKM Tpyd w
coeNHUTENbHbIX AeTanemn

12.2.1. Tpy6onposogapl, TpaHcnopTupyoLme
NpoAayKTbl, HE COAepXalume cepoBoaopoaa

12.2.1.1. PacyeTHas ToOnwmMHa CTeHKu Tpybbl td, MM,
onpegensieTcs kak 6onbluee u3 ABYX 3HAYEHUW, Kaxaoe un3
KOTOpbIX ~ 3aBUCUT  OT  HOPMAaTWMBHbIX  3HAYEHWH,
COOTBETCTBEHHO, MpeAena TekyyecT W npegena
NPOYHOCTM (BPEMEHHOIO CONPOTUBNEHUSA) MaTepuana Tpyb

td = max {ty; ty}. (12.4)

TonwHa cTeHkn, onpegensiemass no npegeny
NPOYHOCTH, tu, MM, BbIUMUCNISIETCS MO hopMyIie

_Jp P D
s 2.R

L

. (12.5)

a TonwMHa CTeHKW, onpefensieMass no npegeny
Teky4yecTtu, ty, MM, BbluMcnseTcs no chopmyne

_7pp D

t, 1R . (12.8)

roe p - pabodee gaenexve, MMa;

Y& - KO3pULUMEHT HageXHOCTM MO  Harpyske

(BHYTpeHHeMy JaBneHmio);

D - HapyXHbIn gnameTp TpyObl, MM;



Ru - pacueTHoe conpoTuBneHne martepuana Tpyb no
npoyHoctu, Mla;

Ry - pacyeTHoe conpoTuBneHve matepuana Tpyb no
Teky4yecTtun, MMa.

12.2.1.2. Pac4yeTHOe 3Ha4yeHWe TOJNHbI CTEHKMU
TPyObl OKpyrnsieTcs B OOMbLUY CTOPOHY C ToYHOCTbO 0,1
MM. B KauecTBe HOMWHANbLHOW TOMLIMHBLI CTEHKU TpyObl
crnepyeT B3ATb yka3aHHoe Bbille nnv bnvkanwee bonbluee
3HaYeHUe TONWMUHBI CTEHKM MO WUCMOMb3yEMbIM B MPOEKTe
cTaHZapTaM MWINU WMHbIM HOPMAaTMBHBLIM [JOKYMEHTaM Ha
TpyObl.

HoMuHanbHyl0 TOMWMHY CTeHKM TpyG cneayet
npuHMMaTb paBHoW He MeHee 1/100 HOMWHaNbHOro
Anametpa Tpybbl, HO He MeHee 3 MM pana  Tpyb
HOMWHanbHbIM gnameTpom Ao DN 200 BknouMTENBHO M He
mMeHee 4 MM ans Tpy6 HOMWHanNbHLIM OUAMETPOM CBbILLE
DN 200.

12.2.1.3. Kpome TOro, pacyetHas TOMLMHA CTEHKMU
Tpybbl fOoMmKHa yAOBRNeTBOpATL TpeboBaHuaM pa3gena 13 B
YacTu Ha3Ha4yeHWsi YPOBHEN UCMbITaTenbHOro AaBMneHus B
BEpPXHEW W HWKHEW Tovkax WCMbITbIBAEMOro y4yacTka
TpybonpoBogaa.

12.2.1.4. YBenuyeHue TOMLMHbI CTEHKM TpyObl NO
CpPaBHEHMIO C pacCHETHbIM 3HAYEHNEM M3-32 KOHCTPYKTUBHOM
CXeMbl MPOKNaaku Ans Mpurycka Ha KOpPpO3WK0 [OIIKHO
6biTb 0OOCHOBaHO (nMpu HeobxogumocTu) pacyetom. B
OTAENbHbIX Cry4vasx AONyckaeTcsl yuuTbiBaTb NpubaBKy Ha
KOMMEHcaLuio Koppo3noHHoro msHoca B 0,1 mm/rog ana
pacuyeTHOro cpoka cnyx6bl Tpybonposoaa.

12.2.2. Tpy6onposogbl, TpaHcnopTupyoLume



cepoBofopoAcoaepXaLyne npoayKTbl

12.2.2.1. PacyeTHyl0 TOMWMHY CTEHKM TpyObl
Tpybonposoaa, TPaHCMopTUpYtoLLEero
cepoBogopoAcodepxalume MpoaykTel, td, Mm, cnepyet
BbIYMCIIATL NO hopmyne

Vo -p-D
_4ir
%=y, 02

rae Rys - pacuyeTHoe conpoTuBreHue marepuana
Tpy®O no npemeny Tekyyectu ansa  TpybonpoBOAOB,
TPaHCMOPTHPYIOLWMX CepoBOAOpOAcCOoAepXalLMe MPOAYKTHI,
onpegensiemoe no copmyne (12.3);

C - pobaBka K TOMWWMHE CTeHKW TPyObl Ha ob6LLyto
KOppo3unio,  onpeAensieMasl  3KCMepuUMeHTanbHO  WUin
pacyeToM WCXOAs W3 pPaCHeTHOMW CKOPOCTU  KOppO3uu
TpyOHOW cTanu B AaHHON cpefe C y4eToM NpOeKTUPyeMbIX
cpeacTs 3awuThl (MHIMBUTOPBI KOPPO3UK, OCYLUKa rasa,
NPUMEHEHNEe 3aLLUTHBIX MOKPLITUA U AP.), NPOEKTUPYEMOrO
Ccpoka aKcnnyartaummn TpybonpoBoaa.

Mpy  OTCYyTCTBUM  BO3MOXHOCTM  ONpefeneHus
ckopocTu obLelrt Koppo3uM Ha 3adaHHOM  0ObekTe
pacyeTHbIM WM OMbITHBIM ~ MyTeM  JonyckaeTcs
onpegeneHvne 3HadeHns C no aHanorMu ¢ Apyrumu, paHee
3anpoeKTUPOBaHHLIMM ObbekTamu C BGRN3KMMKU YCNOBUSMMU
akcnnyataummn Tpy6. Bo Bcex cnyvasx gobaska C gomkHa
ObITb HE MeHee 2 MM.

12.2.2.2. Bce nonoxewua 12.21.2 - 12214
OTHOCATCA Takke K Tpybonposogam, TPaHCMOPTUMPYHOLLUM
cepoBogopoacoaepaLlme NpoayKTbl.

12.2.3. Onpegenexve TonwmH cteHok COAT



12.2.3.1. PacyeTHyto TomnwmHy cteHku COT Thit, MM,
crnepyeT onpedensTb Ans:

a) TPOMHWKOBbLIX COEANHEHWI MO:

1) meToauke, npuBegeHHoun B lMpunoxexun A, - ons
TW n TWC;

2) meToauke, npuseaeHHoun B lNMpunoxernun b, - ona
TC 6e3 ycunuaaroLmx 3rIEMEHTOB;

6) oTBOOOB (KPOME OTBOAOB XONOAHOTHYTbIX W
BCTABOK KPWBbIX, W3rOTOBMEHHbIX W3 OECLIOBHbLIX WK
3MNeKTpoCBapHbIX TPyO B 3aBOACKMX YCMOBUSIX WU Ha
Tpacce cTpouTenbcTBa TpybonpoBoda),  KOHUYECKMX
nepexofoB, NepexodHbIX Konew, 1 3arnyLuek no dopmyne

To=1-1; (128)

roe T - KO3(p(PUUMEHT HecyLen CnoCcOBHOCTU
coeANHUTENbHOM AeTanu;

td - pacyeTHas TOMWMWHA CTEHKU YCIOBHOW TpPYyObl,
MMeroLLern aMamMeTp U matepuan coeauHUTenbHON aetanu,
MM, onpegensiemas B COOTBeTCTBMM C TpeboBaHusaMM
12.2.1.1 (vnn 12.2.2.1).

PacyeTHyio TOMLWMHY CTEHKM OTBOAOB
XONOOHOMHYTbIX U BCTABOK KPWBbLIX, W3rOTOBIEHHbIX W3
GEeCLIOBHbIX WUNW  3MEKTPOCBapHbLIX Tpyd B  3aBOACKUX
YyCMOBUSIX MMM Ha Tpacce CTpouTenbCcTBa Tpybonposoaa,
cnepyeT onpefenaTb B COOTBETCTBMM C TpeboBaHusMu
12.2.1.1 (nnmn 12.2.2.1).

[MpumevaHre. TonwmHy CTEHKU nepexofoB criegyeT



paccunTbiBaTh Mo GonblUeMy AMAMETPY.

12.2.3.2. 3HayeHus  koacbuuMeHTa  HecyLuen
cnocobHocTv 11 cneayeT npUHUMAaTL paBHLIM:

- 0N OTBOOOB - COMMacHO AaHHbiM Tabnuubl 15 B
3aBMCUMOCTU OT KPMBU3HBLI OTBOAA;

- [Ona  sarnywek, nepexogHbIXx konew u Ans
KOHMYECKMX MEepexodoB C YINIOM HakroHa obpasytoluei

meHee 12°: 17 =1.

Tabnuua 15

3HaueHuns ko3 urLmMEeHTa HecyLlen CNoCOOHOCTN OTBOAOB



OTHoweHne paanyca KpuBm3Hbl 0TBOAA

KoadhdbunumneHT HecyLen cnocobHocTH

K €ero HOMMHanbHOMy AuameTpy otsoga 7
1,0 1,30
1,5 1,15
2,0 n 6onee 1,00




12.2.3.3. TonwmnHa CTEHKM COeANHUTENBHOW aeTanu,
KPOMe OTBOAOB XOJIOOAHOTHYTbIX W BCTABOK KPMBBbIX,
M3roTOBMEHHBbIX M3 GECLUOBHBLIX MIN 3NEKTPOCBApPHbLIX TPYO
B 3aBOACKMX YCIOBUSIX WM Ha Tpacce CTpouTenbCTBa
TpybonpoBoaa, AomkHa O6bITb HE MEHEE pacyYeTHOMN.

HomuHanbHas TonLwMHa CTEHKM aetanmu
yCTaHaBnvBaeTcs n3roToBuUTENEM c y4yeTom
TEXHOMOTMYECKOro YTOHEHUS TOMLWMHBLI CTEHKN B MpoLecce
M3roTOoBNEHNs AetanM W [OMYyCKaeMblX  MWHYCOBbIX
OTKIMOHEHU Ha TOMWMHY CTEHKU WUCXOZHOW TpyObl wnun
NINCTOBOTO Mpokata C OKpyrmeHuem [o  Gnuxaiiuen
GonbLUen TONWWHBI N0 COOTBETCTBYIOLMM CTaHAapTam uim
TY.

HomuHanbHas TonwMHa CTEHKM OTBOAOB
XONMOAHOTHYTBHIX W BCTaBOK KPWBbIX, W3rOTOBMEHHbIX W3
6eCLUOBHbIX WU 9MEeKTpoCcBapHbIX Tpyd B  3aBOACKMX
YyCMOBUSIX MMM Ha Tpacce CTpouTenbcTBa Tpybonposoaa,
yCTaHaBNMBAETCHA PaBHOW HOMUWHANbHOW TOMLMUHE MPSAMbIX
TpyO, N3 KOTOPbIX M3rOTOBIEHbI AaHHbIE OTBOAbI.

MpumeyaHve. HoMuHanbHaa  TOMWMHA  CTEHKU
COeaVHUTENbHOW aeTanu - He MeHee 4 MMm.

12.2.3.4. MuHuManbHaa TOMLWUHA CTEHKM OTBOAOB
XOMOAHOMHYTbIX W BCTABOK KPMBbIX, W3rOTOBMEHHbIX W3
GEeCLUOBHbIX UMW 3MEKTPOCBapHbIX Tpyd B 3aBOACKUX
YCIOBMSAX MIM Ha Tpacce cTpouTenbcTBa Tpybonposoaa,
JomkHa OblTb B Mpegenax MUWHYCOBOrO npedernbHOro
OTKIMOHEHUSI Ha TPYObI, N3 KOTOPbIX OHW U3rOTOBIEHBI.

12.2.3.5. TonuwwHa KPOMKM nog cBapkKy
coeduHWUTENbHON  JeTann  AOMKHa  yAOBMNeTBOPSATb
ycnoguam  12.21.1  (unm 12.2.21), B  KOTOPbIX
MCMNOMb3YIOTCA NPUCOEANHSEMBIN AnaMeTp U HOPMaTUBHbIE



CBOWICTBa MaTepuana getanu.
12.3. MMpoBepka ycnosuii NpO4YHOCTH

12.3.1. Pacdyer TpybonpoBoga Ha MPOYHOCTb
COCTOMT B BbIMOJSTHEHWM CleAYHOLNX NPOBEPOK:

- KONbLEBbIX HANPSKEHUNA;
- NPOAONbHbIX HANPSKEHUN;
- BKBMBASIEHTHbIX HaMPSPKEHWA.

12.3.2. TloBepoyHbIi pacyeT TpybonpoBoga Ha
NPOYHOCTb CregyeT MpouM3BOAMTbL Nocrne Bbibopa ero
OCHOBHbIX pa3MepoB C Y4eTOM BCeX Harpysok u
BO30€EWCTBUI ANS1 BCEX PACYETHbIX CMyYaeB.

12.3.3. OnpepeneHve ycunui OT Harpysok wu
BO3OENCTBUN, BO3HMKAKWOLIMX B OTAENbHbIX 3MNeMeHTax
TpybonpoBoaoB, HeobXoOMMO MPOM3BOAUTL MeTodaMu
CTpoUTENBHON MeXaHWUKn pacyeTta cTaTu4ecku
HeonpeaenuMbIX CTEPXXHEBBLIX CUCTEM.

12.3.4. PacyeTtHas cxema TpybonpoBoga [OMKHa
oTpaxaTb AeNCTBUTENbHblE YCroBusi ero paboTkl, a MeToA
pacyeta - yuuTbiBaTb BO3MOXHOCTb WCMOMb30BaHMWSA
KOMMNbIOTEPHBIX MPOrpamm.

12.3.5. B kauecTBe pacyeTHoM cxembl Tpybonposoaa
cnepgyeT paccMmaTpuBaTtb  CTaTUYECKM  Heonpeaenvmble
Nnockue  WUNU  MpPOCTPAHCTBEHHblE,  MPOCTble UMK
pasBeTBMEHHblE  CTEPXHEBblE CUCTEMbl  MEPEeMEHHON
KECTKOCTU C y4yeToM B3aumopaencTsusi Tpybonposoga cC
OMOPHBIMU  YCTPOWCTBaMM U OKpyXatollen cpedon (npu
yKknagke  HernocpeactBeHHO B TpyHT). [lpn  atom
KO3(VLMNEHTbI  MOBbILLEHWA  TMOKOCTM  OTBOAOB U



TPOVHMKOBbLIX COEAMHEHUI OnpeaensTcsa B COOTBETCTBUN
c12.4.

MpumevaHne. B pacueTHom cxeme Tpybonposoga
3MeKTpousonNMpyloluMe BCTaBKM credyeT paccMaTpusath
KaK HepaBHOMPOYHbIE ANIEMEHTbI.

12.3.6. Apmarypy, pacrnonoXeHHyo Ha
TpybonpoBoae (kpaHbl, 0OpaTHble KnanaHbl 1 T.4.), cnegyet
paccmatpuBaTb B pacyeTHOM CXeme Kak TBepaoe
Hegedopmunpyemoe Teno.

12.3.7. YcnoBve NpOYHOCTM AN  KOMbLEBbIX
HanpPsPKEHUA BbIMOMHSAETCS, €CNK KOJNbLEBOE HanpsikeHune

&, MlMa, Beluncnsemoe no dopmyne
/ - D
o, =—%——.(12.9)

roe O - KomnbLeBOe HanpshkeHue OT BHYTPEeHHero

AaBneHus;

p - paboyee faBneHne, MMa;

Vs - KO3I(MUUMEHT HaAOEKHOCTM MO  Harpyske
(BHYTpEHHEMY AaBNEHUIo);

D - HapyXHbin gnameTp TpyObl, MM;

tn - TONWMHA cTEeHKN TPYyObl HOMUHANBHAsA, MM,

yAoBneTBOpAeT yCnoBUAM:



- ana  TpyGoOMpoBOAOB,  TPaHCMOPTMPYIOLLMX
NpOAyKThl, He COAepXalle cepoBogopPoaa

g, =min{R:R }: (12.10)

- ana  TpyGoOMpoBOAOB,  TPaHCMOPTUPYIOLLMX
CepoBOAOPOACcOAEpXKaLLME NPOAYKTHI

o, =R,.. (12.11)

roe Ru - pacyeTHoe cOMpOTMBNEHUE PaCTSXKEHUIO
(cxatno) no npoyHoctr, Mla;

Ry - pacyeTHoe COMPOTUBIEHUE PAaCTSKEHUIO
(cxatumio) no Tekyyectu, MlMa;

Rys - pacyeTHoe conpoTUBMNEHME pPaCTAXKEHUIO
(ckatmio)  no  TekydectTv  MaTepuana Tpyd  ana
Tpybonposoaos, TPaHCNOPTUPYIOLLIMX

CepoBOAOPOACOAEPXKALLME NPOAYKTHI.

12.3.8. [lpoBepky yCrnoBM  MPOYHOCTM AN
NPOJONbHBIX W 3KBMBANEHTHLIX HamnpshkeHun crnegyeT
BbIMOMHATL NO hopMyrnam:

G, = f,0,. ecrn 0, 2 0, (12.12)
G,y = [,y ecin 0, <0, (12.13)

roe O, - npoforbHoe HanpshxeHve, MlMa;



O-eg - 9KBMBAaNeHTHOE HanpsbkeHve no Teopum Mwuseca,

MMa;

O, - HOpMaTuBHbII Npegen Teky4ecTu maTepuana
Tpy6, MMMa;

fi, feq - pacyeTHble KO3hUUMEHTLI ONA MPOBEPKU
COOTBETCTBEHHO NPOAONbHbIX " 9KBUBAIEHTHbIX
HanpspkeHWn, MNpUHMMaeMble B 3aBMCUMOCTM OT CTaguu
"Xn3Hn" TpybonpoBoga B COOTBETCTBUM C AaHHbIMU
Tabnuupl 16.

Tabnuua 16

3HayeHUst pacyeTHbIX KO3PPULIMEHTOB ANSi MPOBEPKM
MPOAOIbHBIX N 3KBUBANEHTHBIX HAMPSXKEHUIA



OkcnnyaTauua Tpyb6onpoBoaos,

I:K’gg;)e(;;:': Ctpoutens | vapocratnye TPaHCTOPTUPYIOLNX MPOAYKTLI
€HT cTBO CKNE VCNbITaHns He cogepxawme H2 | cogepxaiume H2
fi 0,70 0,80 0,60 0,45
feg 0,96 1,00 0,90 0,65




12.3.9. OKBUBanNeHTHoe HanpshxeHue,
cooTBeTcTBylolee Teopun Museca T, Mla, cneayet

BbIYMCNATbL MO hopMyrne

O, =0, —0,0,+0; . (12.14)
roe O - KOmnbLEeBOE HanpsbkeHue OT BHYTPEHHEro
naeneHus, MlMa, onpegensemoe no dpopmyne (12.9);

J, - npodonbHoe HanpsixeHwne, MlMa.

CooTBeTCTBYyIOWAsA 3KBMBANEHTHOMY HamnpsKeHWUo
(12.14) skeuBaneHTHas Aecdopmaums £, BbluMCAAETCA MO

copmyne

£ =€ 1=2-14 0. 0=0,
=€ 0 0=0y (12.15)

3-E,
roe € - pedopmauusi, onpegensiemas  no

anarpamme "HanpsbkeHus-gedopmauun” npu  0gHOOCHOM
pacTsXKeHUN B 3aBUCUMOCTM OT BENMYMHBI HanpsKeHUs;

o o- HanpsXxeHne npun OAHOOCHOM pacCTAXeHUU,
paBHOE No BeENMMYNHE 3KBMBANEHTHOMY HanpsA>XXeHuto, MMa;

L - koadbdumumeHT MNMyaccoHa matepwana Tpyb;

Eo - mopynb ynpyroctu matepuana Tpy6, Mla.



12.3.10. MNpogonbHble HaNPsXXeHUS B NOO3EMHbIX U
HasemHbIXx (B Hacbinu)  TpybompoBogax  crnegyer
onpefjensite C y4yeTOM ynpyronnactuyeckon paboTbl
maTtepuana Tpyb. PacueTHas cxema yvactka Tpybonposoaa
OOMKHa oTpaxaTb ycnosus paboTtel TpybGomposBoga w
B3auMoOAencTsBne ero ¢ rpyHtom. [nd  HagsemHbIX
TpybonpoBOAOB  MpOJdONbHble  HanMpsXeHWs  crnepyet
onpegensTs NO MpaBunaM CTPOUTENbHON  MeXaHUKu
CTEPXHEBbLIX CTaTU4eCKN HeonpedenuMMbiX CUCTeM C
OOMOMNHUTENbHBIM ~ YYETOM  HaMpPsPKEHWW,  BbI3BAHHbIX
OEeNCTBMEM BHYTPEHHETO AaBIEHMS.

12.3.11. TpogonbHble HampspkeHns &, Mla, gns

NOA3EMHbIX U Ha3eMHbIX (B Hacbinu) TpybonpoBoAOB Mpwu
OTCYTCTBUM NPOAOSbHBEIX W MONEPEeYHbIX MnepemMeLleHni
BbIYNCIAOT Mo opmyne

o]

D
R

o =u-0,—E-o-AT* . (12.16)

b

roe Y - kosdbduuMeHT nonepeuHoit aedopmaummn
maTtepuana Tpyb (nepemMeHHbIn);

J,, - konbLeBoe HanpsxeHne, MMa;

E - wmogynb pedopmaumm matepuana Tpyo
(nepemenHbIN), MMMa;

D - HapyxHbIi guameTp TpyObl, HOMUHANBHBINA, M;
R - paguyc ynpyroro nsrnba, m;

& - ko3dPDUUMEHT NUHENHOro TemnepaTypHOro



paclmnpenus, (°C)'1;
AT - temnepatypHblli nepenag, °C.

Mpumeyanue. TemnepaTypHbIn Nnepenag B mMeTanne
CTeHoK Tpyb crnegyeT NpMHUMAaTb PaBHbIM pasHULE MexXay
MakCMmarnbHO UM MUHMMarbHO BO3MOXHOW TeMnepaTypon
CTEHOK B Mpouecce 3KcrnfyatauMm U HavMeHbLlueWn wnu
Hambonblien TemnepaTypow, Npu KOTOpoWn duKcmpyeTcs
pacuyeTHas cxema TpybonpoBoga (CBapuBaloTCs 3axnecThl,
npvBapmnBaloTCA KOMMEHcaTopbl, MPOW3BOAUTCS 3acbinka
TpybonpoBoaa 1 T.M., T.e. Korga UKCUPYETCH CTaTU4ECKU
Heonpegenumasa cucrtema). MuHumanbHas Temnepartypa
CTeHOK TpybonpoBoda MpUHMMAaETCs Ha  OCHOBaHWW
nporHosa c yyeTom BpPEMEHMU CcTpouTenbCcTBa
TpybonpoBoaa. MakcumanbHasa Temnepartypa npMH1UMaeTcst
Ha  OCHOBaHWM  TennoTEeXHWYecKoro pacyeta  Ans
akcnnyatmpyemoro Tpybonposoaa.

12.3.12. Mogynb gedopmauun E un koadpduuymneHT
nonepeuHon aedopmaumm £ matepuana Tpy6 crnemyert

onpegensiTe B 3aBUCUMOCTM OT AENCTBYIOLLUMX B KOHKPETHOMN
3MemMeHTapHOW  nrowagke  ceveHuss  Tpybonposoga
9KBMBAmNEHTHbIX Hanps>keHun u pedopmauuini ¢ y4yeTom
AvarpaMmmbl 4edopMMpoBaHna Mmatepuana Tpyo.

12.3.13. Mpwn npoeepke NPOAOIbHbIX "
9KBMBAlEHTHbIX  HanpshkeHWh  crnedyeT  yuuTbiBaTb
yHKUMOHaNbHbIE W MpUPOAHble Harpy3ku. [Ona cragum
CTpouTENnbCTBA  YYUTHLIBAKOTCA  TakkKe  CTPOUTENbHbIE
Harpysku, npu 3ToM U3 (PYHKUMOHanNbHbIX crnedyeT
YYUTbIBATb TOMLKO BECOBLIE HArPYy3KW.

12.3.14. Ona Tpyb6onpoBoAOB, MpoknaabiBaeMblX B
panoHax TOPHbIX BbIpaboTOK, OONONHUTENbHbIE



W
npoaonibHblE OCEBblE pacTArMBalOLME HanpskeHus &, ,

MMa, BbI3biBaeMble rOpPU3OHTaNbHLIMK AedopMaunsmm
rPyHTa OT FOPHbIX BbIPabOTOK, BLIYMCNAIOTCSA N0 hopmyne

oo 7 By
' ]

w

=

. (12.17)

(=)

rae Eo - mogynb ynpyroctn matepuana Tpy6, MMa;

#An - MakcumarbHble nepemMelleHuns pr6onposop,a

Ha yyacTke, BbI3bIBAEMblE COBWKEHWEM T[pyHTa, M,
BbIYMCNAOTCA N0 hopmyne

|"-. - 2 ‘1.'

) T -I° .
- w— w‘_3=?5'ﬁ'¢]1'§3 != (1218)

A==
Ix 0 " “nom J

k| =

rae Im - AnuHa yyacTka gedopmaunm Tpybonposoga
C y4yeToM ero paboTbl 3a npegenamu MysbAbl COBUXEHWS,
M;

W _ coBur 3eMHON NOBEPXHOCTM B NOMyMyrbe,

onpegensiiowen gedopmaunio  TpyGonpoeoga, M, WU
BbIYMCIIAEMBIN MO dopmMyrne

-

o

T -1
+

w=§ﬁ+0=2'uﬂ:a E "I:I1= (12.19)

0 “non

®1=0,9 - 0,65-sin(l/lm - 0,5),



L
roe T, - npedenbHOe COMpOTUBIIEHUE IPyHTA NPOAOSbHbIM

nepemetleHnam Tpybonposoga, MlMa;

| - AnvHa ydacTka OAHO3HauyHbIX Aedopmauuin
3eMHOM  MOBEPXHOCTUM B  MOMyMyNbAe  CABWXKEHMS,
nepecekaemoro TpybonpoBoaoM, M;

':I:'l - KO3(PMULMEHT, yUMTbIBaIOLWNA COOTHOLLEHUE

30H AedhopMaLmnii rpyHTa 1 Tpybonposoaa B NONymynbae;

Sy - MakcumanbHoe — CABWKEHWE  3eMHOM
NOBEPXHOCTH B nonymynbae, nepecekaemot
Tpybonposogom, M;

thom - TONLLMHA CTEHKN TpyGonpoeoaa,
HOMUHarnbHas, M;

Umax - nepemMeLleHue, COOTBETCTBYHOLLEE
=
HaCTynneHunto NpeaenbHoro 3HadeHns I, m.

12.3.15. Tpy6onpoBoabl, npoknaasiBaeMmbie B MM
npu wcnons3oBaHun ux no Il npuHumny, korga MMI
OCHOBaHMWS1 UCMONb3YHTCS B OTTAsiHHOM UMW OTTavBaloLLEM
cocTosHUM (C X nNpeABapuTEnbHbIM OTTauBaHWEM Ha
pacyeTHylo rnybuHy OO0 Havana BO3BEAEHWS COOPYXEHMWS
UNN ¢ JONYyLWEHNEM NX OTTauBaHWs B NEPUO, SKcnnyaTaumm
COOpYXeHUs1), HeoOX0OUMO paccyMTbiBaTb Ha MPOCAAKU U
nyvyeHus.

12.4. TIpo4yHOCTb U  KECTKOCTb OTBOAOB MU
TPONHMKOBbIX COEAUHEHUN

124.1. Tlpn npoBepke MPOYHOCTU  OTBOAOB



HeobXoQMMO yyuTbIBaTb MNPOAOSIbHbIE  HaMPSKEHUs] OT
AEeNCTBUA BHYTPEHHEro AaBMeHus, a Takke OT U3MEHEeHWs
OnvHbl  TpybonpoBoga noa  AOEWCTBMEM  BHYTPEHHEro
AaBneHus nNpoaykTa v oT U3MEHEHUS TemnepaTypbl CTEHOK
Tpy6 u  wusmba nNpu  KOMNeHcauum  NPOJOMbHbIX
aedopmaumi.

12.4.2. Mpwn onpegeneHum KECTKOCTU "
HaNpPsPKEHHOTO COCTOSIHUSA OTBOAOB cCriegyeT y4vuTbiBaTb
YCIOBWS UX COMPSKEHUs1 C TPYOON 1 BNNsiIHNE BHYTPEHHETO
OaBneHus.

12.4.3. MNpu pacvete TpybonpoBoga KeCTKOCTb
yyacTtkoB Ha panuHe oteogoB (Eol)pb., MH'MZ, [OIMKHa
BbIYNCNATLCA MO hopMyne

E,-I
(EJd),, = - (12.20)
ra

2r/.1e Eol - wmn3rmbHasi XecTkocTb CevYeHuss oTBoAa,
MH-m%;

kp - k0OatbhMLMEHT NoBbIEHNSA rTMBKOCTM 0TBOAA.
12.4.4. 3HauveHus koadpduUMEHTA MOBbLILLEHUS

rmbkocTn oTBOAOB Kp crneayeT BbIMUCNATH B 3aBUCUMOCTU
OT UeHTpanbHoro yrna oteoga % u koadhduumeHTa

rMOKOCTM ONMHHBIX OTBOAOB:
- npn O<o@= 45° k; cnegyet BblMUCNATbL MO
dopmyne

P N ¢;|
Icp=1+[‘kp—1‘]-—5 (12.21)



-npu @ = 45° f"f; crieqyeT BbIUUCHSATE MO hopmyne

3

Ky =k kg =1-2

- fr. (12.22)

+
roe }'C;. - KOA(PPULMEHT rMBKOCTU ANUHHBLIX OTBOAOB,

KOTOprﬁ cnenyet onpependtb € y4eToM aencreus
BHYTPEHHEro aAaBrneHund;

fi - napameTp  nepemelleHUi  CpPeaUHHOW
NMoBEPXHOCTU OTBOAA.

Paguyc cpegHelt nUHUM ceyeHuss oTBoda I, M,
crieayeT BblUUCATL MO hopmyne

r=(D - tnom)/2, (12.23)
roe D - aMameTp oTBOZA HAPYXHBIN, M;
tnom - HOMMHanNbHas TONWwnHa CTeHKMn otsoda, M.

12.4.5. Bxogawun B copmyny (12.22) napameTp
nepemelwennn f1, a Takke Apyrve  napameTpbl
nepemeweHun fi, Heobxogumble Ons  onpegeneHus
KoadppULUMEHTa yBENUYEHUS HaNpsKeHuh B OTBOAAX,
HaxoOsATCs Ha OCHOBaHWM Cregylolnx  PeKyppeHTHbIX

dopmyrn:



12
h=——:

a4

2.5
fi=—=2-4

@

35
=——-fi ;- (12.24)

a;

375
fi=—— /i

a,

3,85
fi=——— 1

s

12.4.6. B dopmynbl (12.24) BXOAOAT

BCroMoraTensHbie koadduumentsl a;(i =1.5], kotopble

BbIYMCNAIOT NO bopMyriaMm, B KOTOpble BXOAWUT napameTp
KPMBU3HbI OTBOAA An napamMeTp BHYyTpEHHEero gaBneHna p



a,=8,080+14360-(1+0,121- p"}- A%;
a, =8125+5908-(1+0,1875.p")- A% -

14,063

dy

a;=8222+1795-(1+0,343-p")- 1° -

12,250

a3

a,=85+329.7-(1+0,8-p")- A* -

6

25!

25

a,=1+13,187-(1+4.p")- 21 -

14,823

* (12.25)




L =—2"_ (12.26)
¥
( w-’ (P
_[1 ;z:,] | 2. 12.27)
mw_)' 'l,_E:'_;"

roe Pd - gaBneHue pacyeTtHoe, Mla;

Eo - mogynb ynpyroctu matepuana otsoga, Mla;

L, - koadpduumeHT MNMyaccoHa maTepuana oTeBoAa.

12.4.7. KoahdunumeHT rmbKoCTM  TPOMHUKOBLIX
coeavHeHW cnegyeT NPUHMMAaTh PaBHbIM eanHULE.

12.4.8. Tlpn pacyeTe Ha MNPOYHOCTb OTBOAOB
pac4yeTHbIi MOMeHT M, MH-Mm, BbluMcnsieTcs B 3aBUCUMOCTHU
oT na3rnbaroLLmx MOMEHTOB B [AByX B3aWMHO
NepneHanKynspHbIX MIOCKOCTAX M OT  KO3dumuMeHTa
yBenuM4eHus NpoAorbHbIX HANPSHXEHU no popmyne

M=m, JMI+M?. (12.28)

roe ms - KOAMMPUUMEHT YBENUYEHUSA HaNPsHKEHUI;

Mi - wusrmbarowmin  MOMEHT, [EeNCTBYHOLMA B
nnockoctn otBoga, MH-m;

Mo - wu3rmbatowmii MOMEHT, [OeWCTBYOLWNA K3
nnockoctn otBoga, MH-m.



12.4.9. Koau1UMEHT yBenuyYeHUs HanpsbkeHun B
oTBOAAaxX M cregyeT BbMUCHATbL B 3aBUCUMOCTU  OT
LieHTpanbHoro yrna oteoga #:

- npn 0< @< 45" yoappuumeHT  yBenuueHus
HaNPsHKEHWIt CredyeT BbIYUCHSTL N0 hopMmyne

_ . ,_ .-E_
m, =1+(m_—1} 15 (12.29)

=]
- npn @=45 KoadppMUMEeHT  yBenuyeHus
HanpsPKeHW cnegyeT BblYUCNATL N0 hopMyne

m, =m., (12.30)

=
roe #, - KOAMMULNEHT YBENMUYEHNS HaNPsHKEHUN B

AONWHHBIX OTBOAAX.

12.4.10. KoadpduumeHT yBenuyeHUs HanpskeHui B
-
ANWHHBLIX OTBOJdAax i, criegyeT onpefensTb C y4eTom

OEeNCTBMSA BHYTPEHHEro AaBneHns no oopmyne

L G | i+
::kﬁ;_z{?.(—ﬂ 1-;;]: (12.31)

= =l

roe R'; - K03(hpULMEHT rMBKOCTM NpUHMMaeETCA No
dopmyne (12.22);



fi - 3HayeHus napameTpoB nNepemMelleHui Mo
dopmynam (12.24).

12.4.11. Pe3synbTupyolimin narubarowmii MoMeHT M,
MH-m, OeicTBylOLWMIA Ha OTBETBMEHUE TPOWHMKA, crnegyeT
BblYNCNATb N0 hopmyne

M = fim, M) +(m, M) (1232)

rae Mi - wnsrmbawowmii MOMEHT Ha OTBETBIEeHuE
TpOWNHWKa, AEACTBYIOLMIA B MAOCKOCTU TPpONHMKa, MH-Mm;

Mo - wu3rmbalwmin MOMEHT Ha OTBETBMNEHUE
TpOWNHWKa, AEACTBYIOLLMIA U3 MAOCKOCTU TPpOnHWMKa, MH-Mm;

Mi, Mo - KO3(MPULMEHTbI YBENUYEHNS HaMPSXKEHUN
npu n3rnbe, COOTBETCTBEHHO B MIIOCKOCTM U U3 MIIOCKOCTU
TPOWHMKA, BblYMCNSAEMble MO hopMynam:

m, =maxJLf;- 0;9 ;11; £ =d/D; (12.33)

mi = 0,75-mo + 0,25, (12.34)

roe d, D - cooTBETCTBEHHO AonamMeTpbl Hapy>XXHOro
OTBETBIIEHNA U MarncrTpanun TpOI7IHVIKa, M.

12.4.12. Bxoaswmn B dopmyny  (12.33)
6e3pasmMepHbIi NnapaMeTp TPorHUKa h cnegyeT BbIUMCNATD:

- ans TC 6e3 ycunvBarloLmx 3N1eMEHTOB Mo opmyne



= [T"‘)ﬂ; (12.35)
¥

-ans TW n TWC no dopmynam:

(o) (T
h=|1+2 | (L),

o)

r=[D - (Th)nl/2, (12.37)

- (12.36)

roe D - avameTp HapyXHbIi OCHOBHOW TpyObl
(maructpanwu) TpovHuKa, M;

(Th)n - HOMMHaNbHas TOMNWMHA CTEHKM MarmcTpanu
TPOWHMKKA, M;

ro - pagunyc 3akpyrineHus Hapy)KHOﬁ NOBEPXHOCTU
CeyvyeHMs TPOMHMKA B NPOOOSIbHOWM MSIOCKOCTM CUMMETPUU,
M.

12.5. TNpoBepka oOLlel YCTOMYMBOCTU MOA3EMHbIX
TpybonposoaoBs

12.51. O6uwyto YCTONYMBOCTb yyacTtka
TpybonpoBoga  crnegyeT  MpoBepsATb B MIIOCKOCTM
HauMeHbLUEN XeCcTKocTU cuctembl. OBLas yCcTonyYMBOCTb
yyacTka TpyGonpoBoaa BbIMOMHSIETCS B Cnyyae, ecnu
YAOBNETBOPSIETCH YCroBue

1
S ‘:—:k—-f‘*q: (12.38)

)

roe S - 9KBMBaneHTHOe MpOAOMbHOE ycunue B
ceyeHun Tpybonposoga, MH;



Ner - KpUTUYeckoe MPOAONBHOE YCWUnne, KoTopoe
onpeaenseTca ¢ y4eToM paauyca KpUBU3HblI OCU, BbICOTI
3achbInkM, CBOMCTB rpyHTa, 6annacTMpoBKU U 3akpenneHust
aHKepamu, BO3MOXXHOro ob6soaHeHus, MH;

kub. - K03dpMUMEHT 3anaca obLuel YCTONYMBOCTH,
NPVHUMaEMbIi paBHbIM:

- 1,10 - onsa yyacTkoB Tpy6onpoBogos kaTeropun H;

- 1,30 - gnsa yyactkoB TpybonpoBoaoB kateropuii C n

12.5.2. O6wylo yCTOMYMBOCTb CriegyeT NpOBeEpHATb
ONs KPMBONMHEWHBIX Y4YacTKOB B MMOCKOCTM  u3rmba
Tpybonposoaa. OB6Lyo YCTONYMBOCTE Ha MPSMOMMHENHbIX
yyacTkax MoA3eMHbIX Y4yacTKOB criegyeT MpoBepsTb B
BEpPTUKaNbHOMW  MMOCKOCTM € PajguycoMm  HayanbHOW
kpuBm3aHbl 5000 m.

12.5.3. OkBMBanNeHTHOEe NPOAONbHOE OCEBOE yCunue
B ceyeHun Tpybonposoga S criegyeT onpeaensTb C y4eToM
Harpy3ok W BO3AENCTBUWA, NPOAOMbHBLIX W MOMNEePEeYHbIX
nepemMelleHnii  Tpybonpoeoga B COOTBETCTBUM  C
npasunammn CTPOUTENBHOW MEXaHVKN.

Ona npsiMONMMHeNHbIX y4acTkoB TpybonpoBogoB W
YYacCTKOB, BbINOMHEHHbIX YNPYrMMm n3rnbom, npyu oTcyTCTBUM
KOMNeHcaunn npoJonbHbIX Aedopmaunin, MpoCagok wu
NnyYyeHus rpyHTa 9SKBMBANEHTHOE NPOAONIbHOE ycunve B
ceveHun Tpybonposoaa S, MH, Belumncnsetcs no popmyne

S=oa-E-AT-A +(1-2-w)- 4 -y5-p. (12.39)

rae & - koadhdUUMEHT NMHENHOTO pacLUMpeHUs



maTtepuana Tpyo, (°C)'1;
Eo - mogynb ynpyroctu matepuana tpy6, Mla;

AT - TemnepaTypHbIi nepenag, °C;
L, - koadbduumeHT MNMyaccoHa maTepuana Tpyo;

As - nrowaab nonepeyHoro ceveHnst Tpyool (ctanw),

Ai - nnowaab nonepeyHoro ceyeHus Tpybonposoaa
"B cBeTy", M2;

p - paboyee paenenne, Mlla;

V& - koacbdnLMEHT HaaeXHOCTU MO BHYTPEHHeMy

AaBreHuto.

12.5.4. [Ons npubnmxeHHOW OLUEHKM  obLuen
yCTOMYMBOCTU  y4yacTka TpybonpoBoga moxeT ObiTb
MCMonb3oBaH NOPSAOK pacyeTa, npusBedeHHsin B 12.5.5 -
12.5.9.

12.5.5. 3HayeHue KpPUTMYECKOrO  MNPOAONbLHOIO
yeunus Ner, MH, cnegyeT BblYMCNATL MO popmMyne

N,=0,372-q - p,. (12.40)

rae q* - npedenbHoe MOrOHHOE COMPOTUBIIEHME
nepemeLleHusiM Tpybonposoda Beepx, MH/wm;

Py - pacyeTHbIi  paguMyc  KpWUBU3HbI  OCU



Tpybonposoaa, m.

12.5.6. MpenensHoe COMpOTMBIEHUE
nepemelleHnsm  Tpybonposoga BBepx q*, MH/m,
BbluMCnseTcs no dopmyne

g =w+q,. (12.41)

rae w - MoroHHbIN Bec Tpybonposoaa, MH/m;

=

g, - npepesibHas Hecyllas CnocoBHOCTb rpyHTa Mpu

BbINy4nBaHuu Tpybonposoaa, MH/m.

MpegenbHas Hecywasi CNoOcOOHOCTb FpyHTa npu
-
BbINy4MBaHUM Tpybonposoada §, AOMKHA BbIMACIATLCS:

- ONsi NecyaHblX W OPYrMX HECBSA3HbIX TPYHTOB MO
dopmyne

. ( H)
q. =;f—H-D-| I+k, . -— |: (12.42)

D)

- ONA MMWHUCTBIX UM APYrMX CBSI3HbIX FPYHTOB MO
dopmynam:

*

g, =ky, -c-D, (12.43)

kg, =min {1 U%} (12.44)



rae & - pacueTHbIN yaenbHbIii BEC IPYHTA 3aChINky, MH/M3;

H - rmybrHa 3acbinkv OT MOBEPXHOCTU FPyHTa A0
Bepxa Tpy6bl, M;

D - aMameTp HapyxHbIn TpyGonposoaa, M;

kH.s. - KO3(hdUUMEHT yyeTa BbICOTbl 3acbiNky Ans
necyaHbIX FPYHTOB OMNpeaensieTcs 3KCnepumMeHTanbHbIM
crnocoboM; ecnu  OTCYTCTBYKOT HafeXHble [JaHHble, TO
cnepyeT npuvHUMaThb paBHbiM 0,5 ANst NAOTHLIX FPYHTOB U
0,1 onsa cnaboHeCyLNX rPyHTOB;

kH.c. - KO3(hdUUMEHT yyeTa BbICOTbl 3acbiNky Ans
TIIMHUCTBIX FPYHTOB;

C - cuenneHne rpyHTa 3achinku (penpeseHTaTMBHOE,
xapakTtepHoe), MMMa.

12.5.7. [Ons BepTuKanbHbIX YrMOB NoBopoTa
BbIMYKMOCTbIO  BBepX, 0Opa3oBaHHbIX B pesynbTarte
ynpyroro usrmba c paguycoM KpueuaHbl £, pacueTHbii

paguvyc KpMBU3HbI [y NPUHUMAETCS PaBHbIM

Po = p- (12.45)

HonyckaeTcst ynpyruii  u3rmb, yOoBNETBOPSIOLLMIA
yCrnoBuio

£ 21000-D. (12.46)

Mpn 6Gonee KpyTbix MNOBOpPOTax Tpacchl criegyeT
MCMOMNb30BaTh BCTABKM XOSIOAHOMO THYTbS W 3aBOACKME
oTBOAbl C PagMyCcoM KPUBU3HLI OCW, YAOBIIETBOPSAIOLLEMY



YCIOBUIO
R >= 5D. (12.47)

12.5.8. TlpsimonuHewHble y4acTkm Tpybonposoaa
paccmaTpmuBaloTCa Kak M3OrHyTble (BbIMYKNOCTbIO BBEPX),
AN HUX pacyeTHbI paguyCc KpPUBM3HBLI NPUHUMAETCH

paeHbiM , = 5000 11,

12.5.9. [Ins BepTuKanbHbIX YrNOB NOBOpPOTa Tpaccehl,
06pa30BaHHbIX C MOMOLLBIO BCTAaBOK XOIOAHOMO THYTbS U

3aBO/ACKMX OTBOAOB, PacCYeTHbIA paauyc KpuBM3HbI g

nopsemHoro TpybonpoBoga onpefenseTcs B 3aBUCMMOCTU
OT KOHCTPYKTMBHOW CXeMbl yrma roBOpoTa Tpacchl,
npveeaeHHon B MNpunoxeHun B.

12.5.10. Ecnn ycnoBne oOWen yCTONYMBOCTMU
yyactka TpybonpoBoga (12.38) He cobniogaeTcs, TO
Heo6XxoaAMMO BbINOMHUTL OHO UMM HECKOSbKO CrieaytoLmnx
MEpPONPUATUIA:

- YBENUYUTBL FMYGUHY 3aCbINKK FPYHTOM;

- WU3MEHUTb CXeMy BbINONIHEHNA Yrra noBopoTa
Tpacchl,

- NpUMeHUTb GannNacTMpoBKyY (3akpenneHne) yyacTka
TpybonpoBsoaa;

- MpVYMeHUTL 3akpenneHve yyactka TpyGonposoga
aHKepHbIMY YCTPOMCTBaMU.

12.5.11. MeTtoguka OLEHKN YCTONYMBOCTU (DOPMbI
nonepeyHbIx ceveHunin TpybonpoBsoaa (MecTHOM
YCTOWYMBOCTM CTEHKM TPyObl) npuBeaeHa B MpunoxeHun [.



12.6. YcTonumBoCTb NonoXxeHuns Tpybonposoaa

12.6.1. lMopa ycCTOMYMBOCTBLIO MNOMOXEHUs (MpPoTUB
BCNNbITMSA) nofgpasymeBaeTcs obecneyeHWe NpPOEeKTHOro
NONOXeHNs y4yacTkoB TpybonpoBOAOB, NPOKMNaAbiBaeMbIX
Ha O0OBOAHEHHbIX OTpe3kax TPacCbl M MOABEPXEHHbIX
BO3AENCTBUIO  BblTankMBawLWMX  CUM.  YCTOMYMBOCTb
nonoxeHnsa TpybonpoBoga obecneumBaeTcs B Ccrniyvae
cobnogeHns HepaBeHCTBa

18]

pas

[#] iﬁc_=(

ol

12.48)

roe Qact - CymmapHas pacyeTHas Harpyska Ha
eQuHULy AnvHbl  TpyGonpoBoga, [AelcTBylollasi BBepX,
BKIMOYass YNpyrum OTNOp Mpwv nNpoknagke cBoOOAHbIM
nsrmbom, MH;

Qpas - CymMMapHas pacuyeTHasi Harpy3ka Ha eavHuLy
ONuHbl  TpybonpoBoda, AeWCTBylOLWas BHU3, BKIHOYas
cobcTBeHHbIN Bec Tpybonposoaa, MH;

Ik

wr - KOadUUMEHT 3anaca YCTOMYMBOCTU

nonoxeHus TpybonpoBoaa, NPUHMMAEMBbIA paBHbIM AniS
Yy4acTKOB Mpoknagku TpybonpoBoda (MO OTHOLIEHWUIO K
PYCIoBOW YacTn pek U BOJOEMOB):

- yepe3 6onoTa, NOMMbI, BOLOEMbI MPU OTCYTCTBUM
TeYeHus,, OOBOAHEHHble W 3anMBaemMble Yy4yacTku B
npeaenax BB 1% obecneyeHHocTH - 1,05;

- pycnoBbiX 4epes3 peku wwupuHon o 200 M no
CpedHeMY MeXEHHOMY YPOBHIO, BKMO4as MpubpexHbie
yyacTku B rpaHMuax Npou3BOACTBA MOABOAHO-TEXHUYECKMX



pabort - 1,10;

- Yyepe3 pekn M BOAOXPaHWNMULLA LUMPUHOMN CBbIle
200 m, a Takke ropHble peku - 1,15.

12.6.2. Ona onpegeneHus WHTEHCMBHOCTM

n
6annacTMpoBkn (BeC Ha BO3dyxe &y, ) Npyn obecneyeHun
YCTOMYMBOCTM TOJIOXKEHUS B YaCTHOM Criyyae YKNagku

Tpybonposoaa cBo6oAHbIM M3rMOOM 1 €ro paBHOMEPHOW Mo
ANVHe NpUrpy3ku criegyeT MCNonb3oBaTh 3aBUCUMOCTb

1 ., ,
R |k +g.—g.. —q. | —=
G - (5, p G + @ = G iy — G5y ) Y=Y os
(12.49)
rae nbal - ko3addpuUMEHT 3amaca No Harpyske,

NPUHUMAEMbIN PaBHbIM:

- ANA Xene3obeToHHbIX cpeacTB 6annacTUpoBKU -
0,9;

- AN YYTYHHbBIX CPeacTB GannacTuposku - 1,0;

gw - TMOrOHHas BblTankuMBawLWass cuna BoAbl,
JencTBylolas Ha Tpybonposog, MH/wm;

gb - WHTEHCMBHOCTb Harpysku OT Yynpyroro otnopa
npu cBobogHom mnarnée, MH/w;

Qpip - MOrOHHas Harpyska oT Beca Tpyobl, MH/wm;

qliq - MOroHHasi Harpyska oT Beca npoaykra, MH/w;

:'rgu,' - NNMOTHOCTb mMmaTtepuana cpeactea



6annacTupoBku, KF/M3;

¥ - NNOTHOCTb BOAbI, NPUHMMaemas Mo AaHHbIM
MN3bICKaHWUM, Kr/mS.

12.6.3. Mpn onpegeneHun pacyeTHowm
WHTEHCUBHOCTW  Harpyskum OT YNpyroro oTnopa npu

cBobogHOM n3rnde cnepnyet yunTbiBaTb 3HAK KPUBU3HbLI OCU
MU30rHYyTOro y4acTtKa - BbIMYKIOCTb U BOTHYTOCTb.

- AN4 BbINYKIbIX KOUBbIX MO (bopmyne

8-E 1 12.50

g, = 7 7 : ( )

- ansa BOrHyTle KpuBbIX NO d)opMyJ'le
32- By I 12.51

g, = 9 5 7 = ( )

rae Eo - mogynb ynpyroctu matepuana Tpy6sbl, MlMa;

| - MOMEHT WHepuuM ceyeHuss TpybonpoBoda Ha
paccMaTpuBaeMoM yvacTke, M™;

£ - yron noopoTa ocu TpyGonpoBoaa, paanaH;

£ - pagnyc KprBMaHBI yNpyroro uarmba, m.

12.6.4. Ins cnyyasi npyuMeHeHUsi 06eTOHMPOBaHHbIX
Tpy®O Mpu OTCYTCTBUM Harpys3ku OT YMNpyroro oTrnopa npuv
cB0oGoOHOM M3rube TOMLWMHY cnost o6eToHMpoBaHus tc, M,
cnepyeT onpenensite, UCMONb3ys CneaytoLLmMe 3aBMCUMOCTU



1
rc=?(D{—D—2-r&,_,j= (12.52)
DL~ (007} 7e~(DL-D) 7
D, = ; . (12.53)
1=k, -7

Di =D - 2-tnom, (12.54)
Dins = D + 2-tins, (12.55)

KoHcynbTaHTlnoCc: npyumeyaHue.
dopmyna gaHa B COOTBETCTBUM C oddULMANbHbLIM

TEKCTOM OOKYMEHTAa.

¥y =—". (12.56)
roe Dc - guameTp HapyxHbli 0BeTOHMPOBaHHOM
TPyObl (C y4€TOM TOMLMHBI CIIOSt OOETOHMPOBAHUS), M;
D - apmameTp HapyXHbI TpyObl, M;
Di - guameTp BHYTpEHHUIA TPYObI, M;

Dins - pgvameTp HapyxHbil Tpybbl C y4yeTom
N30NSILMOHHOIO CMos, M;

tins - TOMNLWMHA N3ONSALMOHHOIO CIOS, M;

tnom - TONLWMHA CTEHKM TPYGbl HOMUHANbHAS, M;



- ® L

Vi ¥ Yiws ¥ - TNIOTHOCTU COOTBETCTBEHHO
ctanu, 6eToHa, maTepuana W30MSAUMOHHOIO crosl, BoAbl,

KF/M3;

knf - koapdMUMEHT 3anaca  YCTOWYMBOCTM
nonoxeHus TpybonpoBoaa, npuHMmMaeMbii no 12.6.1.

12.6.5. Bec rpyHTa 3acbinkm npu pacdeTe
6annacTMpoBkM TpyboNpoBOJOB Ha PYCNOBbIX Yy4yacTkax
nepexofoB Yepes PeKN U BOAOXPaHUNULLA HE YYUTbIBAETCS.
Mpy npoBepke obLien ycTonumBoCcTM TpybonpoBoga Kak
CXKaToro CTEepXHA [OMyCKaeTCs YyuuTbiBaTb BeC [PyHTa
3acbinku TonwuHon 1,0 m npy 06s3aTensHOM cobnoaeHnn
TpeboBaHWin B YacTu 3arnybneHuns Tpybonpoeoga B AHO He
meHee 1 M.

12.6.6. PacueTHas HecyLwas cnocobHOCTb aHKepHOro
yctponcTtBa Banc, MH, BbluncnseTcsa no popmyne

Banc = z'Manc-Panc, (12.57)

roe z - KONMMYeCTBO aHKepOB B OAHOM aHKEPHOM
YCTPOWCTBE;

Manc - KOIMUUMEHT, 3aBUCALLMIA OT KonMyecTBa
aHKepoB B YCTPOMCTBE M OTHOCMTENBHOIO pa3Mepa aHKepa,
NpUHYMaEMbI paBHbIM:



—mpuz=lumnmpuzz=2uD/D,  =3: m, =1

r \
! it (12.58
—mpuzz=lul=D/D_ _<3: mM:U=25-|]+£. ( )
\ e



roe D - HapyxHbI guameTp Tpybonposoda, M;

Danc - MakcumManbHbI NMHENHBIA pa3Mep rabaputa
NPOeKUMN OAHOrO aHKepa Ha rOPU3OHTarbHYH MNIIOCKOCTb,
M.

PacueTHas Hecywlaa cnocobHocTb aHkepa Panc, MH,
Mo rPYHTY OCHOBaHUSA BblYUCTISAETCS No hopmyrne

D
P =
m S (12.59)

a2

rae ... - Hecywas cnocobHocTb aHkepa, MH,

onpegensiemasi pac4eTom Mnu Mo pesynbTatam MoseBbiX
WCMbITAHWUI;

kanc - koadppuuMeHT 3anaca no  Hecylen
CMOCOOHOCTU aHKepa, NPUHUMAEMbIV PaBHbIM 2,2.

12.7. PacueT HaaseMmHbIX Tpy6onpoBoaoB

12.7.1. HapsemHble Tpybonposoapl MoryT
npencTaBnATb cO6OV criefyoLwme KOHCTPYKLUN:

- GanouHble;

- LUNPEHrenbHble;
- apOYHbIE;

- BUCAYME,;

- BAHTOBbIE;



- MOCTOBbIE (DepMbl.

12.7.2. HapsemHble (OTKpbITble) Tpybonposogebl
crnepyeT NpoBepsATb Ha MPOYHOCTb, OBLLYI0 YCTONYMBOCTb U
BbIHOCMMBOCTB (Mpu konebaHnsAx B BETPOBOM MOTOKE).

12.7.3. HapsemHble  TpyGonpoBoAbl  JOMKHbI
NPOEKTUPOBATLCSA C Y4ETOM BO3MOXHOMO Mponycka no HUM
BTY, a Takke 3anonHeHus BOAOW MpW MApaBAUYECKNX
MCMbITAHUSAX.

12.7.4. TpoponbHble ycunusa, wusrnbawowme un
KpyTAlWME MOMeHTbl B HaA3eMHblx  Tpybonposogax
pasnuyHbIX cUCTeM Mpoknagku (6anoyHbiX, WNPEHrenbHbIX,
BaHTOBbIX, BUCSAYMX, apOyHbIX WU Ap.) cnegyeT onpeaensatb
B COOTBETCTBMM C OOWMMM npaBunamm CTPOUTENbHON
mexaHukun. Mpu atom TpybonpoBog paccmatpuBaeTcs Kak
CTepXeHb (NPSMONUHENHBIA NN KPUBOSITUHENHBIN).

Mpn Hanu4yum narmnbatoLmx MOMEHTOB B
BEPTUKaNbHONW W TOPU3OHTarNbHOW MIIOCKOCTAX pacyeT
cnegyet npousBoauTb NO WX paBHodewcTBylolen. B
pacdyeTax HeobOXOOUMO  yu4uTbiBaTb  FEOMETPUYECKYHD
HENUHEeNHOCTb CUCTEMbI.

12.7.5. Tpu onpegeneHnn NPOAOMbHbLIX YCUNUA ©
n3rmbaLmx MOMEHTOB B Hag3eMHbix Tpybonposogax
crnefyeT yyuTblBaTb W3MEHEHWS pacyeTHOW CXeMbl B
3aBMCMMOCTM  OT MeToda MOHTaxa Tpybonposoaa.
M3rmbatowme MOMeHTbl B BeCKOMMEHCATOPHbIX Nepexoaax
TpybonpoBogoB HeobxoaMmo onpedensaTb € y4YeToM
nNpoAosbHO-NonepeyHoro  u3rnmba. PacdyeT Hag3eMHbIX
TpyOONpoBOAOB  [OOMKEH MNpOM3BOAMTBCS C  Yy4YeToM
nepemMeLleHui Tpybonposoaa Ha NPUMbIKAOLLNX
noaseMHbIX yyacTkax TpybonpoBoaos.



12.7.6. BanoyHble CUCTEMBbI Haa3eMHbIX
TpyOONpPOBOAOB AOMKHbI PACCHMTBIBATLCS C Y4ETOM TPEHUSA
Ha onopax, npu 3TOM TMPUHMMaETCs MeHblluee Wnu
Gornbluee M3 BO3MOXHbIX 3HAYeHUI KoadpduumneHTa TpeHns
B 3aBUCMMOCTM OT TOro, YTO OfacHee AnNS [OaHHOro
pacdeTHoro cny4asi.

12.7.7. Tpy6onpoBoabl 6anoyHblX, LUNPEHrenbHbIX,
apo4YHbIX W BUCAYMX CUCTEM C  BOCMPUHMMAaEMbIM
TpybonpoBOAOM pacnopoM AOSKHbl BbiTb paccunTaHbl Ha
0o0LLyH0 YCTONYMBOCTL B MIIOCKOCTN HaMMEHbLLEN XXECTKOCTU
cUCTEMBI.

12.7.8. PacyeTHble  BenU4MHBI NPOAOMbHbLIX
nepemMeLleHnii  HagsemHbIX  yyacTkoB  Tpybonposoga
crnegyeT onpedensdATs OT MaKCUMMarbHOMO MOBbILLEHUS
Temnepartypbl CTEHOK TpyO (MOMOXMTENBHOTO PaCYETHOro
TemnepaTypHOro nepenaga) W BHYTPEHHEro [AaBrieHusi
(yonuHeHne TpybonpoBopa), a Takke OT HaubornbLiero
NMOHWXKEHUs1 TemnepaTypbl CTEHOK Tpyb (oTpuuartenbHoro
TemnepaTypHOro nepenaga) npv OTCYTCTBUM BHYTPEHHEro
AaBsneHus B TpybonpoBoae (ykopodeHune Tpybonposoaa).

12.79. C uenbld  yMeHblLUEHWss  pa3mMepoB
KOMMNeHcaTopoB pekomeHayeTcs NPUMEHATb
npeaBapuTENbHYI0O UX PaCTSXKKY UMM cXaTtue, Npyu 3TOM Ha
yepTexax OOSKHbl YKasblBaTbCA BENUYUHbBI PACTSXKU UMK
cKaTnst B 3aBMCMMOCTM OT TemnepaTtypbl BO3ayxa, npu
KOTOPOW MPON3BOAUTCA CBApKa 3aMblKalOLLMX CTbIKOB.

12.7.10. OueHky oO6LLen YyCTOMYMBOCTM HaO3EMHbIX
y4yacTKOB  TpyOOMpoBOAOB  crneayeT  BbIMOMHATL B
COOTBETCTBUM C NpaBuriaMu CTPOUTENbHON MeXaHuKu Ang
CTEPXXHEBbIX CUCTEM.

12.7.11. Mponet Haf3eMHOro 6ano4yHoro



MHOrOMponeTHOro  yyactka  TpybonpoBoga  [AOSKeH
YAOBNETBOPATL  YCMOBUSIM  CTATUYECKOW MPOYHOCTM U1
a’poaVHaMMYEeCKOW YCTOMYMBOCTM (YCMOBMIO OTCYTCTBUS
pe3oHaHCHbIX KonebaHuii TpybonpoBoda B BETPOBOM
noToke).

12.7.12. TlponeT Hap3emHoro TpybonpoBoaa
crnepgyeT onpeaenaTb ANs CTagum ero akcnnyatauuu. B
criyyae ruapocTaTMyeckux —ucnbiTaHunm  Tpybonposoaa
HeobxooMMo onpegenuTb NponeT AN CTaguv UCNbITaHWn
WKW NPeaycMOTPETb MOHTaX OONOMHUTENbHBIX BPEMEHHbIX
Onop Ha Nepuog UCMbITaHWUNA.

12.7.13. Mponet Hag3eMHoro 6anoyHoro
MHOrOMpoNIeTHOro yvactka TpybonpoBoga L  gomkeH
NPUHMMAaTLCS Kak MEHbLUEE U3 ABYX 3HAYEHWI nporeTa:

- 13 YCINOBMS CTAaTMYECKON NPOYHOCTMU Lsta;

- 13 YCNOBUSA a3poAnHaMUNYECKON YCTONYMBOCTM Ldyn

L = min {Lsta; Ldyn}. (12.60)

12.7.14. OnpepeneHve nponeta W3 YCroBUA
CcTaTUYEeCKoW NPOYHOCTH

12.7.14.1. TpomeT 13 ycrnoBuWs CTaTUYECKOW
NPOYHOCTW OOMMKEH MPUHUMATbCS Kak MeHbllee U3 AByX

3HauYeHuIn nponeta, onpeaensembix Ans pactaHytoin L,

M, u okatoit L_,, M, 30H NOMNepeyHoro ceyeHusi, B KOTOPOM

OEeNCTBYET MaKCUMarbHbIA N3rnbdaroLLmMii MOMEHT

L,=min{L] ;I } (1261)



12.7.14.2. 3HaveHuss nporeTtoB U3  YCroBuUS
CTaTUYeckonW NPOYHOCTU ANS PacTAHYTOM U CXKaToW 30H
BbIYMCIIAOT COOTBETCTBEHHO MO POpMynam:

-

1l —%.[:o:;:]; (12.64)

- a,
o =R—”‘= (12.65)
:

roe Ry - pacuyeTHoe COMpOTUBREHUE PaCTSKEHUIO
(cxatnio) matepmana Tpy6 no TekyyecTu, onpegernsiemoe
no copmyne (12.2);

¥ . noHwxatoLwmii KO3a(pULMEHT, yuUTbIBAKOLLUNIA

CMOXHOE HamnpsbkeHHOe COCTOsiIHME B COOTBETCTBUMU C
Teopuen Museca;

0, - KomnbLeBOe HarnpshkeHne OT BHYTPEeHHero

AaBneHus, onpegensemoe no gopmyne (12.9), MMa;

w - MOMEHT COMNPOTMBIIEHNS! ceyeHus
TpyGonpoBoaa, M3



gsta - MOrOHHasA Harpyska Ha TpybonpoBoz B pac4yeTe
Ha cTaTuyeckme Harpysku u Bosgenctausi, MH/m.

12.7.14.3. ToroHHas Harpyska Ha pr6onpOBo,q Qsta,
MH/m, B pacyeTe Ha cTaTuyeckme Harpysku u BoaneMCTBMﬂ

onpegenaeTca Kak paBHO,D,eVICTBleLLI,aﬂ BepPTUKarbHON q si

1 FOPU30HTarLHON qm COCTaBMSIOLLMNX

G = [:qi;f]:+(:g_;";zf]:_ (12.66)

12.7.14.4. BepTukanbHasa cOCTaBnsawLWas MOroHHOMN
Harpyskm gsta, MH/M, BbluncnseTcs no opmyne

Greg =Gz + 0o+ e, +4., + G5, (12.67)

rae gwgt - MOTOHHBIN Bec Tpy6bl, MH/Mm;

gins - MOTOHHbIN BEC N30NSILUNOHHOIO
(MPOTMBOKOPPO3NOHHOIO) NOKPbITUA, MH/M;

Qtp. - MOrOHHBLIA BEC TENOU30NSLMOHHOIO Crlos,
MH/m;

gsi. - MOrOHHbIN Bec cHera (unn obnegeHeHwus),
MH/m;

gliq - MOrOHHbIN BEC NepekayYrBaemMoro npoaykTa,
MH/m.

12.7.14.5. [Ina onpegeneHns Harpysok, BXOASALWMX B
BblpaxeHusa (12.66) u (12.67), cnepgyeT wucnonb3oBaTb
dopmynbl, NpuBEeAeHHbIe B pasgene 11.



12.7.15. OnpepgeneHue nponeta W3 YyCNoBuiA
aspOAMHAMUYECKON YCTOMYNBOCTU

12.7.15.1. TponeT 13 ycrnosui aspoguHaMmnyeckomn
YyCTOMYMBOCTYM Ldyn, M, CneayeT BbIMUCASATL NO hopmyne

roe k - koadppmumeHT yyeta uncna nponetos (ans
MHOrOMPOJIETHON CUCTEMbI C YMCNOM MporieToB 6onee Tpex
paBeH T);

& - KOHCTPYKUMOHHbI [eKpeMeHT KoneGaHuit
(MoxeT npuHUMaTh 3HaveHns npumepHo ot 0,1 go 0,001);

K; - «xosthduumeHT 3amaca no AeKpeMeHTy

konebanun (> 1);

¢ - aspoarHammieckui koadbduument (= 1.15);

a2 - NNOTHOCTbL BO3AyXa B BEeTPOBOM MNOTOKe
(=125 kT/Ar);

Dtp. - avameTtp TpyGomnpoBoaa C Y4eTOM CroeB
N30MALMOHHOIO NOKPLITUSA M TENIOU30NALNM, M;

V0 - CKOpPOCTb BETpa HOpMaTtuBHasi, M/c;

2EoI - n3rnbHas XecTKoCTb ceyeHus Tpybonposoaa,
MH-m*;

)



m - NOroHHaa Mmacca pr6onp030ﬂ,a, Kr/Mm.

12.7.15.2. 3Ha4yeHnsa KOHCTPYKLMOHHOIO AeKpemeHTa
koneGaHuii & u KoapduuMeHTa 3anaca No AEKPEMEHTY

konebanmn K; cneayer onpemenaTs Ha OCHOBaHUM

SKCMEPUMEHTANbHbIX  JaHHbIX ANl KOHCTPYKTUBHbIX
pelleHnin HagsemHoro TpybonpoBoda, WAEHTUYHBIX C
NPOEKTUPYEMBIM.

MpumeyaHue. Mpu OTCYTCTBUAN SKCTIEPUMEHTANBHBIX
O@HHbIX  3HAYeHWs  KOHCTPYKLMOHHOTO  [eKpemeHTa
konebaHuin  pekomMeHayeTcs  MPUHUMaTb  PaBHLIMU
& =0.,020 pns tpy6onposogos DN <= 200 u & =0,007
ans Tpy6onposogos DN > 200, a 3HavyeHne koaddumumeHTa
3anaca no [OekpemeHTy konebaHnii  pekomeHayeTcs
npuHumath pasHbim K; =133 Hesasucumo ot anametpa

Tpybonposoaa.

12.7.15.3. HopmaTuBHas ckopocTb BeTpa Vo, Mm/c,
BblUMCNAETCS No opmyre

vy, =42-K-w,/p. (12.69)

rae K - nonpaBoYHbIn kK03(PDULMEHT, NPUHUMAEMbIN
paBHbIM K = 0,75, ecrnin ocb TpybonpoBoga HaxoguTcs Ha
BbICOTE Hag NOBEPXHOCTblo 3emnm <= 5 M, 1 K = 1 npu
GonbLUe BbICOTE;

W0 - HOPMaTMBHOE 3Ha4YeHWe BETPOBOrO AaBMEHUS,
Ma, koTopoe creayeT MPUHMMATb COFMMAcHO AaHHbIM

Tabnuubl 11.1 csoja npasun, yTBEpXOEHHOro
MwuHpernodom Poccun [19], B 3aBUCMMOCTM OT BETPOBOIO
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painoHa;

£ - nnotHocTb BO3AyxXxa B BEeTpPOBOM MNOTOKe

(=125 kr/vr).

12.7.15.4. ToroHHylo maccy Tpybonposoga m, Kr/m,
cneayeT BbIUYMCNSATL A9 ONOPOXHEHHOrO Tpybonposoaa no

dopmyne

{

m=1 |\ Gge T G T e 1 (12.70)

1
g
rae gwgt - MOrOHHbLIN BeC Tpy6bl, MH/Mm;

Qins - MOFOHHbIN BeC N30MNALMOHHOIO
(MPOTMBOKOPPO3NOHHOIO) NOKPbITUA, MH/M;

gtp. - TMOTOHHbLIA BEC TEMMOU3ONALMOHHOIO Crlos,
MH/m.

12.7.16. TpeboBaHus K pacyety ornop
Tpybonposoaos

12.7.16.1. Pacyetr ocHOBaHWi, ¢yHOAMEHTOB W
camux ornop criegyet nNpoussoauTb MO MNoTepe Hecyllen
€NocobHOCTM (MPOYHOCTU U YCTONYMBOCTU MOSOXEHNS) UMK
HEenpUrogHOCTN K HOPMarbHOW 3KCMyaTauunn, CBA3aHHOMW C
paspyLleHVeM X ANEMEHTOB UNN HEAOMNYCTUMO BonbLLUMMU
AedopmaumsMm  OMop, OMOPHbIX YacTeW, JreMeHToB
NponeTHbIX CTPOeHW unu Tpybonposoaa.

12.7.16.2. Onopbl  (BkNtoYasi  OCHOBaHUA W”
(hyHOAMEHTbI) 1 OMOPHbIE YaCTU CreayeT paccunTbiBaTh Ha
nepegaBsaemble TpybonpoBoAOM U BCMOMOraTenbHbIMU
KOHCTPYKUMSIMWU ~ BepTUKanbHble U FOPU3OHTamnbHble



(npogonbHble ¥ nonepeyHble) ycunus u  usrnbatowme
MOMEHTbI, OnpeAensemMble OT Harpy3oKk W BO34ENCTBUN B
Hanbonee HEBLINOAHLIX WX COYETaHWAX C  Yy4eToM
BO3MOXHbIX CMELLUEHUA Onop W OMOPHbLIX YacTen B
npotiecce aKcnnyataumm.

Mpn pacyeTe onop cnegyet yuuTbiBaTb [NyOuHY
npomep3aHnMs WnuM OTTamBaHWa [pyHTa, Aedopmaumm
rpyHta (mydeHne w npocafgka), a Takke BO3MOXHble
M3MEHEHNA CBOWCTB [pyHTa (B npegenax BOCNPUATUSA
Harpysok) B  3aBMCMMOCTM  OT  BpeMeHuW  roda,
TEMNepaTypHOro pexuma, OCyleHuss wnu obBOOHEHUS
y4acTKOB, MpuUneralLwmx K Tpacce, 1 gpyrux yCroBun.

12.7.16.3. Harpysks Ha onopbl, BO3HMKawLWne OT
BO3OENCTBMA  BeTpa U OT  M3MEHEHWA  ANWHbI
TpybonpoBOAOB MOA BAMSHMEM BHYTPEHHEro AaBfeHus 1
M3MEHeHMs  TemnepaTypbl  CTEHOK  TpyO,  [OOMKHbI
onpefensTeCa B 3aBUCUMMOCTU OT TMNPUHATOW CUCTEMBI
NpoKNagkMn W KOMMeHcauuu npoAorbHbIX Aedopmaumn
TpybONpoBOAOB C y4ETOM COMPOTUBIIEHUI NEPEMELLEHNAM
TpybonpoBsoaa Ha onopax.

12.7.16.4. Harpy3kn Ha HenogswxHble ("mMepTBbie")
onopbl Hag3eMHbIX 6anoyHbix cuctem TpybonposBoaoB
cnegyeT  MNpuUHUMaTb  pPaBHbIMM  CyMME  YCWUIWW,
nepefarLlLMxcsa Ha Ofopy OT MPUMbIKAIOWMX Y4acTKOB
TpybonpoBoga, ecnum 3TU YyCcunusl HanpasfieHbl B OAHY
CTOPOHY, W pasHOCTW yCWIWWA, ecnu 3TW  ycunus
HanpaBneHbl B pasHble CTOPOHbl. B nocnegHem cnydae
MEHbLUAs U3 Harpysok NPUHUMaeTCs C KOIPDULMEHTOM,
paBHbiM 0,8. lpu paBeHCTBE yCWNWKA, HampaBfeHHbIX B
pasHble CTOPOHbI, TFOPWU3OHTANbHYD Harpysky crnegyer
NPUHUMaTL C KO3 PULMEHTOM, paBHbiM 0,2.

12.7.16.5. MpoponbHO-NOABUXHBIE 7]
cBoGOHO-NOABMKHbIE  OMOpbl  GanoyHbIX  HaA3eMHbIX



cuctem  TpybGoOMpoBOAOB  criedyeT paccuyutbiBatb  Ha
COBMECTHOE  [eNCTBUE  BEpTUKaNbHOW  HarpyskM U
rOPU3OHTarbHbIX CUJT UK pacHeTHbIX MepemeLLeHnin (npu
HenoABWXHOM 3akpensieHny TpybonpoBoaoB K ornope, koraa
€ero nepemMelleHne MNpoucxoauT 3a cyeT usrmba CTonKu).
Mpwn onpeneneHnn ropnsoHTanbHbIX YCUITMIA HA NOABMKHbLIE
onopbl HEOBX0AMMO MpUHMMATL MakcumaribHoe 3HadeHue
KoadhULMEHTa TPEHMS.

B npsamonuHedHbix 6GanoyHbix cuctemax 6e3
KOMMeHcaumMnm MpoAonbHbIX  Aedopmauuii  Heobxognmo
yunTbiBaTb BO3MOXHOE OTKMNOHeHue Tpybonposoga oOT
npsmon. BosHukawlwee B pesynbTaTe 3TOMO0 pacyeTHoe
ropusoHTanbHoOe ycunme OT BO3LENCTBUA TemnepaTypbl U
BHYTPEHHEro AaBneHus, AeNCTBYIOLEE HA NMPOMEXYTOUHYIO
onopy neprneHaMKynspHo ocu Tpybonposoga, cnepyet
npuHumate paBHbiM 0,01  BENWMYMHBI  MakcMManbHOro
9KBMBANeHTHOro NPoAoNbLHOro ycunus B Tpybonposoae.

12.7.16.6. Tlpn pacdeTe OMNOp apouHbIX CUCTEM,
aHKEpHbIX OMop BUCAYMX W APYrMX CUCTEM crnegyet
Npov3BOANTbL pacyeT Ha BO3MOXHOCTb OMPOKMAbIBAHWA U
CABUI 3TUX CUCTEM.

12.8. lNpoBepka MpPOYHOCTM M PaboTOCNOCOBGHOCTM
Tpy6onpoBOAOB NpY CENCMUYECKMX BO3AENCTBUAX

12.8.1. YyacTkn TpybonpoBogoB, MpokrnagbiBaeMble
B CENCMUYECKUX panoHax, YykasaHHbiXx B 9.8.1, OOMKHbI
ObiTb  MpPOBEpeHbl  pacyeToOM  Ha  MPOYHOCTb MU
paboTocnocobHOCTb B COOTBETCTBMM C TpeboBaHMsAMU
HacTosllero pasgena M C  Y4eTOM  CeNCMUYECKUX
BO3OEVCTBMIN COrMacHO CBOAY MpaBwuil, YTBEPXOEHHOMY
MwuHpernoHom Poccuum [20].

12.8.2. Cencmunyeckad onacHOCTb 30HbI MPOKMNagKu
TpybonpoBoaa npeaBapuTenbHO OLEHWBAETCA MO KapTam
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OCP-97 [21]. IHTEHCMBHOCTb BO3MOXHOIO 3eMNeTpsiceHns
cnegyet oueHnBaTb no wKane MSK-64 [14].
OkoHYyaTenbHas OLEeHKa CeNCMUYECKOM OMacHOCTU 30HbI
npoknagku TpybonpoBoga [AomkHa ObiTb BLIMONHEHA Ha
OCHOBaHMM CENCMUYECKOrO MMUKPOPANOHMPOBAHUS  30HbI
npoknagkun Tpybonpoeoaa.

12.8.3. YyacTkm nogseMHbix  Tpyb6onpoBoAoB,
npoknagsiBaemble B CencMmyeckmnx pavioHax,
noapasfensioTcs Ha ABE KaTeropuu:

- Y4aCTKM MOBBLILEHHOW CENCMUYECKOM OMacHOCTU -
y4acTKn C CeNCMUYHOCTLIO CcBhiwe 8 Gannoe o 9 6annos
BKNIOYNUTENBHO;

- yyYacTkm 0coboW CelcMMYecKoW OnacHoCTU -
Yy4acCTK1 NnepeceyeHnss akTVBHbIX TEKTOHUYECKUX PasfoMOB.

12.8.4. YyacTKM NOBbIWEHHOW  CENCMUYECKOMN
OnacHoCTH

12.8.4.1. [Ins kaxgoro anemMeHTa paccyuTbiBAeMoro
noA3eMHOro yyacTtka TpybonpoBoaa onpegensitoT

npoposnbHble HanpsbkeHna Ty .;, Mla, oT pewncteua

CeViICMUYECKUX CUI1, HanpaeneHHbIX BOOMb NPOAONLHON ocK
TpyGonpoBoaa no dopmyre

0,04-my-ky-k,-a_-E,-T,
Oy =% - . (12.71)

€p

roe mo - Ko3MUMEHT 3aLlemMreHns Tpybonposoaa
B IPYHTE;

ko - KOS(PULMEHT, yUMTbIBAIOLWMIN OTBETCTBEHHOCTb
TpybonpoBoaa;
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kn - K0O9(bPULMEHT NOBTOPSAEMOCTU 3EMNETPACEHNS;
ac - CeriCMmnyecKoe yCcKopeHue, M/C2;
Eo - mogynb ynpyroctu matepuana tpy6, Mla;

To - npeobnapawwmii nepuog  CENCMUYECKNX
konebaHun TrpyHTOBOro MaccuBa, onpegensiembin  npu
N3bICKaHUAX, C;

Cp - CKOpPOCTb pacrnpoCTpaHeHWss B FPyHTOBOM
MaccvMBe NpPOAOSIbHOM  CEMCMMYECKOM BOMHbI  BAOMb
npoponbHol ocn Tpybonposoaa, m/c.

12.8.4.2. KoadbcpuumeHT 3aemneHusi Tpybonposoaa
B TPyHTEé mo criegyetT onpefensts Ha OCHOBaHUU
marepwvanoB usbickaHui. [1ns npegBapuTenbHbIX pacyeToB
AonyckaeTcs NpUHMMaTh AaHHble Tabnuubl 17.

Mpun BbIGOpe 3HayeHus  koadpduumeHTa Mo
HeobXoOMMO yunUTbIBaTb W3MEHEHWS! COCTOSIHUS TPYHTA,
OKpy>atoLero TpybonpoBoA B npoLecce aKcnnyartauuu.

12.8.4.3. CkopocCTb pacnpocTpaHeHns B FPYHTOBOM
Maccuse NPOOOSIbHOWM  CEMCMMYECKOW BOSIHbI  BOOSb
npoaonbHoM ocu TpybonpoBoga Cp criegyeT onpeaenstb
npu u3bickaHusix. Ha ctagum paspaboTkM npoekTa
JonyckaeTcs NpUHUMaTh AaHHble Tabnuubl 17.

12.8.4.4. KoacbdpumumeHT Ko, yunTbiBaloWMA CTENEHL
OTBETCTBEHHOCTYU Tpybonposoaa, 3aBUCUT oT
XapakTepucTuku TpybonpoBoda 1 onpeaenseTcsa CornacHo
AaHHbIM Tabnuupbl 18.

12.8.4.5. MoBTOpsieMoCTb CENCMUYECKNX
BO30EWCTBMI cregyeT npuHumath no kaptam OCP-97 [21]
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M COrnacHo CBoAy MpaBuil, yTBEpXAeHHOMY MuHpermoHom
Poccuun [20]. 3HaveHnss koapPULMEHTOB MOBTOPSEMOCTMU
3eMneTpsaAceHun kn cnegyet NpyMHUMaTh COrMacHO AaHHbIM
Tabnuubl 19.

12.8.4.6. CeNcmumyeckoe YycKopeHne ac crnepyet
onpefensiTe N0 AaHHLIM CENCMUYECKOTO PaiOHMPOBAHNSA 1
MWKPOPaMOHWPOBaHNSA,  NOMy4aeMbiM  Ha  OCHOBaHUK
aHanu3a 3anucert CENCMOMETPUYECKMX CTaHUMiA paHee
MMEBLLMX MECTO 3EMIETPSCEHUN B paioHe CTPOUTENbLCTBA
MAM B aHamnormyHbIX MO CENCMWUYECKUM  YCIOBUAM
MECTHOCTSX. BenuuumHbl NpuHMMaeMbiX MakcUMarbHbIX
pacyeTHbIX YCKOPEHUI NO akceneporpammamM AOSKHb! 6biTb
He MeHee yKa3aHHbIx B Tabnumue 20.

Ta6bnuua 17

XapaKTepucTukM rpyHTOB Npu pacyeTe TpybonpoBoaos
Ha CceiCMUYeCKne BO3LENCTBMUSA
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CkopocTtb Koadhchuum

pacnpocTpaHe €HT
FOVHTBL HUS 3allemneHus
Py NpPoAObHON Tpybonpo
CEencMn4ecKkomn BOAA B

BOJHbI Cp, M/C rpyHTE Mo

HachbinHble, pbIXnble Necku, Cynecu, CyrnmHK1 1 120 0.50
apyrue, KpoMe BOOOHACILLIEHHbIX ’

lMNecyaHble manoBnaxHble 150 0,50
lNecyaHble cpegHen BNaXXHOCTU 250 0,45
[NecyaHble BOAOHACHILLIEHHbIE 350 0,45
Cynecu u cyrnmHku 300 0,60




CMnHMCTbIE BNaXHble, NNacTUYHbIE 500 0,35

[MuHuCTbIE, NONyTBEpAble U TBEpAble 2000 0,70

Jlecc n neccoBngHblie 400 0,50

Topd 100 0,20

HuskoTemnepaTtypHble Meparble (necyaHble, 2200 1,00
FMUHUCTbIE, HACLIMHbIE)

BbicokoTemnepaTypHble Mep3nble (NecyaHble, 1500 100
FMUHUCTbIE, HACBIMHbIE) '

paBun, WwWebeHb 1 ranevyHnk 1100

Cwm.

M3BeCTHSAKN, cnaHLbl, Nec4aHnkn npuMmeYaHune

(cnaboBbIBETPEHHBIE, BbIBETPEHHBIE N CUMNBHO 1500 2

BbIBeTpeHHbIe)




CkanbHble nopoabl (MOHONUTHLIE) 2200

MpumeyaHus

1. B Tabnuue npmBeaeHbl HAUMEHbLUME 3HAYEHMS Cp, KOTOPbIE CrieayeT YTOUYHATb
Npu N3bICKAHNAX.

2. 3HayveHus koadhpmumeHToB 3allemneHns TpybonpoBoaa cnegyeT npuHUMaTh
MO rPYHTY 3achIMKu.

Ta6bnuua 18

3HadeHusa koadpurumeHTa ko, yumMTbIBaKOLLErO CTEMEHb
OTBETCTBEHHOCTM TpyGonposoaa

3HayeHune

XapakTepucTuka Tpybonposoaa koacbpuLmenTa Ko

Tpybonposoabl npu pabovem gasneHuu cebiwe 10,0

MMa 2.0




Tpy6onposoakl npu paboyem gasneHuun ot 2,5 o 10,0
Mla Bkno4YnTENBHO.

TpybonpoBoabl HE3AaBUCUMMO OT BENUYUHBLI pabodero
AaBneHusi, obecneyvnBaroLime QOYHKLMOHMPOBaHME 0cobo 1,5
OTBETCTBEHHbIX OO BHEKTOB.

Mepexoabl TPy6ONpoBOAOB Yepes BoAHbIE nperpagpbl C
LUMPUHON MO 3epKany B MexeHb 25 M 1 6onee

TpybonpoBoabl npu paboyem gaenenun ot 1,2 0o 2,5 12
Mlla ’

Mpumevanue. MNpu cencmuyHocTM Nnowaakm 9 6annos u Bbile KoapduumeHT ko
ansa TpybonpoBoaoB, yka3aHHbIX B NO3MUUSAX 1 1 2, YMHOXaeTCs JOMONTHUTENbHO Ha
KoadppumumeHT 1,5.

Tabnuua 19

3HaveHusa koapduLmMeHTa NOBTOPAEMOCTU 3eMNETPACEHUN kn



MoBTOpsiEeMOCTb 3eMneTpAceHi, oavH pas

KoadhdpuumneHT noBTopsieMocT kn

B
100 net 1,15
1000 net 1,0

10000 net 0,9

Tabnuua 20

3Ha4yeHns cemncMmn4eckoro YCKOpEeHUA ac

Cwuna 3emneTpsaceHus, 6annbl

Cencmuyeckoe yckopeHue ac, m/c?

7

1




10




12.8.4.7. Tlony4eHHble NPOAONbHbIE HaNPsHXKEHUs OT
nencrteusa  cenmcmmyeckmx cun (12.71) B cymme ¢
NpoAoMbHbBIMM OCEBbIMU HanpskeHuamu ang HY3 gormkHbl
yAOBNETBOPSATbL YCMNOBUIO

|oy 2+ l-0, —E-c-AT| 2 0, (12.72)

rae Ox; - NPOAOSbHbIE OCEBbIE HaMPsSHKEHUs,

BblI3BaHHbIE CencMnYecKkUMm BO34ENCTBUSIMU "
onpegensiemble no gopmyne (12.71), MMa;

J,;, - konbLesoe HanpshxeHve, MlMa;
K . koadduumeHT nonepeuHoit  aecdopmaLmm
maTtepwvana Tpyb (nepemeHHbIn);

E - wmogynb pedopmaumm matepuana Tpyo
(nepemeHHbIN), MMMa;

& - NMHEeNHbIN KO3MMUUMEHT TemnepaTypHOro
pacLumpeHuns, (°C)'1;

AT - TemnepatypHblli nepenag, °C;

T, - HOpMaTMBHbIA Npefen Teky4ecT maTepuana
Tpy©o, MMMa.

12.8.5. YyacTku ocoboli cemcMmMyeckon onacHocTu

12.8.5.1. PacyeT C y4yeTOM  CENCMMUYECKMX

BO34ENCTBUN COCTOUT U3 OBYX nocnegoBateslbHbIX 3TanoB.
Ha nepBom 3Tane BbINOMHAETCA pacyeT U BCe MPOBEPKU



ansa coctosiHua HYO B cootBeTcTBMM C TpeboBaHusammu 12.3
n 12.5. B cny4ae, ecnu paccyuTbiBaeMbl y4yaCTOK He
yOOBMNETBOPSET KakMM-nnubo TpeboBaHuam pgna  HYD,
BBOOAT MOMNPaBKM B KOHCTPYKTMBHYKO CXEMy y4acTka
TpybonpoBoAa Unu N3MEHSIOT YCMOBUSI €r0 HarpyXeHus.

12.8.5.2. Ecnn paccunTbiBaEMbI y4yacToK
TpybonpoBoAa yaoBneTBOPSiET BCEM KPUTEPUSM NMPOYHOCTM
n yctonumBocTM Ang HYD, BbINOMHAWT BTOpOW 3Tan
pacyeTa - Ha ceicMmyeckne Bo3gencTBus. [laHHbIN pacyeT
JOMKEH  BBIMOMHATBCA Ha  OCHOBE  [ABYXYPOBHEBOIO
noaxoda,  KOTOpbI  XapakTepu3dyeTcs  CreayloLmmu
TpeboBaHnAMY:

- TpybonpoBoa AOMKEH BblAEPXMUBATb BO3OENCTBUE
NPOEKTHOro 3eMneTpsiCeHus npwu MUHMMaTbHbIX
NMOBPEXAEHUAX UM NOMTHOM OTCYTCTBUM TaKOBbIX.

Mpumevanne. B atom cnyvae Tpy6onposog
npopofmkaetr pabotaTb NpY MWHUManbHBLIX NepepbiBax B
HOopMmanbHOW  akcnnyatauum 6e3  HeobxogumocTn B
PEMOHTHbIX paboTax 3Ha4YUTENbHOro 06LEMA;

- TpybonpoBOL AOIKEH BbiAEPXMBATb BO3AeiCTBUE
MaKCMMaribHOro  pacyeTHOro  3emrneTpsiceHus  6e3
pa3pbliBOB; B 3TOM cnyyae TpybonpoBogy MoryT ObiTb
HaHeceHbl 3HauuTeNbHblE MOBPEXAEHUs, B pe3ynbTaTe
KOTOpbIX ByAeT npepBaHa aKcnnyaTauusl U Ansi yCTpaHeHust
KOTOpbIX NOTpebyeTcsi NPOBECTM PEMOHTHble paboTbl B
OOHOM WIN HECKOMbKMX MECTax.

12.8.5.3. MNonyyeHHble no cdopmyne (12.71) oceBble
HanpshkeHsi  CymMmMupytoT  (MoodepegHo € pasHbIMU
3Hakamn) C  HaubonbWMMKM U HauMeHbwuMK (B
anrebpanyeckoM CMbICMe) MPOAOSIbHLIMU HaNPSXKEHUAMM
(12.13), nonyyYeHHbIMU ANS KaXO0ro pac4eTHOro anemMeHTa
yyacTka TpybonpoBoga Ha crtagum HYO. 3atem



onpegensioT COOTBETCTBYOLLNE SKBMBaNEHTHbIE
HanpskeHMs W panee  (C yyeToM  Amarpammbl
AedopMupoBaHus MaTepuana Tpyb) HaxoOsT NpodonbHbIe
AedopmMaummn B Tex xe Toukax CeYeHWn, B KOTOPbIX Oblnn
onpegeneHel HavbonbluMe W HavMeHbluMe MPOAOSbHbIE
HanpspKeHWS.

12.8.5.4. TllonyyeHHble B 12.8.5.3 3HayeHus
npoaosnbHbIX — AedopmMaumii  cnegyeT  nNpoBepuTb  Ha
COOTBETCTBME [oMyckaeMomy YpoBHt. [lpu oTcyTcTBUM
APYrMX  HOpMaTMBHbIX  TpeboBaHWM  3TW  3HaYeHus
gedopmMaumii  OOMKHbI  COOTBETCTBOBATb  KpUTEPUSAM
CENCMOCTOMKOINO ~ NPOEKTUPOBaHWUS,  MPUBEOEHHbBIM B
Mpunoxenun I,

12.8.5.5. Kpome NpoBepokK NPOAOMbHbLIX
AedopMaunii 4OMKHbI ObiTb BbINOMHEHbLI NMPOBEPKN APYINX
KPUTEPUEB  CEMCMOCTOMKOrO MPOEKTUPOBAHWUST  y4yacTka
TpybonpoBoaa:

- paspbIB TpybonpoBoaa;

- MeCTHass  noTeps  YCTOMYMBOCTU  CTEHKU
TpybonpoBoaa;

- rodppoo6pasoBaHune Nno Teny Tpyobl;

- 06pasoBaHMe TPELUWH B KOMbLEBbIX U MPOAOIbHbIX
cBapHbIx WwBax, 3TB, no Teny TpyoLsl;

- obLwasn noteps ycTtonumBocTM Tpybonposoaa.

12.8.5.6. TlNpun npoBepke ycrnoBus  obuewn
YCTOMYMBOCTM Yy4acTka TpybGonpoBoga nNpv MNpOAONbHOM
n3rnbe B BepTUKaNbHOW MNMOCKOCTM (ONA  NPOEKTHOro
3eMneTpsaAceHns) HeobxoaMmo  yuMTbiBaTb HENWHENHOEe
noBefeHne matepuana TpyObl, HegocTaTku reoMeTpuu



npocdmna Tpybonpooga B  PAKTUHECKOM COCTOSIHWM
YKNagkm W COMpPOTUBMEHWE 3acbiNkv  Hag  Tpyboun
BepTMKanbHOMY nepemeLleHmnio Tpybonposoaa BBEPX.

12.8.5.7. Pacyetr nopsemMHbix TpybonpoBoaoB u
TpybONpoBOAOB B HAacbiNM Ha [AENCTBME CENCMUYECKMX
Harpy3oK, HanpaBneHHbIX MO HOpManu K NPOoAOfbHOW Ocu
TpybonpoBoaa, He NPON3BOAMUTCS.

12.8.5.8. PacyeT HagsemHbix TpybonpoBogoB Ha
ceficMMYeckne  BO3deNCTBMA  criedyeT  NpOWM3BOAWTH
cornacHo cBoAy MpaBwuil, YTBEPXAEHHOMY MwuHpernoHom
Poccuu [20].

12.8.5.9. PacuyeT HagsemHbIXx TpybONpoBOAOB Ha
onopax cregyeT Npov3BOAMTb Ha AENCTBME CENCMUYECKUX
CWr, HanpaeBneHHbIX:

- BAONb ocu Tpybonposoaa, Npy 3TOM OMpeaensioT
BENMYMHbI HampspkeHnn B TpybonpoBode, a Takke
Npou3BOAAT MPOBEPKY KOHCTPYKUMI OMnop Ha [AencTBue
rOPU30OHTanbHbIX CENCMUYECKUX Harpy3ok;

- MO HOpManu K NpoAornbHOW ocu Tpybonposoaa (B
BEPTUKaNbHON M FOPU3OHTASIbHOM MIOCKOCTSX), NPU 3TOM
crnepyeT onpefensTb BENUYMHBI CMeLLeHnn Tpybonposoaa
M [OCTaTOYMHOCTb ANUHBI  purenen, npu KOTOpPOW He
npousonget cbpoca TpybonpoBsoaa c onopel,
JononHuTenbHble HanmpsbkeHns B Tpybomnposode, a Takke
npoBepSTb KOHCTPYKUUK onop Ha aencrTeme
rOPU3OHTanNbHbIX Y BEPTUKANbHbLIX CEACMUYECKUX HArpy3oK.

HononHuTensHo Heo6XxoauMo NpoOBOANTb
MOBEPOYHbIA  pacyeT  TpyGonpoBoga Ha  Harpysky,
BO3HMKatoLLMe Npu B3aMHOM CMELLIEHUM Orop.

13. VcnbiTaHusa TpybonpoBOoA0B BHYTPEHHUM AaBreHnEM
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13.1. Tpy6onpoBoabl UCMbITLIBAOT Ha NMPOYHOCTb U
repMeTUYHOCTb  MAPABAMYECKMM W  NMHEBMAaTUYECKUM
cnocobom. TpeboBaHMA K MCMbITAHUSIM Ha MPOYHOCTb
y4yacTkoB TpybONpOBOAOB MPUHMMAIOT COrMAacHO AaHHbIM
Tabnuubl  21. [NHeBMaTM4yeckne  UCMbITAHUA  BHOBb
NOCTPOEHHbIX TpybonpoBoAoB C pabounm gaBneHvem
Bbiwe 11,8 MlNa He gonyckatoTcs.

13.2. UcnbiTaHne NpoMbICNOBbIX TPYOONPOBOAOB Ha
NMPOYHOCTb W MPOBEPKY Ha repMeTUYHOCTb credyeT
NpoBOAMTbL MOCHEe MOJSIHOW FOTOBHOCTM y4yacTka Wnu BCEro
TpybonpoBoda (MOMHOWM  3ackinku, OOBanoBaHWs WK
KpenneHns Ha onopax, O4YUCTKM MNOMoCTH, YCTaHOBKM
apmaTypbl 4 npubopoB,  KaTOAHbIX  BbLIBOOOB U
npeacTaBneHnst  UCMOSHUTENBbHOW — AOKYMeHTauun  Ha
UCMbITbIBAEMbIN OOBEKT).

13.3. BHyTpeHHss NoBepxHOCTb Tpy6
HernocpeAacTBEHHO  nepef  MOHTaxoMm  Tpybonposoga
OOMmKkHa ObITb ounwleHa OT cHera, nbga, BOAbl W
3arpasHeHun. [lo Havana uMCnbITaHUM Ha NPOYHOCTb
npoBOAAT OYUCTKY TpybompoBOAOB NPOMBLIBKOW  Mpu
rmgpaBnmM4yeckoM crnocobe ucnbiTaHUn M NpoayBKOW Mpu
nHeBmaTtnyeckoM. Ha TpybonpoBogax OuameTpoM MeHee
219 MM MPOMBIBKY MNW NPOAYBKY AOMyCKaeTCs BbIMOMHATh
6e3 MCNonb30BaHNS OYNCTHBIX MOPLLHEN.

TexHomormi 1 cpeactsa OYMCTKA M UCMbITAHUS
npegycMaTpvBaloT B crnieuunanbHOn paboyen MHCTPyKUWK,
pa3pabaTbiBaeMoi reHepasnibHOM CTPOUTENbHO-MOHTaXHON
opraHusauuen. VIHCTpyKums AormxHa ObITe cornacoBaHa C
3aKa34MKOM W NPOEKTHOWN opraHm3aumnen.

13.4. KaTteropun y4acTKoB Tpy6onpoBoaoB
onpegensitoT B cooTBETCTBUM C 7.1.



13.5. lpu Hag3eMHOW M HaA3eMHOW MpoKnagke
y4yacTKoB TpybonpoBOAOB MEPBLIN 3Tan NPU UCMbITAHUN B
[Ba 3Tana BbIMNOMHSAT TONbKO MMApaBnMYEeCcKM Cnocobom.

13.6. Tlpu TemnepaTtype OkpyxXawLlen cpeabl
Tpybonposoga Hwke O °C ponyckaeTcs NpoBOAWUTb
rMapaBnuMyeckne WCNblTaHWs MOAOrpeTon  Bogow  (npu
HanMyMn TEMNMOTEXHUYECKOro pacyeTa, BbIMNOMHEHHOro
NPOEKTHON OpraHn3aumnen) Unu XMaKoCTaMmn ¢ NOHMXEHHON
TemnepaTtypon 3amep3aHus. TeXHONOrna NPUroToBEHNS 1
yTUNu3aummM  XKMAOKOCTM  fJorkHa OblTb  ykasaHa B
cneumansHOW MHCTPYKLMK MO UCTbITAHUAM.

13.7. Ona rmppaBnMyeckoro UcnbiTaHns MoryT ObiTb
MCMONb30BaHbl NOA3EMHbIE BOAbI, UMEILLME MOHWKEHHYHO
TemnepaTtypy 3amep3aHus. Ecnum Heobxogumo, B BOAy
[06aBnsloT UHMIMBUTOPBLI KOPPO3NU.

MHeBMaTU4eCkue ncnblTaHus Tpy6onpoBoaos
JOIMKHbI MPOBOAUTLCS BO3AYXOM, a30TOM MMM UHEPTHbLIM
rasom, NHEBMaTUYECKME UCTbITAHUSA TPYGONPOBOAOB, paHee
TPaHCNOPTUPOBaBLUMX YrNEeBOAOPOAHbIE  B3pblIBOOMACHbLIE
cpefbl, criefyeT BbIMOSHATb UHEPTHBLIM rasoM.

13.8. lpoBepky Ha repMeTUYHOCTb YyyacTka unu
TpybonpoBoda B LIENIOM MPOBOAST MOCHe WCMbITaHWs Ha
NPOYHOCTb MPU CHWXEHUU UCMbITAaTENBHOMO AABREHUs OO0
npoekTHoro pabo4vero (p) W BbigepXku Tpybonposoga B
TeYeHne BpemMeHun, HeobxoaMMoro A4S OCMOTpa TPacchl, HO
He meHee 12 u.

13.9. B cnyyae paspbiBa TpybonpoBoga BO BpeMsi
UCMbITAHUIA Ha NPOYHOCTL MW OBHapYXXeHUs yTeyek nocne
NVKBUZALMU paspbiBa UMK yTeYkn TpybonpoBoa NOAnexuT
NOBTOPHOMY WCMbITAHUIO Ha MPOYHOCTb U MNpOBepke Ha
repMeTn4yHOCTb.



Tabnuua 21

TpeboBaHus K UCNbITAHWSAM Ha MPOYHOCTb Y4aCTKOB
Tpyb6onpoBoaoB



[asneHuve

n
ncnbiTaHms PORO
o | JKUTEnbHO
B BEPXHEMN cTb. 4
Touke, MlMa ’
Ka
Tun ucnbiTaHns un g Tero
Cnocob ucnbitTaHun XapakTepucTukm
XapakTepucTuka er ns
apakTeplicTiika ero P y4acTKOB
aTanos " " yya
apa nHe 5 | MHe | cTka
P sma | AP BMa
BNNY BNNY
Tnde Tnde
ecku - | ecku y
4 CKUN . CKUN
n n
1. UcnbiTaHne B Tpu He 6 - B,C Mepexoabl
aTana npum TpybonpoBoaoB Yepes
eHsie BOAHble Nperpagpl
MepBbIv 3Tan: TCA LLUIMPUHOW 3epkana
BOAbl B MeXeHb 25 M n
- NS NOABOHbIX 1,5p Bornee B pycrosoii
nepexoaos ana yacTtu C




Tpy6onpoBoaoB ¢
npuneratowmMm K HUM
NpnbpexHbIMn
yyactkamu (nocne
CBapKW Ha cTanerne unm
Ha nroLlagke), Ho Ao
n3onsauuu;

- ANs nepexoaos
Yyepes XKenesHble
Joporu odLien cetu un
aBTOMOOUIbHLIE JOPOTY
C npvnerapLwmmm
yyactkamu (nocne
YKMagKkn Ha NpOeKTHbIe
OTMETKMN).

Ka
Tero
pvn

1,25

ans
Ka

Tero

puu

npunerawLwmmMm K HUM
npubpeXxHbIMN
yyacTtkamu 4SIMHOM He
MeHee 25 M Kaxabli
(oT cpeaHemexXeHHoro
rOpU30OHTa BOAbI).

Mepexoabl yepes
)XenesHble Joporu
obueri cetu (Ha
neperoHax) c
npuneravwmmMm no
0o6e CTOpOHbI oporn
y4yacTkamu grimHon 50
M OT MOJOLLBbI
HacbINU 3eMsIHOro
nofoTHa UM oT Kpas
BOAOOTBOAHOIO
COOPYKEHWs1 OPOrn U
NPUMBbIKAKLLNMK K




BTopowu aTan:

- Ansi NoABOAHbIX
nepexonos
TpybonpoBoaos ¢
npuneravLwumMmn K HUM
NpunbpeXxHbIMn
yyactkamu. NcnblTaHus
npoBoASAT nocre
yKnagku, HO 0 3acbInku
npyv rmapaBInNYecKnx
ncnblTaHWSAX U Nocne
YKNaaKy 1 3acbInky Npw
NMHEBMaTUYECKNX

1,25

1,25

12

12

nepexogam yyactkamu
kateropuu C B
npegenax
paccTosiHUR,
yKasaHHbIX B 7.2.

Mepexoabl Yepes
aBTOMOBOUITbHbIE
noporun obuiero
Nonb30BaHNS 1
noabes3aHble Oporn K
NMPOMBILLITEHHBIM
npeanpusitusam l-a, 1-6,
I, Il kaTeropwum
BKITHOYas y4acTky no
00e CTOPOHbI Aoporun
Ha pacCcTOoSiHUN He
MeHee 25 M KaxkabIn
OT NOAOLLBbI HACLINK
unun 6poBKN BblEMKM
3eMIISIHOro NonoTHa




NCNbITaHUAX;

- ANs nepexoaos
Yyepes xenesHole 1
aBTOMOOMNbHbIE AOPOrK
C npuneramowumm
yyacTkamm
0OHOBPEMEHHO C
NPVMbIKaOLLMMK
yyactkaMmm (MCrblTaHus
NPOBOAST TOMbKO
rMApaBINYeCKUM
crnocobom).

TpeTuni aTan:
O[HOBPEMEHHO C

ncnbiTaHNeMm
TpybonpoBoaa

aoporu un
NPUMbIKAIOLLMMU K
nepexogam yvactkamu
kateropuu C B
npegenax
pacCToSIHUN,
yKasaHHbIX B 7.2.




- ans
Tpyb6onpoBoAOB
kaTeropuu C cornacHo
7.1.5;

- ans
TpybonpoBOAOB
kaTteropuun H cornacHo
7.1.5

2. NcnbiTaHve B aBa
3Tana

MepBbIn 3Tan:
nocne yknagku un

3aCbINKN Nnun KpenneHuna
Ha onopakx.

1,25

11p

1,5p
ans
Ka
Tero
pum

1,25

1,1p

1,25

12

12

12

12

12

Mepexoabl
TpybonpoBoaoB yepes
BOAHble Nperpagpl:

- y4acTKu no novime
pek no BB 10%
obecneyeHHOCTH
BOAHbIX Nperpag
LUMPUHON 3epKana
BOAbl B MEXEHb 25 M 1




BTopow atan:

OOHOBPEMEHHO C
ncnbITaHVem
Tpybonposoaa

- ans
TpybONpoBOAOB
kaTeropuu C cornacHo
7.1.5;

1,25

ans
Ka

Tero

pum

1,25

1,25

12

12

B, C

B,C

B,C

Donee B pycroBon
yacTu;

- HECY0X0aHble
LUMPVHOW 3epkana
BOAbl B MeXeHb [0 25
M B PYCrOBOM YacTu C
nomamu o NMBB 10%
obecneyeHHOCTH;

- lepVBaLOHHbIe
KaHanbl
OPOCUTENbHBIE;

- nepexoabl
TpybonpoBoaoB yepes
ropHble NOTOKM (pekn)
npw NOA3EMHOMN




- ans
Tpyb6onpoBoAOB
kaTeropuu H cornacHo
7.1.5;

1,1p

11p

12

12

B,C

npoknagke ¢ noMamu
no BB 10%
obecneYyeHHOCTH;

- nepexofbl Yepes
6onota Tuna lll;

- nepexoapl
TpyOonpoBoaoB 4epes
XenesHble goporu
NMPOMBILLTEHHOTO
Xene3HOAOPOXHOro
TpaHcnopTa
(BHELWHKE,
BHYTpPEHHWE
Xene3HOAOPOXHble
nyTu) ¢
npunerawowmmMm no
0be CTOpOoHbI Aoporun
yyacTkamu gnvHon 50
M Kaxkabli (0T ocen




KpanHunx nyTen) un
NPUMbIKAIOLLMMU K
nepexogam yvactkamu
kateropuu C, B
npegenax
pacCToSIHUN,
yKasaHHbIX B 7.2.

Mepexoabl
TpyOonpoBoaoB Yepes
aBTOMODOUITbHbIE
goporu ¢
npunerawLwmmMmm no
06e CTOpPOHbI oporn
yvyacTtkamu, AnvHomn 25
M Kakabi OT
NoaoLLBbI HACKINX UK
OpOBKM BbIEMKM
3EeMJISIHOro NosioTHa
goporu, n
NPUMbIKaIOLLNMKN K




nepexogam yyactkamu
kateropuu C B
npegenax
paccTosiHUR,
yKasaHHbIX B 7.2, AN
cnegyoLwmx
aBTOMOBOUITbHbIX
[opor:

- aBTOMOOUNbHbIE
goporu obuero
Nosib30BaHUA U
noabesaHble JOPOrn K
NPOMBbILLNIEHHbLIM
npegnpustuam IV, V
KaTeropum,

- BHYTPEHHME
aBTOMOOWMbHbIE
noporu

NPOMBbILLITEHHbIX




B, C

npeanpuaTum n
opraHusaumin Bcex
KaTeropun,

BHYTPUXO3ANCTBEHHbIE
aBTOMOOUNbHbIE
noporu B
CENbCKOX03AMCTBEH
HbIX NPEeANnpPUATUSAX 1
opranusaumsix I-c
Kareropuu.

YyacTku
rasonpoBojoB.,
npyMbIKatoLLme K
nnowagkam CKBaxkviH
Ha paccTosiHum 150 m
OT orpaxaeHus
(NnpenBapuTenbHbIN
aTan ucnbiTaHun




B, C

B, C

rMAapaBnYecKum
crnocobom).

Ma3onpoBoabl Ha
anvHe 250 m ot
rpebeHok NoaBOAHbIX
nepexonos,
noAKnio4YeHus
TpybonpoBoaoB Apyr K
OpYry 1 y4acTku oT
OXpPaHHbIX KpaHOB [0
nnowagok YKIT,
YIMNr, QKC, KC MNXr
(npegBapuTenbHbIN
aTan ucnbiTaHun
rmopaBnmn4yeckum
crnocobom).

Tpy6onposoabl,
npoknagbiBaemMble no
NMOJIMBHbLIM 1




B,C

opoLlaeMbIM 3eMIISM
XJTOMKOBbIX N PUCOBbLIX
nnaHTaumn.

YyacTtku
TpybonpoBonos,
TpaHcnopTupyoLme
NPOAYKTbI B XUAKON
dase 1 TOKCUYHbIe
NPOAYKTHI,
pacnonoXeHHble
BbILLIE HACEMNEHHbIX
MYHKTOB U
NPOMBILLNEHHbIX
npeanpusTUn Ha
paccTOsIHUM OT HUX JO:

- 300 m - gna Tpy6
DN 700 n meHee;

-500 m - ona Tpy6
cebiwe DN 700 no DN
1000 BKMOUUTENBHO;




1000 m - gnsa Tpy6
cebiwe DN 1000.

MepeceyeHns (B
06e CTOpPOHbI) B
npegenax
paccTosiHUN,
yKa3aHHbIX B MO3ULUN
14 Tabnuvubl 6, ¢ BI
HanpsbkeHnem 330 kB
n bonee.

BbiknaHble
TpybonpoBoabl
HeTSHbIX CKBaXVH,
npoknagbiBaemble
napannenbHO pekam ¢
3epkanom BOAbl B
MexXeHb 25 M 1 bonee,
KaHanam, o3epam u
OpyrMMm Bogoemam,




UMELLUM
pbl6OX03ANCTBEHHOE
3Ha4yeHue Ha
paccTOsTHUSIX
cornacHo
TpeboBaHUSM
CaHUTapHbIX HOPM U
Opaswn,
YyTBEPXKOEHHbIX
MaBHbIM
rocygapCTBEHHbLIM
CaHUTapHbIM Bpa4oMm
Poccunckon
depepaumm [3].

Yanbl nycka u
npuema BTY, yanbl
NIMHENHOW 3anopHOM
apmarTypbl, a TaKkke
NPUMbIKAIOLLNE K HUM
y4acTku
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TpybonpoBogoB
anvHon 250 m.

Tpy6onposoapbl Ha
y4yacTkax nogxoga K
HC, HINC, M3 B
npegenax 250 m ot
orpaxxgeHus
(npeaBapuTenbHbIN
aTan ucnblTaHuin
rmapaBnnUYecknumv
crnocobom).

Mepeceyenus c
HedTenpoBoAamu,
HedTENPOAYKTOMNPO
BOAaAMM,
rasonpoBogamu u
KaHann3aumoHHbIMU
KonnekTopamm Ha
anude 20 m no obe




3. NcnbiTaHuve B
OOVH 3Tan
O[HOBPEMEHHO C
ncnblTaHWeM
TpybonpoBoaa

- ans
TpybonpoBoAOB
kaTeropumn C cornacHo
7.1.5;

1,25

1,25

12

12

CTOPOHbI OT
nepecevyeHus
(NnpenBapuTenbHbIN
aTan UcnblTaHUn
rmapaBnn4ecknm
crnocobom)

YyacTtku
TpybonpoBoaa:

- kateropuu C,
KpOMe yKa3aHHbIX
BbILLE;




- ans 11p|11p| 12 12 H - y4acTku
Tpyb6onpoBoAOB kateropuun H
kaTeropun H cornacHo
7.1.5

MpumeyaHus

1. p - paboyee gaBneHve, ycTaHaBNMBaeMoe MPOEKTOM.

2. Ha Bcex 3Tanax ucnbiTaHWi B 1OOOW TOYKE MCNbITHIBAEMOrO Yy4yacTka
TpyboOnpoBoAa wuCMbiTaTeNbHOE [OaBfEeHMEe Ha MPOYHOCTb He  MpeBbilaeT
HaMMeHbLUEro W3 rapaHTUPOBaHHbLIX 3aBOAAMM  3aBOACKUX  MCMbITaTeNbHbIX
AaBreHni Ha TpyObl, apmatypy, UTUHIK, y3nbl 1 obopyaoBaHMe, YCTaHOBIEHHbIX
Ha MCNbITbIBAEMOM Yy4acTKe.

3. BpemeHHble TpybonpoBoabl ANsi NOAKTHOYEHUS ONPECCOBOYHbIX arperaTos U
KOMNpeccopoB  crnegyet  NpeaBapuTeNibHO  MOABEPrHYTb  MMAPaBNYECKOMY
MCMbITAHUIO Ha AaBneHue, coctaBndwllee 125% oT uchbiTaTeNbHOro AaBneHus
ncnblTbiBaeMbIX TPyb6ONpoBOAOB.

4. HanpskeHus B Hag3eMHblX yyacTkax Ttpybonposoga npu BO3OEWCTBUU
ucnblTaTenbHOro AaBfeHus cregyeT MpoBepuTb pacyeToM W onpeaenvTb
cooTBeTcTBME TpeboBaHusM 12.3.9.

5. MNepexoabl Yepes3 BoAaHbIE Nperpagpl WMpuHoW He bornee 10 M n rybuHom He




cBbile 1,5 M JgonyckaeTtcss WCMbITbiIBaTb B OOWH 3Tan OOHOBPEMEHHO C
TpyOONpPOBOAOM.

6. Yuactku kateropum C, npvBeOeHHble B MO3vUUK 3, MOIYT MO YCMOTPEHMUIO
NMPOEKTHOW opraHmnsaumm (B 3aBUCUMOCTM OT KOHKPETHbIX YCMOBMIA) NogBepraTbCs
UcnbITaHMAM B Ba 3Tana, YTo criefyeT OTpasuTb B MPOEKTE.

7. Mpu yknagke NOABOAHBLIX TPyOOMNPOBOAOB CnocoboM MnocneaoBaTenbHOro
HapalwmBaHua ¢ TPyboyKnagoyHon GapXu unm ¢ 6eperoBo MOHTaXHOW MMOLAaKN
nepBbI 3Tan UCNbITAHUIA NPU UCMbITAHUSIX B TPX 3Tana He Npou3BoasT.

8. Yuactok TpyGonpoBoga kateropum C, BKIHOYAKOLWMIA OTAENbHbIE Y4aCTKM,
nognexawime UcnblTaHMAM B ABa 3Tana, JonyckaeTcs UCMbITbiBaTb B OAMH 3Tan Ha
JaBrneHne, COOTBETCTBYIOLLEE OABNEHNIO UCMbITAHUA NEpPBOro atana. Takon cnocod
UCNbITaHMSA B OAMH 3Tamn OTpaXaloT B NPOEKTE.




13.10. 3anonHeHne TpybonpoBoga  BO34YyXOM
(MHEepTHBIM rasom) npuv NPOBEAEHMM MHEBMATUYECKNX
MCNbITAHUI BbIMOSHAT C OCMOTPOM TpacChl NPV AaBMEeHUN,
paBHoM 0,3 OT UcnbITaTeNbHOrO AaBMNEHUS Ha NPOYHOCTL P
ucn, HO He Bbiwe 2 MlMa. OcMOoTp Tpacchl Npu yBENUYeHUn
paeneHna ot 0,3 Pucn A0 Pucn u B TeyeHue BpeMeHu
MCNbITAHNS1 HA MPOYHOCTL 3anpeLlaeTcs.

13.11. TMpu wucnbiTaHun cuctem Tpybonposoaos
[OMKHbI ObITe MPEeAyCMOTPEHbl TEXHONOrMYeCckne CXembl,
obecneymsatoLme nocnegosaTtenbHoe ucnbiTaHne
y4yacTkoB c MHOrOKpaTHbIM MCMNOMnb30BaHEM
ncnbiTaTensbHOW cpeapl.

13.12. [MpombicnoBble TpybonpoBsoapl,
npegHasHayeHHble Ans TPaHCMOPTUPOBAHUS MPUPOZHOro
rasa WnNM  rasoBOro  KOHAeHcaTa,  codepxaliero
cepoBofopod, noanexar Ocylike [0 3anofiHeHus  uX
NpPOAYKTOM.

14. MaTepwuanel, Tpybbl U coeguHWUTENbHbIE AeTanm

14.1. Tpybbl 1  coeguHuTenbHble  AeTanu
Tpybonposoaos

14.1.1. Tpybel wn CAOT, npumeHsemble ansa
CcTpouTenbCTBa MNPOMbICIIOBLIX TpybonpoBogos, obnactb
NPUMEHEHNA KOTOpbIX YKasaHa B pasgene 1, AOMKHbI
cooTBeTCTBOBaTb  TpeboBaHMSAM  HaUMOHaNbHbIX U
MeXOyHapogHbIX CTaHdapToB Ha Tpybel u CHOT, a Takke
WHbIX HOPMaTWMBHbIX [OOKYMEHTOB, YTBEPXOEHHbIX B
yCTaHOBIIEHHOM MOPSIAKE.

14.1.2. ina cTpouTenbcTBa Tpy6onpoBOAOB AOIIKHbI
NPUMEHATLCS:



- TpyObl CTarnbHble GECLUOBHbIE;

- TpyObl cTanbHblE 3NEKTPOCBApHbIE NMPSIMOLLOBHBIE,
CBapeHHble TOKaMW BbICOKOW YacToTbl;

- TpyObl CTanbHble 3MEeKTPOCBapHbIE MPSIMOLLOBHbLIE
O[HOLUOBHbIE MMM CMMpPanbHOLIOBHbIE,  CBapEHHble
OBYCTOPOHHEN [OyroBon cBapkoW nop — crocom  no
CMIOWHOMY  TEXHONOrMYECKOMY  LUBY,  HOMMWHAIbHbIM
onameTtpoMm o DN 1400 BknouMTENbHO.

Mpumeyvanue. HonyckaeTtcs npuMeHeHune
3MEKTPOCBApPHbIX  MPSIMOLIOBHBIX  ABYXLIOBHbLIX TPy,
CBapeHHbIX ABYCTOPOHHEW OYyroBoWi CBapkown nog drocom
Nno CNMAOWHOMY TEeXHONOrMYeckoMy LUBY, HOMMWHAmbHbIM
anameTtpom ot 1000 go 1400 BkntounTensHo. [onyckaeTca
NPUMEHEHNEe  3NEKTPOCBAapHbIX  MPSMOLLOBHbIX  TPYyO,
CBapeHHbIX ABYCTOPOHHEN AyroBOW CBapkown nog crtocom B
KeCTKOW Knetn TpyboCBapo4yHOro CTaHa, HOMWHAIbHbIM
anameTtpom o 800 BKMHYNUTENBHO.

14.1.3. becwoBHble TpyObl u3roTaBnMBawT U3
HENPEPbIBHONUTON, JIMTON, KOBAHOW MMM KaTaHOW 3aroToBKU
YrnepoanCTbIX U HU3KONErMpoBaHHbLIX CMOKOMHBLIX cTanen u
noABepralT KOHTPOS0 HepaspyLUalLLMMN MeToAaMu.

14.1.4. TpyObl anekTpocBapHble WU3roTaBMMBalT U3
NINCTOBOTO UMM  PYMOHHOTO npokata yrnepoaucTbiX W
HWU3KONErMPOBaHHbIX CMOKOMHBIX CTanem, NocTaBnsemMoro B
ropsiyekaTaHoOM COCTOSIHUW, MOCMEe KOHTPONMPYEMOW WIn
HOpPManuayloLen MpoKaTKn, KOHTPONMPYEMOW MpOKaTKM C
YCKOPEHHBIM  OXNaXZeHWeMm, a Takke B TepMUYECKU
06paboTaHHOM COCTOSIHUM MO pexumaM M3roTOBUTENS.
OnekTpocBapHble TPyObl MW PYMOHHbIN, NIMCTOBOW MpoKaT
noagepraT KOHTPOSI0 Hepa3pyLUaoLLMMN METOAAMM.



14.1.5. BpemeHHOe COMNpPOTUBMNEHNE  CBaApPHOro
CO€QVHEHNST JOIPKHO OblTb HE HMXKE HOPM, YCTAHOBIEHHbIX
ONs OCHOBHOro MeTanna.

14.1.6. OueHka cBapvBaemocTu Tpy6 n COT gomkHa
onpenensTbCs pacyeToM SKBMBArNeHTa yrrnepoga Mo
copmynam:

Mn Cr+Mo+V Cu+M
o 5 T

C,=C+ : (14.1)



B, =C+ 5i CrtMa+tCo N Mo V +5B. (14.2)
’ 30 20 60 15 10



raoe C, Mn, Cr, Mo, V, Ni, Cu, Si, B - maccoBble gonu
yrnepofja, MapradHua, Xpoma, MonubaeHa, BaHagus,
HUKens, Meau, KpeMHus, 6opa B OCHOBHOM MeTanse Tpy6 u
car.

Ecnn maccosasa gons 6opa meHbwe 0,0005%, To B
pacyeTe Pcm no dopmyne (14.2) 6op He yunTbiBaeTcs.

Pacuet akBmBaneHTta yrnepoga no dgopmyne (14.2)
Npon3BOAMTCS NPWU MaccoBOW AOMne Yyrnepoga B OCHOBHOM
meTanne Tpyo n CAT He 6onee 0,12%.

MpepensHoe (makcumanbHoe) 3HayeHve
9KBMBamneHTa yrrnepoga, paccyntbiBaemMoro no dopmMynam
(14.1) wn (14.2), onpepgensetca B HaUWOHaNbHbIX,
MEXrOCYAaPCTBEHHbIX U MEXAYHapOAHbIX CTaHdapTtax, a
TaKkke B UHbIX HOPMAaTMBHBIX AOKYMEHTaX, YyTBEPXOEHHbIX B
yCTaHOBNEHHOM nopsiake.

14.1.7. YpapHas BSI3KOCTb OCHOBHOrO MeTanna wu
MeTanna CBapHbIX COeAVHeHWn Tpyb C HOMWHAanbHOW
TOMLLMHON CTeHKN 6 MM 1 Bonee npu TemnepaTtype, paBHON
MUHMMarnbHOW TemnepaType CTEeHKM TpybonpoBoga npu
aKcnnyaTaumu, [OfKHa  yOoBrneTBopsATb  TpeboBaHusM,
npuBeAeHHbIM B HaUMOHambHbIX, MEXroCy4apCTBEHHbIX U
MEeXOYHapOAHbIX  CTaHgapTax, a Takke B  WHbIX
HOpPMaTMBHBIX [OKyMeHTax, YyTBEPXKOAEHHbIX B
yCTaHOBMNEHHOM MOpPsAKe.

Ona obecneyeHnss COMPOTUBMEHUS MPOTSHKEHHBLIM
paspyLleHMsIM  KOMNWYeCTBO BA3KOW CcoCTaBnsoowen B
m3anome obpasuya WM  ocHoBHOro wmeTanna Tpyo
(HapyxHbiM  gnameTpom 500 MM u  Gonee) [OOMKHO
YAOBNETBOPATb TpeboBaHuAM, npuBeAeHHbIM B
HaUMOHanbHbIX,  PErvoHanbHbIX,  MEXAYHapPOAHbIX U
MHOCTPaHHbIX CTaHAapTax, UCMOMb3yeMbIX Ha TeppuTopum



Poccuinickon ®depepauun, a Takke B WHbIX HOPMATUMBHbIX
[OKYMEHTaXx, YTBePXKAEHHbIX B YCTAHOBIIEHHOM NOPSAKE.

14.1.8. Kaxpgaa Tpyba pomkHa BbloepXxuBaTb
ucnblTaHWe  rmapaBnuyeckuMm  AaerneHveM. 3aBofckoe

ucnbiTatensHoe paeneHve Pt, Mla, 6e3 yyeta oceBoro
noanopa cnegyert onpeaensTs no opmyne

2.F. .
P= M (14.3)
) D

roe tmin - MMHMMarnbHas TOMLWMHA CTEHKN TPYObI, MM;

R - HanpsikeHne B cTeHke TpyObl MpU UCMbITAHWK;
pernameHTupyeTca B HaUMOHaIbHbIX,
MEXroCcy4apCTBEHHbIX U MEXAyHapoAHbIX CTaHgapTax Ha
TpyObl, @ Takke B WHbIX HOPMATMBHbIX [OKYMEHTaXx,
YTBEPXOEHHbIX B YCTAHOBNEHHOM nopsake, MlMa;

D - HapyXHbIi guameTp TpyObl, MM.

14.1.9. na TpybonpoBOoAOB AOMKHbI NMPUMEHATLCS
cnepytowime KoHcTpykummn COT:

- TW ropsven LuTamnoBKN U rMapoLLTaMNOBaHHbIE;

- TWC c uenbHoWTamMnNoOBaHHbLIMW OTBETBNEHUSAMU
ropsiyei LUTaMnoBKuy;

- TC (6e3 cnewumanbHbIX YCUITMBAKOLLUX SNTIEMEHTOB);
- nepexodbl KOHWYECKME, KOHLEHTpUYeckue u
3KCLEHTPUYECKME LUTaMMNOBaHHbIE MMNK LITAMMNOCBapHbIE, a

TaKXe CBapHble U3 JTINCTOBOIo NnpokKaTta,

- OTBOAbl THYTble rmaakue, U3rotoBrieHHble U3 pr6



nyTeM MPOTSXKKA B FOPSYEM COCTOSIHAM, THYTble Mpu
WHOYKUMOHHOM HarpeBe Wnu LUTamnocBapHble U3 ABYX
MONOBWH;

- 0TBOAObl XONOAHOTHYTblE W BCTaBKM KPUBbIE,
M3roTOBMIEHHbIE N3 GECLUOBHbIX MU 3MEKTPOCBApPHbLIX TPYO
B 3aBOACKMX YCIOBUSIX WM Ha Tpacce CTPOUTENbCTBA
TpybonpoBoaa;

- 3armyLwKku annunTtn4eckune.

14.1.10. CoeamHutenbHble getanu (Kpome OTBOAOB
XOMNOAHOMHYThIX U BCTABOK KPMBbIX) AOMKHbI UCMbITbIBATHCA
Ha 3aBoge-usroToBuTENE MApPaBAMYECKMM  CMOCOOOM,
OaBneHuem, paBHbiM 1,3 pabodyero gaeneHusa anga getanen,
MOHTUpPYEMbIX Ha Yy4yactkax kateropun H n C, n 1,5
paboyero faBneHns - ons geTanen y4acTkoB kaTeropum B.

14.1.11. Pasgenka KpOMOK NpUCOEOVHUTENbHbIX
koHUoB C[HT pgomkHa YAOBNETBOPATb YCIIOBUSAM CBapKM.
TonwmHa KpOMKU NOA CBapKy COEAVHMTENbHOW getanu
OOMmKHa yposneTeBopATb ycrosuam  (12.1) - (12.5), B
KOTOPbIX WCNOMb3YTCA MNPUCOEAVHSEMbI  AuameTp U
HOpMaTVBHbIE CBOWCTBa MaTepuarna getanw.

14.1.12. Ecnu OCHOBHOM MeTann CoeaunHSAEMbIX
TPyObl U COEOUHUTENBHOM AeTann UMEeeT pasHble 3HAaYEeHUS
BPEMEHHOIO  COMPOTMBMEHUs, To Ans  obecneveHus
PaBHOMPOYHOCTM MOHTaXHbIX COEAMHEHUA HeobGXo4MMOo
cobnogatb ycnosve

Iﬂ:- gl.' i3 = Ip-o-f (14-4)

roe tit, tp - TOMWMHA KPOMKM Mo  CBapKy
coeanHUTENbHON aetanu " TOMLLUMHA CTEHKU
npucoeanHsemMon Tpybbl COOTBETCTBEHHO, MM;



O, &, O, - HOPMaTMBHbI Mpesen MpOYHOCTY

(BpemMeHHOEe CconpoTUBIEHWE) COEAVHUTENBHOW AeTanu u
npucoeanHaeMon Tpybbl cooTBeTCTBEHHO, MIa.

14.1.13. lpn HEBO3MOXHOCTU BbINONHEHUSA 3TUX
TpeboBaHW, a Takke nNpu pasHOCTU TOMWMH CTEHOK
NpUCcCoeaVHAEMbIX KOHLOB AeTanu 1 Tpybbl, OTnMYatoLmxcs
bonee yem B 1,5 pasa, Heobxogumo npepycmaTpvBaTb
nepexodHble  kombua. [lepexogHble  Kombua  MOryT
npvBapmuBaTbCA Ha 3aBOAE-M3rOTOBUTENE UM B TPACCOBbIX
yCrnoBusX.

14.2. CaapHble COeOWHEeHWs U CBapoOyYHble
martepwvansl

14.2.1. Mpn  BbibOpe  TexHomormW  CBapku

npeanoyTeHne OOMKHO oTAaeatbCs
BbICOKOMPOW3BOAMTENbHBIM METOAaM CBapKu (TEXHONOMMAM
aBTOMaTN4eCcKon cBapku), obecneymBaroLLMm

HeobxoaouMbI Temn cTpouTenbcTBa, Tpebyemoe kayecTBo
CBapHbIX COEAVMHEHWA W  BbINOMHEHNE HOPMaTWMBHbIX
TpeboBaHMi K CBOWCTBAM CBapHbIX COEANHEHUIA.

14.2.2. MeToapl, 06beMbl U HOPMbI OLIEHKN KayecTBa
CBapHbIX coeavHEeHWN Tpybonposoaos OOIMKHBI
COOTBETCTBOBATb TpeboBaHusiM OEencTBYOLLNX
HOPMaTUBHbIX JOKYMEHTOB.

14.2.3. MexaHun4yeckme  CBOWCTBa  KOSbLEBbIX
CTbIKOBbIX CBapHbIX COeAWHeHWA TpybonpoBodOB nNpu
OTCYTCTBUM B MPOEKTHOW [OKYMEHTauun cneumanbHbIX
TpeboBaHWiA JOMKHbI OTBEYaTh CneayLmM TpeboBaHKaM:

- NPV UCMbITAHWAX Ha CTaATUYECKOE PacTsbKeHne
Nrockux obpasLoB CO CHSATHIM YCUIIEHMEM CBapHOro LUBa



BPEMEHHOE COMPOTMBIIEHUE pa3pbiBy OOMKHO ObiTb He
HWKe HOPMaTMBHOTO 3HaveHns BPEMEHHOro
COMPOTUBIIEHNS  paspblBy OCHOBHOTO MeTanna Tpyb,
onpegensieMoMy Ha npoJonbHbiX obpasuax (no TY Ha
TPpyGbI);

- MPW WCNbITaHWSAX Ha cTaTuyeckun nsrnbé obpasuos
CO CHSITbIM YCUMEHMEM CBApHOro LWBa coeduHeHunn Tpyb ¢
Knaccom npoyHoctn go K60 BknountenbHO cpegHee
apudmMeTmyeckoe 3HaveHue yrna usrnba OomkHO OblTb He
meHee 120°, npM 3TOM MUHUMAarbHOE 3Ha4YeHve Yyrna
n3rnba gomkHo 6biTb He meHee 100°, coeamHeHuin Tpyb ¢
Knaccom npoyHoctn cebilwe K60 fo K65 BknountensHo
3HayeHue yrna marnba OomkHo ObiTb He mMeHee 180° npu
yCrnoBUW, 4YTO 3TOT roOKa3aTenb MOMlyYeH MO MeToAMKe
craHpaprta API 1104 [22]. Hopmbl OLIeHKM
yCTaHaBnNuBarTCA B crneuuasnbHbIX  HOPMAaTUBHbIX
[OKYMEHTaX;

- npu u3amepeHun TBeppoctM (HV10) TBepaocTtb
meTanna wea u 3TB He [o/mkHA npeBbiwaTh 3HAYEHWH,
npvBeAEeHHbIX B Tabnuue 22.

Tabnuua 22

MakcumansHo gonycTumble 3HaveHus Teepaoctun (HV10)
meTanna wea n 3TB cBapHbIx coeanHeHun



TeepaocTtb (HV10)
MecTto
onpegeneHus 110 K55 BKrioq. cB. K55 go K60 cB. K60 oo K65
BKITHOM. BKITHOM.
Metann wBa 280 280 300
(325) <*>
3TB 300 325 325
(350) <**>

<*> [1ns1 cBapHbIX COeANHEHWI, BbINoriHeHHbIX POC, Bkntovas cneumarnbHble
CBapHble COEANHEHMS N y4aCTKN CBAPHbIX COeOMHEHWNA, OTPEMOHTUPOBaHHbIX PLC.
<**> [1na 06nMLOBOYHOrO 1 NOABAPOYHOIO COEB LUBa.

MpumedvaHue. [Ons cBapHbIX coeduHeHu Tpyb C krmaccom npoyHocTn K65
TpeboBaHMA Kk TBEPAOCTU, KOTOPbIE OTPaXXEHbl B HOPMATUBHBIX U (MNK) NMPOEKTHbIX
OOKYMeHTax, crefyeT YTOYHMTb MOCre MpOBeOEHNs KOMMIIEKCHbIX WCMbITaHWM
onbiTHOM naptum  Tpyb6. [Ona cBapHbix coeguHenmn Tpy6 wn COT B
CEepoBOAOPOAOCTOMKOM ~ UCMOSMIHEHUM  MaKCUManbHO  AOMYCTUMblE  3HAYEHMUS




TBEPAOCTU HE AOMKHbI NpeBblwaTtb 240 HV10.




14.2.4. MexaHuyeckne CBOWCTBA YrNOBbIX U
HaxXMNeCTOYHbIX CBAapHbIX COeAVMHEHMI TpybonpoBOAOB Mpu
OTCYTCTBUM B MPOEKTHON [OKYMEHTauuu cneumanbHbIX
TpeboBaHWN  [OMKHbI  COOTBETCTBOBATb  CredyoLMM
TpeboBaHUsM:

- ncnblTaHus Ha nsnom [OJTKHbI
NPOAEMOHCTPUPOBAaTL MOMHbLINA NPOBap, CrNaBneHne Mmexay
CrosiMM  WIBa, OTCYTCTBME  BHYTPEHHWX  [AedeKkToB,
MMEILLMX pa3Mepbl, NPEBbILIAIOLLME 3HAYEHUS!, YKadaHHble
B HOPMaTUBHbIX JOKYMEHTAX;

- TBEpAOCTb MeTanna wea u 3TB yrnoBbiX cBapHbIX
coeAMHEeHWn [OOIKHa COOTBETCTBOBaTbL TpeBoBaHMAM,
npuBeOeHHbIM A5 CThIKOBbIX CBAPHBIX COEANHEHUA.

14.2.5. Ina ceBapku Tpy6onpoBoAOB NPUMEHSAIOTCS:

- 9NeKTpoAdbl C OCHOBHbLIM W LEN0NO3HbIM BUOOM
nokpbiTa ana PAC;

- NPOBOMOKM CNIIOLLHOro ceveHuns ans
MEXaHU3MpOBaHHOW M aBTOMaTU4YeCKOW OYyroBON CBapKu B
3alMTHBIX ra3ax u nog crocom;

- NOpOLUKOBble MPOBOJSIOKM AOnA aBTOMaTU4ECKON
CBapKu B 3alLlUTHbIX rasax;

- camo3aliMTHble MOPOLLKOBbIE MPOBOMIOKM  ANA
MEXaHU3MPOBaHHOW CBapKW;

- TMpPOBOJSIOKM CMNMOLWHOMO CeYeHUs [Ans ras3oBon
cBapku;

- BOJNb(ppamoBble 3MEKTPOAbl Arfsi aproHoayroBo
cBapku;



- dntockl nnaeneHble " Kepammnyeckve
(armomepupoBaHHbIE) ans aBTOMaTM4eCKOn "
MEXaHU3MPOBAHHOW  CBapKW  NPOBOSIOKOW  CMMOLUHOMO
CeveHus;

- 3aWmTHbIE rasbl M WX CMecu Ans  pyyHown
aproHodyroBovi CBapKW, aBTOMAaTW4eCKOW AYroBOW CBapKu
HennaBsAWMUMCHA  9NEeKTPOAOM,  MEXaHW3WPOBaHHOW U
aBTOMaTM4ECKON CBaPKU NPOBOMOKON CMIOLWHOM0 CeYeHns
1 NOPOLLIKOBOW MPOBOJSIOKON;

- roptoyue rasbl Ans ra3oBoW CBapKM.

14.2.6. CsapouyHble MmaTtepvanbl (3MeKTpoabl,
NPOBOMOKM, OrtOChI, 3aLUMUTHBIE rasbl U UX CMECK, roptoune
rasbl) [OOMKHbI M3roTaBnMBaTbCA B COOTBETCTBMM C
TpeboBaHNAMU HaLMOHaNbHbIX CTAHAAPTOB M cneumanbHbIX
TEXHUYECKUNX YCMOBUM, OblTb aTTeCTOBaHbl B COOTBETCTBUM
C TpeboBaHWAMM HOPMATUBHBLIX AOKYMEHTOB B obnactu
aTrectaummn (ceptudukaumm) CBapoOYHbIX MaTepuanos U
MMeTb cBMAeTenbcTBO 06 artectaumm c obGnacTbto
NpUMeHeHNs 4ns cBapku TpybonpoBoaos.

14.2.7. CoueTaHns MapoK NPOBOMOK CMOLWHOIo
cevyeHnss n rCcoB, MNPOBOMOK CMMOLWHOIO CeYeHUs U
3alWMTHBIX (FOPHOYMX) ra3oB, MOPOLLKOBBIX MPOBOMIOK U
3alLUMTHBIX ra3oB AOMKHbI HAa3HA4YaTbCs B COOTBETCTBUM C
HOPMAaTUBHbLIMW AOKYMEHTaMM1 MO NMPON3BOACTBY CBAPOYHbIX
paboT MCXOAA M3 MPOYHOCTHBIX CBOWCTB CBapuvBaeMbIX
petanen " OONOMAHNTESNbHbIX TpeboBaHwuit K
BA3KO-MNaCTUYECKNM CBOMCTBaM CBapHbIX COEAVHEHWN.
Bbibop ¥ Ha3HayeHne TunNa CBapOYHbLIX MaTepuanos
OCYyLLECTBMAETCA B COOTBETCTBMM C  TpeboBaHWsMM
HOPMaTUBHbIX [OKYMEHTOB no NpPOV3BOACTBY
CTPOUTENBHO-MOHTaXHbIX (cBapoyHbIX) pabot n
MHCTPYKUMAMM no TEXHOMOrnam cBapku Tpy6



(TpybonpoBogoB). HopmaTvBHble AOKYMEHTbI MO CBapke
MOryT [OMOMHATECA  CBAapOYHbIMKM  MaTtepuanamu o
pesynbTaTaMm uccrnegoBaHUi U NpPOBeAEeHNs NX aTTectaumu
B YCTaHOBNEHHOM nopsiake.

14.3. CpepctBa GannacTvpoBKM UM 3aKpenneHus
TpybonpoBOAOB Ha NPOEKTHBIX OTMETKaX

14.3.1. [Ona 6GannactnpoBkn  TpybGonpoBOAOB,
npoknagbiBaemblx  4Yepe3  BOAHble  nperpagbl, Ha
3ab0MoYeHHbIX M OBBOAHEHHbIX  y4yacTkax, [dOSKHbI
npegycMatTpmBaTbCA CHJIOWHBbIE YTAXenalouwmne noKpbITuA,
yTshkensiowme HaBecHble (6eTOHHbIe, TPYHTO3anosHAEMbIE)
1 KonbueBble (BeTOHHbIEe, YyryHHblE) OAMHOYHbIE CPEACTBa
6annacTupoBku.

14.3.2. AHKepHble YCTPOWCTBA ANnA 3aKkpenneHus
TpyOONpoBOOOB Ha  MPOEKTHbIX OTMETKax cnegyet
MCNONb30BaTh, Y4UTbIBaAs (PU3UKO-MEXaHNYECKNE CBOMCTBA
rPyHTOB, B KOTOpble HeobxoAMMO WX YycCTaHaBMnMBaTb,
NMOCKOMbKY OT 3TOr0 3aBMCUT YAepXKMBatoLLas crnocobHOCTb.

14.3.3. Bce cpencrtea GannacTupoBKu,
npuMeHsiemMble Ans 3akpensieHns TpybonpoBoaOB, OOIMKHbI
obnagaTb XMMWYECKOM M MeXaHMYeCKOW CTOMKOCTbH Mo
OTHOLLEHNIO K BO3OEWCTBUSIM cpefbl, B KOTOPOM OHWU
yCTaHaBNMBAKOTCH.

14.3.4. HaBecHble yTaxenswowme OOUHOYHbIE
cpeactBa 6HannacTMpoBKM OOSMKHBbI U3rOTaBNMBaTbCA U3
OeToHa, C NMOTHOCTbIO He MeHee 2300 Kr/M3, M3 4vyryHa
mapku He Huxe Cu15 no COCT 1412 nubo u3 nonvmepos (B
TOM 4ucne 13 TKaHW) C MOCNeaylLlWmMM 3anofHEeHNeM
NoMoCTU IPYHTOM.

Kaxxgoe CpPeAcTBo 0annacTtMpoBkn  AOMMKHO
cogepxaTb  MapKMpoOBKYy, obecrneumBalollylo  4eTKyto
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naeHTUUKaLUmio ¢ ykasaHMeM Maccbl U oGbemMa cpeacTsa
6annacTMpoBku, a cpencTtea 6annacTMpoBku,
npegHas3HayeHHble Ons YKNagku B arpeccuBHYK cpeay,
MapKupyTCs ONONMHUTENbHBIM MHAEKCOM.

MpumeyaHue. ArpeccrMBHOCTb cpeabl 1 TpeboBaHus K
3awmTe OeTOHHbIX CpeAcTB 6annacTMpOBKW W CMMOLIHOMO
obeToHMpoBaHus TpyO onpedensloTcs B COOTBETCTBUM C
TpeboBaHunaMHK B npasui, YTBEPXOEHHOTO
MwuHpernoHom Poccuum [23].

14.3.5. War cpencrte OannacTMpoBku
yCTaHaB/IMBaEeTCA NPOEKTOM.

14.3.6. AHKepHble YCTpPOWCTBa M3roTaBnMBaloTCa U3
mMaTtepuanoB, obecrneunBaloLLmMX MexaHU4eCcKy0 NMPOYHOCTb
1 BO3MOXHOCTb HapalUuMBaHUS YONUHUTENbHBIX 3NIEMEHTOB
no mepe 3arnybneHunsi aHkepa. [locrne ycTaHOBKM Mapbl
aHkepoB Ha rnybuHy, obecneuvBaioLyd HeobGXoaumyto
Hecyllylo  CrnocoBHOCTb, Heob6XoOMMO  YCTaHOBUTb
COeONHUTENbHbIA CUITOBOW NOSIC C HATATOM.

14.3.7. Ha 06BOOHEHHBIX 1 3a00M0OYEHHbIX yYacTKax
gonyckaeTtcs GannactupoBka Tpybonpoeoaos
KOMOWHMPOBAHHBLIMU MeToaamm c npuMeHeHnem
pasnunyHbIX CpeacTB GannacTUpoBKK.

14.4. Tennon3onsaunoHHbIE NOKPbLITUA

14.4.1. MaTtepvan n TonwmMHa TeNNOoM30NALUNOHHOro
NOKPbITUSA OOJIDKHbI Ha3Ha4aTbCH Ha OoCHOBe
TENNOTEXHUYECKMX pacyeToB W3 ycrnoBui obecnedeHus
Heobxoaumon TemnepaTypbl Tpybonposoaa B npoLecce ero
akcnnyataumu. [lpoekTupoBaHWe TennoBOW  M30MALUK
TpybONpOBOAOB  [OIMKHO COOTBETCTBOBATb  OCHOBHbIM

TpeboBaHuam [OCT 30732.
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14.4.2. TennonsonsunMoHHOE MOKPbITUE XOSIO4HOro
TpybonpoBoaa, yknaablBAEMOro B TPaHLLEK B MYyYMHUCTbIX
rpyHTax, OOIMKHO ObiTb paccyMTaHO WMCXOAs M3 YCMoBUS
HeZonyLEeHNs NPOMepP3aHnNsi OKPYXKatloLLero Tanoro rpyHra
BO6NM3n TpybonpoBoaa, TPAHCMOPTUPYHOLLEro NPOAYKT npu
OoTpuLATENbHbIX TEMNepaTypax.

14.4.3. B kayecTBe TENNOU3ONALUMOHHOIO MOKPbITUSA
pekomeHOyeTcs NpUMeHATb  MaTtepuanbl Ha  OCHOBe
3KCTPYAMPOBAHHOrO NeHononucTupona, obnagatowero npu
HU3KOW MMAOTHOCTW M Maron TEnronpoBOAHOCTM BbICOKOM
NPOYHOCTBIO Ha CXaTue, 4YTO MO3BOMNsSeT yCTaHaBnMBaTb
nokpbITUE noa KomnbLieBble YTSKENUTENK 6e3
OOMNONHUTENBHOrO yCUneHus. OnanasoH pabounx
Temneparyp ykasaHHbIX MaTepuanoB COCTaBnseT OT MUHYC
50 °C po nntoc 75 °C.

14.5. [eoTekcTUNbHBLIE MaTepuansl

14.5.1. eoTeKkCTUmnbHbIE MaTtepwuansl
PEKOMEHAYIOTCA K MNPUMEHEHU0 B KOHCTPYKLMSAX
6annacTmpoBku NoA3eMHbIX TpybonpoBoaos,

NPOTMBO3PO3MOHHBIX ~ KOHCTPYKLMSIX U KOHCTPYKUMSX
NPUTPacCOBbIX AOPOr U TEXHOMOrMYeCckux npoesnoB u
HacbInewn.

14.5.2. HeTtkaHble CcuHTETMYECKMe MaTepuansl
NPUMEHSIIOTCA Ha yyacTKax cnabblX rPYHTOB ANSA CHUKEHWS
HEpaBHOMEPHOCTM 0CagoOK Hacbinew, BO3BOAMMBIX Ha
CXKMMaeMbIX OCHOBaHMSIX.

14.5.3. [na apmupoBaHuWs T[pyHTOB cregyeT
NPUMeHsITb MaTepuanbsl U3 MONMMEPOB W CTEKIOBOJIOKHA
(reoceTkn 1 reoKOMMNO3nTbI).

14.5.4. MaTtepuansl ¢ OTHOCUTENbHBLIM YANMHEHNEM



6onee 15% BO3MOXHO MCMOMb30BaTb TONMbKO B KayecTBe
pasgenuTenbHON UNN ApEeHUpYIoLLLEN NPOCIIONKN.

14.5.5. TpeboBaHnsa K U3MKO-MEXAHNYECKM
rokasaTensM reoCMHTETUYECKNX MaTepuanos NpuBeAeHbl B
Tabnuue 23.

Tabnuua 23

Dn3MKO-MEXaHNYECKNE NOKa3aTENN FrEOCUHTETUYECKUX
mMmaTepunanos



Jonyctumas noteps
MpouHoCTs YanuHeHve | NPOYHOCTU Ha pacTsKeHue
O6nacTb NpUMeHeHUs H/ ’ npu nocne 25 UukoB
KF/M paspbiBe, % | MpomMopaxuBaHus-oTTanBa
Hus, He bonee, %

ApmupoBaHue He meHee Jo 15 10
30

Paspenenue He meHee - 10
15

MpoTnBO3pPO3MOHHAs He meHee - 10

3awuTa 0,5




14.5.6. CkanbHbIl ~ NUCT  pekoMeHAyeTcs K
NPUMEHEHNIO NPY YKIagke TpybonpoBOAOB B CKanbHbIX U B
MMI™ gns 3awmThl U30MSILMOHHOTO Crost TPyObI.

14.5.7. HonyckaeTtcs ncnosnb3oBaHue
reoTEeKCTUMNBHBIX mMaTepuarnos, npoLueaLnx
COOTBETCTBYHOLLME UCMbITAHUA B YCTAHOBMEHHOM MOPSAKe U
pPEKOMEHOOBaHHbIX K  MpuMeHeHuto. TpeboBaHums K
NPUMEHSEMbIM  FeOTEeKCTUNbHBIM ~ MaTtepuanam  npu

npoeKTnpoBaHUn pr6OI'IpOBO}J,OB OOJKHbI
COOTBETCTBOBATb ,ELGIZCTByPOLLI,VIM HOpPpMaTMBHbIM
OOKyMeHTaM.

14.6. TepmocTabunmsaTopbl

TepmocTabunmsaTopbl HEOGXOAUMO MPUMEHSITL NpU
npoknagke TpybonpoBoAOB B YCMOBUSAX KPUOMUTO3OHbI ANS
obecneyveHns HecyLlen CnOoCOBHOCTU FPYHTOBLIX U CBAMHbIX
OCHOBaHUI dyHOAMEHTOB  34aHui npomnsioLanok,
KpaHOBbIX  y3MoB, Yy3noB nmnycka W npuema BTY,
BAonbTpaccoBbix BJl, onop TpyGonpoBogoB M MOCTOB,
COXpaHeHusi Mep3noro COCTOSIHUSA rPyHTOB non,
TpyOoONpoBOoAOM Mpu MOA3EMHOWN MPOKNagke, a Takke npu
COOPYXEHUM W 3JKChnyaTauum npuTpaccoBbiX JOpor, And
co3gaHus "Mep3n0oTHbIX CTEHOK" 7]
NpOTMBOMUINBTPALMOHHBLIX  3aBEC, aavo, nenoBsbIX
OCTPOBOB, AOPOr U nNepenpas.

15. 3awmta NpombICrOBbLIX TPYGONPOBOAOB OT KOPPO3NM

15.1. 3awuTHble NOKPbITUSA Nnoa3eMHbIX
TpybonposoaoB

15.1.1. Bawwuta TpybOnNpoBOAOB OT MNOA3EMHOW
Koppo3um [OImKHaA OCYLLIECTBNATLCSA KOMMJIEKCHO:
3alWMTHLIMKU  MOKpbITUAMKM 1 cpeactBammn  IAX3. [lpu



COOTBETCTBYHOLEM o6ocHoBaHUK ponyckaeTca
NnpUMeHeHne TOJTbKO 3aLUUTHbIX I'IOKprTVIVI.

15.1.2. Tpybbl C HapyXHbIM 3alWWUTHbIM UK
BHYTPEHHVM  MOKPbITUEM  AOMXHbI ~ COOTBETCTBOBaTb
HOpPMaTWBHON AOKyMeHTaumm, COrnacoBaHHoOn B
yCTaHOBNEHHOM nopsiake.

15.1.3. 3awmTHOE NOKPbLITUE 30HBbI CBAPHbIX CTHIKOB
N30MNNPOBaHHbIX TPYD, MOHTaXHBLIX W KPaHOBLIX Y350B
BbIMOSHAETCS maTtepuanamu, paspeLleHHbIMM K
NPUMEHEHNI0 OENCTBYOLLMMM HOpPMaTMBHbLIMU
OOKyMeHTamMu. YpoBeHb rnokasaTenen CBOWCTB  9TUX
mMaTtepuanoB [OMmMKeH OblTb MakcMmanbHO MpUBNMKEH K
CBOWICTBaM OCHOBHOTO MOKPbITHS.

Mpu ceapke Tpy6, CAOT Cc  BHYTPEHHUM
NPOTUBOKOPPO3UOHHBIM MoKpbITUEM OOMKHbI
npegycMaTpuBaTbCsl Mepbl MO 3aluTe OT BHYTPEHHEN
KOPPO3UWU KOMbLEBBLIX CBapHbIX COeAWHEHWUN (3aLUMTHbIE
BTYIKW, NOKPbLITUSA U T.4.).

15.1.4. WHTerpanbHbI nNokasaTenb NEepPexogHoro
COMPOTUBIIEHNST M3ONSALMOHHOIO MOKPbLITUS TpybonpoBoaa
Ha  y4yacTKe,  3aKOHYEHHbIM  CTPOUTENbCTBOM, MO
pesynbTaTaM KOHTPONs AOMmkeH OblTb He MeHee 3:10°
Oom-M? ans Tpyb ¢ 3aBOACKOM M30NSAUMEN U HE MEHee 1-10°
omm? - ans Tpy6 c m3onsumen TpaccoBoro u 6asoBoro
HaHeceHus. KOHTponb kayecTBa M30NSLMOHHOIO MOKPbITUS
oCyLLecTBNSAETCA B cOOTBETCTBMM € TpeboBaHuammn [OCT P
51164.

15.1.5. OCHOBHblE MOMOXEHNA MO MPUMEHEHUIO
3aLUTHBIX MOKPbITUN onpegensiTcs yCrosusmu
cTpouTenbCTBa M 3KcnnyaTauun Tpybonposoga, KOTOpble
BKITIOYaIOT:
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- AnameTp TpyGonpoeoaa;

- TMPOEKTHYK  3KCMfyaTauMOHHYK TemnepaTtypy
TpybonpoBsoaa;

- yCnoBusi NpoknaakM Tpy6onpoBoaa;

- CE30HHbIN rpadvk nposefeHus
CTPOUTENbHO-MOHTaXHbIX pPaboT;

- YCMOBWSI  TPAHCMOPTUPOBAHUS U  XpaHEHUsi
MOHTaXXHbIX U3Oenuin Ansi CTPoUTENbLCTBa TpybonpoBoaa;

- MNPOEKTHbI  HA3HAYEHHbI  CPOK  CryXObl
TpybonpoBoaa;

- cTeneHb arpeccuBHOrO BO3aeNncTBuMS
TPaHCNOPTUPYEMbIX NMPOAYKTOB.

15.2. OnekTpoxumuyeckas 3awuTa NOA3EMHbIX
Tpybonposoaos

15.2.1. TMNopsemHble TpybonpoBoAabl, Temnepartypa
MeTanna KoTopbiX 3a BECb NMepuop aKkcnnyaTaummn Hmke 268
K (mumHyc 5 °C), He nognexat 3X3 npu OTCYTCTBUU
HEeraTMBHOIO BNUSHWA Gnyxaawwmx U MHOYLMPOBaHHbLIX
TOKOB, BbI3BAHHbIX CTOPOHHUMW  UCTOYHMKaMU. IX3
NPOMBbICIIOBbLIX TPYGONPOBOAOB A0ONYCKAeTCs He NMPUMEHSTb
B TPYHTax HU3KOW KOPPO3MOHHOW arpeccMBHOCTU Mpu
COOTBETCTBYIOLLEM TEXHUKO-9KOHOMMYECKOM OBOCHOBaHUM
" obecneyeHun 6e3aBapuiiHon aKcnnyaraumm
TpybonpoBoaoB.

15.2.2. Cuctema 3X3 MoXeT BKMo4YaTb B cebsi:

- YK3 (B T.4. npeobpasoBaTtenu KaTOAHON 3aLUuThl,



aHOodHble 3a3eMJ1eHUd, kabenbHble © BO3AYLWHbIE JNIMHUN K
TOYKaM ApeHaxa n aHOAHbIM 3a3eMJ'IeHVIFIM);

- YM3;

-YOg3;

- KOHTPOJIbHO-U3MEPUTENbHbIE MYHKTbI;

- M30MnupYytoLLMEe BCTaBKY;

- 3NeKTponepemMbIYKu;

- YCTPOMCTBA PerynMpoBaHns 3aLUMTHOIO TOKa;

- ABTOHOMHbIE WCTOYHMKM 3MEKTPOIHEPrun ans
KaToOHOW 3aLLunThl;

- cpefcTBa TenekoHTponsa u TeneynpasneHus YK3 n
CpeacTBa KOPPO3NOHHOTO MOHUTOPUHTA.

B  3aBMCMMOCTM  OT  KOHKpPETHbIX  YCroBWN
akcnnyataumm TpybonpoBoga cuctema 3X3  MoxeT
BKIOYaTb BCE UMW HEKOTOPbIE U3 3TUX 3NIEMEHTOB, BbIGOP
obopynoBaHust gnsi cuctembl OX3 npousBoauTcs  Ha
OCHOBaHWK TEXHUKO-3KOHOMMYECKOrO CpaBHEHUSA
pasnuyHbIX BAPUAHTOB C y4ETOM KOPPO3NOHHONM aKTUBHOCTU
cpedbl, cpoka cnyxbel TpybonpoBoga ¥ MeTOAOB
MOHMUTOPUHIa ero KOPPO3MOHHOTO COCTOSIHUS.

15.2.3. Bce npoektnpyemble anemeHTbl IX3
TpybonpoBoAa KOHCTPYKTUBHO M TEXHOMOrMYECKN AOSHKHBbI
obecneumBaTb MWHUMAInbHbIA OOBEM  MOHTaXHbIX U
nyckoHanagouyHbIx paboT Ha Tpacce Tpybonposoaa.

15.2.4. Tlpoektupyemble cpepctBa OX3  OOMKHbI
obecneuymBaTtb Heobxoanmyto CTeneHb 3aWmThl



(nonsapusaunn), COOTBETCTBYIOLLYIO CTEMEHWN KOPPO3NOHHON
arpeccrBHOCTM PYHTOB M BRMUAHWIO GnyXgatoLmx TOKOB.
Mpu atom cuctema OX3 pomkHa obecneyvmBaTtb KaTOLHYHO
nonspusaumio Ha BCeM MpoTshkeHun TpybonpoBoga B
MHTepBane MoTeHuManoB, pernameHTnposaHHbix [OCT P

51164.

15.2.5. Mpu pacyete napameTpoB OX3 cneagyet
yunTbiBaTb TemnepaTypy TPaHCMOPTUPYEMOro MpoaykTa
(Tpybonposoga). [Ona  TpybonpoBodoB, TemnepaTypa
TpaHCNopTUPYeMOro nNpoaykTa KoTopbix He Bbiwe 278 K (5
°C), MWHMManbHbIN 3aLMTHBIA MOTEHUMan AOfKeH ObiTb
nonoxutensHee 3HadeHun, Hopmupyemblix COCT P 51164,
Ha 0,05 B.

15.2.6. CpeactBa OX3 Tpybonposoaos,
npenycMOTpeHHbIe NPOEKTOM, criefyeT BKNoyaTb B paboTy
B cooTBeTCcTBUM C TpeboBaHuamm [OCT 9.602 B 30Hax
6nyxaaroLlero Toka B Te4eHUe nepuoga He Gonee mecsua
nocrne yknagkM u 3acbiNky yyactka TpybonpoBoga, a B
ocTarnbHbIX Cryyasix - B Te4eHue nepuoa He rnosgHee 3-x
MecsILEB MOCHe YKINaaku 1 3acbinky y4actka Tpybonposoaa.
Ecnn npoektoMm npegycmatpuBaiTca 6Gonee nosgHue

Cpokun OKOHYaHuaA CTpouTenbCcTBa cpencte
SJ'IeKTpOXVIMVI‘-IeCKOVI 3awunTbl 1 BBOAA MUX B IKCnnyaTauuio,
TO Heobxoanmo npegycMmoTpeTb BPpeMEHHY0

3MNEeKTPOXMMUYECKYIO  3aluMTy CO Ccpokamu BBOZa B
3KCMNyaTaumio, COOTBETCTBYIOLMMM YKA3aHHbIM B AAHHOM
MyHKTE.

15.2.7. Mpwu ctpouTenscTBe TpybonposBoga 4o BBOAA
B CTPOW OCHOBHbIX cpeAcTB 3X3 B KayecTBe BpPeMEHHON
3awWmnTbl criegyetT UCMonb3oBaTb CUCTEMbl 3awuTbl Ha
OCHOBE MPOTEKTOPOB UNn OT cucteM IX3 HaxoasLMXcH
no6rM30CcTu NOA3EMHbIX COOPYXEHWN.

15.2.8. Cuctemy 9X3 HeobxoaMMO NpoOeKTUpPOBaThb C
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y4yeToM AencTeylowmux cuctem IX3  akcnnyaTupyembix
cocefHmX Tpybonposoaos n nepcrneKkTUBHOro
CTpouTENbCTBA MOA3EMHBLIX METaNIMYeCKNX COOPYXEHWUN
BAONb Tpaccekl npoekTvpyemoro Tpybonposoga. [lpu

NPOEKTUPOBAHMU CUCTEMBI 39X3 TpybonpoBsoaa,
pacnonaratoowieroca psgoM € ApyruMyM  MOA3EeMHbIMU
KOMMYHUKaLUsiMu, cnepyet npegycMaTpuBaTb

MeponpuAaTnUA Nno WUCKIMHYEHUD HeratmBHOro BITUAHUA Ha
cocegHne KOMMYHUKaUnn.

15.2.9. YcTaHOBKM KaTOOQHOM 3alUnThI

15.2.9.1. MecTta MOHTaxa YK3 cnegyet
npegycMaTpuBaTb  psSAOM € JIMHEWHBIMU  KpaHamu
TpybonpoBoaa, Ha nnowagkax CKBaXuH (KyCTOB CKBaXWH),
nnowlagkax u npou3BOACTBEHHbIX nomeleHuax YK
(YNAr, Nnr). YK3 pomkHbl ObiTb GNOYHO-KOMMMEKTHOrO
WCMNOHEHUSsI " npegycMaTpueaTb MUHUMYM
CTPOUTENBHO-MOHTaXHbIX U MyCKOHanaAouHbIX paborT.

15.2.9.2. [lpeobpasoBatenu KaTOOHOW 3aLUUTHI
OOMKHbI MOHTMPOBATLCSA B MHAMBUAYanbHbIX Griok-6okcax,
sawmwawmnx npeobpasoBaTtenn OT BO3AENCTBUSI HU3KMX
Temnepartyp, obnegeHeHus, 3aHoca CHErom B pavioHax C
apKTUYECKUM KNMMMaToM. Brok-6okcbl c
npeobpasoBatensaMu 1 Apyrummn anemeHtamm 3X3 no
BO3MOXHOCTW  criegyeT  yCTaHaBnuMBaTb B OOHOM
orpaxgeHum C KpaHoBOM nnowagkon. B ocTtanbHbIx
crnyyasix npeobpasoBaTenyM MOXHO MOHTUpPOBaTb B
Ono4YHbIX  ycTponcTBax. [lonyckaeTca  MpoeKkTupoBaTb
MOHTax npeobpa3soBatenen Ha cneumanbHbiX
byHOaMeHTax, aHKEPHbIX ONopax aHOAHbIX MUHUA U NUHWUIA
anekTpocHabxeHnsa.  KOHCTpyKuMn Ans  pasMelueHust
npeobpasoBaTenent B pawioHax C rycTOA W YyMepeHHON
3aCEeNIeHHOCTbI0 OOIDKHbI orpaHnyMBaThb
HECaHKLMOHMPOBaHHbIN A0CTyn k o6opygosaHuio 3X3.



15.2.9.3. OnektpocHabxeHne YK3 npomMbICNoBbIX
TpyOONpoBOAOB NMPOTsHKEHHOCTHLI0 A0 20 kM M wnendos
KYCTOB CKBa&)XWH OCYLLIECTBMSETCS, Kak npaBumno, no
kateropun lll  HapgexHocTU. OnekTpocHabxeHue no
kateropun |l HageXHOCTU [OMMKHO ObiTb 0GecneyeHo Ha
yyacTkax BbICOKOW KOPPO3MOHHOW OMacHOCTW, BbICOKOM
KOPPO3WOHHOW  arpecCMBHOCTM  TPYHTOB, BO34€EWCTBUSA
Gny>xgarLmx TOKOB n ans TpyGonposoaoBs
NPOTSHKEHHOCTBIO CBbIwe 20 KM.

15.2.9.4. lMpn nNpoeKTUpOBaHUM KaTOAHOW 3alUThbI
noa3emMHbIX TPyOOMpoBOAOB Ha y4yacTKax BbICOKOA MU
NOBbILLEHHOW KOPPO3NOHHOW OMacHoOCTM cnegyet
npepycMmaTpuBaTh pesepBupoBaHune YK3.

15.2.9.5. B cucrteme OX3 TpybonpoBoga [AOMmKeH
ObiTb  NPegycMOTPeH  AMCTAHUMOHHBLIM  KOHTPONb U
perynuposaHue napamMeTpoB BCeX MNpoekTupyembix YK3.
MpoekTtom X3 [OJDKEH ObITb npegycMoTpeH
KOPPO3WOHHbBIN  MOHWUTOPWHI  TpybonpoBoga B TOYkax
apeHaxa YK3, B cepeavHe 30H 3awmtbl cocegHux YK3 u Ha
yyacTkax BbICOKON KOPPO3MOHHOW ONacHOCTMU.

15.2.9.6. [lpoekTHaa  OOKyMeHTauus  AOMKHa
cofepXaTb CBEAEHWst O paccTaHoBKe cpeactB 3OX3 no
Tpacce TpybonpoBoaa, ANMHE 3aWwuTHOM 30HbI YK3 nnn
Y3, Heobxoanmon cune TOKa KaTogHOro
npeobpasoBatens Ha HayasbHbIi U KOHEYHbI MOMEHTHI
akcnnyatauun Tpybonposoga. PacueT cnefyeT BbINOMHSATL
C ydyeToM cTapeHuss wusonsumm Tpybonposogda. Bwibop
npeobpasoBaTtens KaToaHOWN 3aWunThl OOIMKEeH
ocyulectBnATbe ¢ yyetoMm 50% 3amaca no BbIXOAHOMY
HanpPsPKEHVIO M TOKY HA Ha4arbHbI MOMEHT 3KcnnyaTaumu
TpybonpoBsoaa.

15.2.10. AHOoaHbIE 3a3emneHns



15.2.10.1. AHogHble 3a3emneHns B YK3 moryT 6biTb
KaK rNyOUHHBIMKW, TaKk U MOBEPXHOCTHLIMU (NMOBEPXHOCTHO
pacnpegeneHHble, B TOM 4ucre MpPOTSXKEHHble). B
rMyOWHHBIX  3a3eMIIEHUSAX, COCTOSILLUMX W3  HECKOSbKUX
3a3emnuTenen, pacctosHMe Mexay CKBaXmHamum ¢
rnyouHHBIMK 3a3emMnuTensiMm AomkHo 6bitb 0,3L, roe L -
rnybuHa CKBaXXMHbI.

15.2.10.2. KoHcTpyKums M TMN  aHoAHOro
3asemrneHus], mybuHa 3anoXeHus OOMMKHbI ONpeaenaTbes
no pesynbraTam BEPTUKANbHOro 3MNeKTPUYECKOro
30HAMPOBAHMA  TPyHTa B Mpouecce  NpoBedeHus
NPOEKTHO-M3blckaTenscknx paboT. [lMpu npoekTMpoBaHWK
3aseMrneHus crniegyeT yyuTbiBaTb YCMOBUS 3eMNeoTBOAa.
OneKkTpoAbl aHOAHbIX 3a3eMIEeHNIN AOMKHLI MOHTUPOBAaTLCA
NpPenMyLLEeCTBEHHO B Mnactax C MUHUMaInbHbLIM yAenbHbIM
3MNEeKTPUYECKMM  COMPOTUBIIEHMEM U HWXKE  MyOuHbI
npomMep3aHns rpyHTa.

15.2.10.3. KoOHCTpyKUMA aHOAHbIX  3a3eMIileHui
(BkMOYaa OpeHaxHble JNUHMM U y3Mbl  NOAKMIOYEHUS)
He3aBNCMMO OT YCMOBWWA WX 3JKCfyaTaumm OOrbKHa
obecneumBaTb CPOK 3KCnnyatauuw, npegyCcMOTPEHHbIN
3ajaHUeM Ha NPOoeKTMPOBaHUE.

15.2.10.4. Mpun NPOEKTUPOBaHNK aHOAHbIX
3a3eMneHMn B CKamnbHbIX  FpyHTax  Heobxogumo
ncnonb3oBaTb pesynbTaTtbl WUCCMEOOBaHWA  KEpPHOB U3
napameTpUYeCKNX CKBaXXMH.

15.2.10.5. AHOAHblE NUHWUK crieQyeT NPOeKTUpoBaThb,
Kak npaBurno, kabenem ¢ MeaHOM TOKOBeAyLUeW XWUMou n
[OBOVIHOM n3onsumen; gonyckaeTcs npuMeHeHne
BO3YLUHbIX NNHUIA 13 cTaneantoMUHUEBOro
M30NMPOBaHHOIO NpoBoda. MNpu NPOeKTUPOBaHUN aHOAHbIX
BJ1 cnepyeT yunTbiBaTh BETPOBLIE Harpy3ku.



15.2.10.6. KommyTauma «kabenein Kk anemeHTam
aHOOHbIX  3a3eMJIEHWA  [OIDKHA  OCYLLEeCTBIATbCA  Ha
KNEMMHOW KOJOAKE KOHTPOJSIbHO-M3MEPUTENBHOIO MyHKTa,
obecneumBaroLLen BO3MOXHOCTb KOHTpONS
paboTocnocobHOCTH KaXxgoro anemeHTa aHogHoro
3a3eMrneHns unn ckeaxuHbl. Mpu Hanvumm Ha opHy YK3
HECKOINbKMX CKBaXWH TMYOUHHBIX aHOOHbIX 3a3emnuTenen
WUIN  NPOTSIKEHHbIX 3aszemnurtenen kommytaums ¢ YK3
OOMKHA OCYLLEeCTBMATLCA C  MPUMEHEHMEM YCTPOWCTB
perynMpoBaHus  CTeKkallero Toka C  3a3eMnuTens
(ckBaxuHbl). Mecta MOHTaxa MYyOUHHBIX  AHOAHbIX
3a3eMrieHuin cnegyet obo3HavaTh creumnanbHbIMU 3HaKkamu,
BbICOTA KOTOPbIX OMNpedensieTcs MWCXoAss W3  TOSLWMHbI
CHEXHOrO NOKPOBAa, XapaKTepPHOro A5is 4aHHON MECTHOCTMU.

15.2.10.7. Ha ropHbIXx y4yacTkax, ydacTkax co
CKanbHbIM TFPYHTOM M B YCMOBMAX BEYHOW Mep3noThl
BO3MOXHO npuMeHeHne NPOTSHKEHHbIX aHOAHbIX
3a3eMIeHUn,  YNOXEeHHbIX B  OAHOM  TpaHwee C
Tpybonposoaom.

15.2.11. YCTaHOBKM NPOTEKTOPHOM 3aLUnUTbI

15.2.11.1. B npoekte 3X3 TpybonpoBoaa
NpOTEKTOpbI CreayeT npeaycMaTpuBaTth:

- AN OCHOBHOW 3awwmnTbl yTNAPOB (NaTpoHOB) Ha
nepexofax nog aBTo- U erne3HbIMW Joporamu;

- ANsi BPDEMEHHOW 3aLLMThl OT KOPPO3UN CTPOSILLLErOCs
TpybonpoBsoaa;

- ONA  OCYWeCTBNEHUs  foKanbHOW  3aluTbl
TpyGonpoBoaa, 3KpaHUPOBaHHOTO Apyrumu
KOMMYHMKaLMAMM, B AOMNOSIHEHME K OCHOBHbLIM CpeacTBam
3X3.



15.2.11.2. ng 3awutbl nogsemHoro Tpybonposoaa
OOJDKHbI MPUMEHATLCSA NPOTEKTOPbI U3 MarHWEBbLIX CNITaBOB
no FOCT 26251.

15.2.11.3. HeobGxogumoe KonMyecTBO U Macca
NPOTEKTOPOB  OMpedensiioTCs  pacyeToM  ucxodos U3
YCTaHOBMNEHHOro cpoka akcnnyatauun YM3, yaenbHoro
ONEKTPUYECKOro ConpoTmMBIIEHNA TPYHTOB Ha Yy4acTke
TpybonpoBoga, AuvameTpa UM TWnNa  M3OMSLMOHHOIO
NnoKpbITUA TpyGonposoaa.

15.2.12. YcTaHOBKM ApeHaXHON 3anThbl

15.2.12.1. Heo6x0gMMOCTb NPUMEHEHUSA APEHAXHOMN
3awmTel  TpybonpoBoga cnegyet  onpedensatb Mo
pesynbTaTaM U3blCKaHWUN.

15.2.12.2. Y3 cnepyeT nNpoeKkTMpoBaTb B panioHax
TAroBbIX nogcTaHumni " mMecTax nepeceyeHus
TpybonpoBoga C  aneKkTpudUUMPOBAHHOW  KEene3Howm
Aoporon. Mpn yaaneHmu TpybonpoBsoga oT
3MeKTpUdULMPOBaHHOW >Xene3HoW AOopPOorM Ha paccTosHue
bonee 1 kKM AnA 3awWMTbl OT KOpPpO3uMM Gnyxaarommu
Tokamu cnegyeT npoekTuposatb YK3 ¢ aBTOMatuyeckum
nopaepxaHvem noteHuuana.

15.2.13. KOHTpOnbHO-n3mMepuTenbHble NyHKTbI

15.2.13.1.  KOHTpOMnbHO-M3MepUTenbHble  MYHKTbI
pacnonaratoTcs:

- Ha KaXgoM KuromeTpe B ODbIYHbIX YCNOBUSIX U He
pexe yYem yepe3 500 M npu nepeceyeHun TpybonpoBoaoMm
30HbI MOBbILLEHHOW KOPPO3MOHHOW OMacHOCTY;

- B TOUKax ApeHaxa Tpybonposoaa;



- ¢ obeux CTOPOH KpaHOBbIX MMOLIAA0K, Ha
pacctosiHum He 6nmxe 30 wm;

- Cc obenx CTOpPOH MOABOAHbLIX NepexonoB (Ha
KaXkaoMm atokepe);

- ¢ obeunx CTOpPOH nepexogoB 4epe3 aBTOo- U
Xenes3Hble Ooporu;

- y nepecevyenvs ¢ gpyrmmu Tpybonposogamu, He
nanee 10 M oT nepeceyenus;

- B MecTax  MakcuMamnbHOro  CONMuxeHus
Tpy6onpoBoaa ¢ aHOAHbLIM 3a3eMIIEHUEM.

15.2.13.2. lNpoektoM pomkeH OblTb NpegycMOTpeH
obbem pabot no HaHeceHuto MapK1pPOBKN
KOHTPONbHO-U3MEPUTESbHBIX MYHKTOB C  MPUBS3KOM K
NPOTSHXKEHHOCTU U HAUMEHOBaHMIO Tpybonposoaa.

15.2.13.3. KOHTPOmbHO-M3MepUTernbHbIE NYHKTbI ANS
n3MepeHus cunbl Toka B TpybonpoBode AOMKHblI ObiTb
yCTaHOBNEHbI B Touykax ApeHaxa YK3 Ha kaxgom nnede
3aWnTHON 30HbI, ¢ 0Beux ctopoH BOW n Ha yuactkax
noaBoAdHbIX nepexofoB Ha oboux Geperax Ha rpaHuue
BOL0OXPaHHON 30HbI LWnpuHOW 6onee 500 m.

15.2.13.4. AnekTpoapl CpaBHEeHUs B
KOHTPOJSIbHO-U3MEPUTENbHBIX  MYHKTAX  AOIDKHbl  ObITb
ONUTENbHOrO OENCTBUS CO CPOKOM CyObl B YCNOBUSIX
akcnnyatauun He meHee 10 ner.

15.2.13.5.  KOHTPOMnbHO-M3MepUTENbHbIE  MYHKTbI
nopkmoyarTca K TpybonpoBody MeAHbIM  ABYXUIbHbBIM
kabenem C [OBOMHOW  MONMMMEPHOM  M3onauMen ¢
ob6si3aTenbHbIM  PE3EPBMPOBAHMEM  KOHTaKTHOrO  y3na.



Kaxgasa >xwuna «kabens npucoeduHsieTcss Ha  OfHy
oTAEnNbHY Knemmy Ha KNEMMHOM LnTKE
KOHTPOSbHO-U3MEPUTENBHOIO MyHKTa.

15.2.13.6. Ha yyacTkax Tpybonposoaos,
NPOSIOXEHHBIX B HEYCTOMYUBLIX FpyHTax (bonortax, B 30Hax
pacnpocTpaHeHus MMT), KpenneHve cToeK
KOHTPOSbHO-N3MEePUTENBHOMO MyHKTa Heobxognmo
npegycMaTpuBaTb Ha CBallHOM OCHOBaHMM C paspaboTkon
MEPONPUATUIA MO UCKNIOYEHNIO NyYeHns cean. [lonyckaeTcs
YyCTaHOBKA  KOHTPOSIbHO-U3MEPUTENbHOrO  MyHKTa  C
3aKkpenneHvem Ha TpybonpoBoge npu obecneveHun
HeobxoanMbIX MeponpuaTUn, npeaycMOTPEHHbIX
NPOEKTHBIMW PEeLLUEeHNsIMU, N0 0BecneyeHnto COXpPaHHOCTU
3alMTHOTO MOKPbITMA TpybonpoBoda B TeYeHWe BCero
cpoka Cry>0bl KOHTPONbHO-U3MEPUTENBHOTO MYHKTA.

15.3. 3awwuta Hap3lemHbix TpybonpoBogoB  OT
aTmocepHOM Koppo3un

15.3.1. TpybonpoBoabl Npu Hag3eMHOW NpoKnagke
OOMKHbI  3awmwaTeca  OT  aTMocdepHonm  Kopposun
aTMOCcepOCTONKNUMM MOKPLITUSMMU.

15.3.2.  JlakokpacoyHble  MOKPbITUS  (CUCTEMBI
NOKPbITWI), NPUMEHsiIeMble AN 3alMTbl OT aTMOCctepHOn
KOPpO3uW,  OOSMKHbI  COOTBETCTBOBATb  TEXHWUYECKUM
TpeboBaHUsIM, obecneymBaroLLm KayecTBO n
[ONroBEeYHOCTb MOKPLITUS.

[laHHble O COOTBETCTBUM NaKOKPaCOYHbLIX MOKPbLITUI
TEXHUYECKNM TpeboBaHnsMm npegocTasnseT
npousBoanTeNb MOKPbITUA (CMCTEM MNOKPbITUA) B BUAE
cepTudukata n (Mnun) 3aknoyeHns opraHnsaumm, umetoLen
NoATBEPXKAEHNE KOMNETEHLMN.

15.3.3. [Ins 3awmTbl OT KOppO3UW peKkomMeHayeTcs



NPUMEHSITb CUCTEMbl aTMOCHEPOCTOMKNX NaKOKPaCOYHbIX
MOKPbLITUIA Ha OCHOBE SMOKCUMAHBIX, MONUYPETAHOBLIX U
OPYrMX NakoKpacoyHbIX MaTtepuanoB, obecneynBaroLmnx
HeobxoanMbIN CpoK Cry0bl. Bbi6op
NPOTMBOKOPPO3NOHHbLIX NOKPbLITUIA NPOU3BOAUTCS HA CTaAuM
npoektnpoBaHns B cootBetcTBUM ¢ [OCT 9.039 n c
y4yeToM cTenexn KOPPO3MOHHOW arpeccuBHOCTU
atmoccepbl no [OCT 15150, a Takke C y4yeTom
HeobxoOMMOro cpoka Cnyx0Obl  MOKPbITUA  COrMacHoO
TPebOBaHNAM MNPUHATON HOPMATUMBHOW  OOKYMEHTauuu,
COorfnacoBaHHOM B yCTAHOBNEHHOM MOPsIAKE.

15.3.4. AHTUKOPPO3NOHHbLIE NOKPbITHSA,
npuMeHsieMble Ana 3awuTbl OT aTMocepHOn Kopposwu
Hag3eMHbIX Y4YacTKoB TpyboMnpoBOAOB, KOHCTPYKUMA 1
obopyaoBaH/s 0OBEKTOB MarucTparnbHbIx TpybonpoBoaos,
AOIMKHbI OblTb YCTOMYMBBLIMU K Harpy3kam, BO3HWKAOLWMUM B
pesynbTaTe nepenajoB  Temnepatyp B  npolecce
aKcnnyaTaumu; nveTb npoyHoe cuenneHve c
MeTannuyeckon MOBEPXHOCTbIO; OblTb  CMMOWHLIMKU 1
obecneumBaTb COXPaHHOCTb 3aLUUTHbLIX U [OeKOpaTUBHbIX
CBOWCTB.

15.3.5. [ns BpeMeHHOW 3awWuTbl Ha nepuop
TPaHCNOPTUPOBAHNSA, XPaHEHUS U MOHTaxa 3MeMEHTOB
TpybonpoBOAOB [OONyckaeTcs MNPUMEHEHWE CPeacTB B

cooTtBeTcTBUN ¢ [OCT 9.014.

KoHcynbTaHTlnoCc: npyumeyaHue.
Hymepauuss nNyHKTOB [gaHa B COOTBETCTBUM C
oduumanbHbIM TEKCTOM AOKYMEHTA.

15.3.5. TpOTMBOKOPPO3NOHHYIO 3almMTy Ofop W
apyrux MeTannm4eckmnx KOHCTPYKLUIA HaA3eMHbIX
TpybonpoBoAoB crefyeT BbINOMHATE B COOTBETCTBUU C
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TpeboBaHUsIMU cBoda npasun, yTBEPXOEHHOro
MwuHpernoHom Poccun [23].

15.4. TpeboBaHus K BHYTPEHHUM  3aLLMTHbBIM
nokpeltMamM  Tpy6 1M coeAnHUTEnbHbIX  AeTanen
TpybonposoaoB

[ns 3awmThl OT KOPPO3uM AonyckaeTcs HaHOCUTb Ha
BHYTPEHHIOK noBepxHocTb Tpy6 u CAOT nokpbiTus Ha
OCHOBE 3MOKCUAHBIX NN MOANDULMPOBAHHbBIX 3MOKCUOHbIX
NakoKpacoYHbIX  MaTepuanoB. 3alMTHblE  MOKPbITUS,
npuMeHsiemMble Ansi 3aWuTbl OT KOPPO3UM BHYTPEHHEWN
NOBEPXHOCTM TpybonNpoBOAOB, AOSMKHLI COOTBETCTBOBATb
TEXHUYECKUM TPeOOBaHNSIM NPOEKTHON AOKYMEHTAaLMN.

15.5. WHrmbutopHass  3awmta  MPOMbICIOBbIX
Tpybonposoaos

15.5.1. [Ona 3awmTbl BHYTPEHHEW MOBEPXHOCTU
NPOMbICIIOBbIX TpybonposogoBs AormKHa 6bITb
npegycMoTpeHa UHrMbuTopHas 3awura.

15.5.2. HeobGxoguMmMocTb MPUMEHEHUS1 MHIMOUTOPOB
KOppPO3Un Onpefensietca B XOA4€ MPOBEAEHUS UCTbITAHWUIA
no onpegeneHuio OMbITHbIM MyTEM CKOPOCTW KOPpO3un B
peanbHbIX UM MoAEnNbHbIX (Hanbornee MNPUONMKEHHBIX K
peanbHbIM) 3KCMyaTauUMOHHBIX cpepax. McnbiTaHua B
3aBMCUMOCTM OT 3KCMMyaTauWoHHbIX Cped MpOBOAATCH B
cooTtBeTcTBUM ¢ [OCT 9.502, TOCT 9.506, TOCT 9.514 nnu
OpYro HOPMaTMBHOM [OKYMEHTAUMWEW, COrnacoBaHHOW B

yCTaHOBNEHHOM nopsiake, B COOTBETCTBUN c
pekoMmeHpauusmn, npueeaeHHbiMn B COCT P 9.905. MNpun
MOOEeNUpoBaHUM nucnbiTaHnn no onpegeneHuio

KOPPO3WOHHOW arpeccuBHOCTU cped, TPaHCNopTUPYyeMbIX
No MpPOMLICNOBLIM TpyGomnpoBoaaMm, U 3dEKTUBHOCTU B
HUX WHTMOWTOPOB KOPPO3UM  [OOSKHbI  ObiTb  YYTEHbI
crnepyoLme 3KCrnyaTaumuoHHbIE YCNOBUS, BIMSIIOLLME Ha UX
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KOPPO3UOHHYO aKTUBHOCTb: MUHepanu3aums, pH,
Temnepatypa, AaBrneHue, arpeccusHble rassl (H2S, CO2, O2
M Op.), MexaHu4yeckme MpUMecH, OpraHuYeckue KWUCroThl,
06BOAHEHHOCTb (BMaXHOCTb) YrNEeBOAOPOAOB 1 Ap.

15.5.3. WHrmbutop Koppo3umn Heobxoanmo
NPUMEHATb, €CNN U3MepPEHHasi OMbITHbIM NyTEM CKOPOCTb
KOppo3um TpPaHCMNOPTUPYEMbIX no NPOMbICTOBbIM
Tpybonposogam cpen npesbiwaetr 0,1 mm/rog, 4Tto B
cooTBeTCcTBMM cO wWwkanon u3 [OCT 9.502 nossonsieT
OTHOCUTb KOPPO3MOHHYI0 aKTMBHOCTb 3KCMnyaTupyemon
CUCTEMBI K CpeaiHen 1 6onee BbICOKAM CTEMEHSIM.

15.5.4. NHrnbutop koppo3nmn gomkeH obecneunBaTb
3alNTY, rapaHTMPYIOLLYI0 3KCMyaTaumio NpOMbICIOBbIX
TpybONpPOBOAOB B TEYEHWE BCErO0 MPOEKTHOrO Ccpoka WX
cnyx0bl, Npy cpeaHen ckopocTu obLLEN KOppo3nn He Bonee
0,1 mm/rog.

16. OxpaHa okpyxatoLen cpeabl

16.1. B npoekTax Ha cTpouTenscTBo TpybonposBoaoB
HeobXxoAMMO  NpeaycMOTPeTb  pelleHns No  oXpaHe
OoKpyxatLen cpegbl NpyM COOpYyXeHun TpybonpoBoAoB u
nocrnegytoLlen nx aKcnnyatauum.

16.2. TpeboBaHMA MO OXpaHe OKpyXalLlen cpeabl
cnegyeT BKM4YaTb B NPOEKT OTAEeNbHbIM pasgeryioMm, a B
cMeTax npegycmaTtpueaTb Heobxoammble 3aTpaThbl.

16.3. TpoektnpoBaHne TpybonpoBoga AOMKHO
BbIMOMHATECA B COOTBETCTBMM € TpeboBaHusAMM
HaUMOHarnbHbIX CTAaHAaPTOB, NPaBWIl, HOPMAaTUBHLIX aKTOB B
obnacTy oxpaHbl OKpyXatoLlen cpeabl.

16.4. B NnpoeKTHOM AOKYMEHTaLun Ha CTPOUTENbCTBO
" aKcnnyaTauuio TpybonpoBsoaa HeobxognmMo
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npegycMoTpeTb  PeKynbTMBaUMIO  NIOLOPOOHOrO  Crosi
MoYBbI.

16.5. TpeboBaHuMA K peKkynbTUBaUMW  OOSIKHBbI
pernameHTUpOBaTLCS B MPOEKTE B BUAE CAMOCTOSTENBHOIO
noapasgena.

16.6. [Ons TpyGonpoBodoB, NpoOKNagbiBaeMbIX B
panoHax KpanmHero CeBepa W MOPCKMX paloHax,
npunerawowmux K ceBepHoMy nobepexbio Poccuiickon
depepaunm, B MpoeKkTe [OIMKHbI NpeaycMaTpyBaTbhCst
OOMOSTHUTENbHBbIE MEPOMPUATUS MO OXPaHe NpUpPoabl B 3TUX
pavioHax B COOTBETCTBUU c OencTBYIOLWNM
3akoHopaTenbcTBoM Poccuiickon ®Pepepaumm o6 oxpaHe
npvpoabl, 3aKoHOA4ATENbCTBOM 06 3KOHOMWYECKOW 30He
Poccunckon degepaumm n O KOHTUHEHTaNbHOM Lernbde
Poccuinckon ®epepauuu.

16.7. Tlpy BbINONHEHUU MPOEKTHbIX paboT Aans
OLIEHKN COBPEMEHHOIO COCTOSIHUSA U MPOrHO3a BO3MOXHbIX
N3MEHEHMI OKPYXKatoLLien NpUpoAHON cpedbl NOA BANSHUEM
aHTPOMOreHHown Harpysku cnepyet NpoBOAUTL
WHXEHEPHO-3KOMOrM4yeckne M3bICKaHUst U UccrneaoBaHus B
COOTBETCTBUN c OENCTBYOLLMMM HOPMaTUBHbIMU
OOKYMeHTaMu, a Takke OuUeHMBaTb BO3OEWCTBUA Ha
okpyxatowyto cpegy (OBOC).

17. BbiBOA 13 aKcnnyaTaumu

17.1. Ons BeiBOga TpybonpoBoga m3 akcnnyatauum
Heobxogumo  paspaboTaTe  OOKYMEHTbl MO  BbIBOZY
TpybonpoBoAa 13 aKcnnyataumm.

17.2. TpybonpoBogHble  CUCTEMBI, KoTopble
nnaHMpyeTcs BbIBECTU W3 3KCnnyatauuu, AOMKHbI OblTb
OCTaHOBMEHbl W  OTCOeAWMHEHbl OT OpYyrMx 4acTen
TPyOONpOBOAHOM CUCTEMBI, OCTAIOLLMXCS B IKCNyaTauuu.



17.3. MpepBapuTenbHO [OMKHbI ObiTb BbIMNOSTHEHDI
cneayoLime onepauum:

- OTKMoYeHne (nepekpbiTue) Tpybonposoaa;

- ONOpPOXHEHMe Tpybonposoaa;

- MpoAyBKa Unv NpoMbIBKa.

17.4. BbiBeeHHbIe U3 3KcnnyaTauumn Tpybonposoabl,
32 WCKMYEHVMEM MOANeXalwmx nuMKBMAALMKW, [AOMKHbI
obcnyxmuBaTtbCsl, M Ha HUX [OMDKHA NOAAEpPXMBATbLCS
KaTogHas 3alumTa.

17.5. BbiBegeHHble M3 aKcnnyaTauum  yy4acTku
TpybonpoBoaa AOmkHbl ObITb OCTaBneHbl B Oe3onacHom

COCTOSIHUM [0 MOSMHOWM YyTUIM3aumum Unu UCNonb30BaHWs Mo
APYroMy Ha3Ha4yeHuto.

Mpunoxexue A
(pekomeHayemoe)

METOOUKA
ONPEAENEHNA TONWWH CTEHOK LUTAMMOBAHHbIX
M LUTAMMNOCBAPHbLIX TPOMHWKOB
A.1. YcnoBHble 0003Ha4YeHns

D - HapyxHbI guameTp OCHOBHOWM (MarucTpanbHON)
TPYObl TPOWHUMKA;

Do - BHYTpPEHHW AnameTp OTBETBMEHWUS TPOWMHMKA,



n3MepsemMbii B NPOAOSIbHON MAOCKOCTU CUMMETPUM Ha
ypoBHe 00pasyioLllen HapyXHON MOBEPXHOCTN OCHOBHOM
TpyObl;

d - HapyXXHbIi AMameTp OTBETBNEHUS TPOMHUKA;
H1 - BbICOTa pac4eTHOWN 30HbI YCUINIEHUS TPONHWKA;

th - pacyeTHas TOMWMWHA CTEHKW YCIOBHOW TPYyObl,
uMetoLen amameTp npucoeauHsieMon Tpybbl K marmcTpanm
TPOMHWKA W MaTepuan TPOWHWKA; onpedensieTca B
COOTBETCTBUM C TpeboBaHuamn 12.2.1.1, 12.2.1.2;

tb - pacyeTHas TOMLWMHA CTEHKW YCIIOBHOW TpyObl,
umerLlen  guameTp npucoeamHsemMon  TpyGbl K
OTBETBMNEHMIO  TPOMHMKA WU MaTepuan  TPOWMHMKa;
onpegensieTca B cooTBeTCTBMM C TpeboBaHusamu 12.2.1.1,
12.2.1.2;

Th - pacyeTHas TOMWMHA CTEHKM OCHOBHOW TpyObl
TPOWNHVKa;

Tb - pacyeTHada TonwnHa CTEHKU OTBETBIIEHUA,
To - TONWMHa CTEHKM OTBETBMEHUS, namepsaemaa B
I'IpO,D,OJ'IbHOI;I MMOCKOCTU CUMMETPUMN Ha pacCTOoAHUM 1o OT

obpasytoLLern Hapy)kHOM NOBEPXHOCTU OCHOBHOW TPyObl;

ro - pagunyc 3akpyrineHus Hapy)KHOVI NOBEPXHOCTU
ceyeHund TpOI7IHVIKa B I'IpO,ElOJ'IbHOI7I NNOCKOCTU CUMMETPUN;

L1 - nonyaonuHa pacyeTHOW 30Hbl  YyCUMEHUSI
TPONHMKa.

A.2. VicxogHoe ycnosue NpoYHOCTM TPOMHUKA

Ycnosue NPOYHOCTHN TPOWHUKA, KoTopoe



COOTBETCTBYET  MPUHUMMY  3aMeLleHus nnowanen,
npeacTaensieTcs B Buae

A1+ A2+ A3z >=A. (A1)

Bxogswme B HepaBeHcTBO (A.1) cocraBnsowme
pacyeTHOW nnowagn yCuUneHus TPoWHUKa onpeaenstoTcs
Ha OCHOBaHWW FEOMETPUYECKNX pa3MepoB Ha pucyHke A.1
no copmynam:

A = K-(th-Do); (A.2)
A1 =(2-L1 - Do)-(Th - th); (A.3)
A2 =2-H1-(Tb - tb); (A.4)
A3 = 2-r0-(To - tv), (A.5)

B KOTOpbIX koadpduumeHT K wn reomeTpuyeckune
pa3smepbl BbIYMCNSAIOT Mo hopmynam:

d
— mpu —=015-K=07;
D
d 2 d
- 0,15« —=0,60- KE=06+—-—:+. (A6
TP D 3 D[ *O)
d
— mpu —=0,60:-K=1
D
= Do; (A.7)

H,=0,7-Jd T, (A8)

Do =d - 2-To; (A.9)



T, =11, (A10)
To = k-Th; (A.11)
I,=25-T,. (A12)

- KO3(h(PULMEHT Hecylleln CcnocobHoCcTM

rne 77

TPOWNHVKa;
k, £ - Ko3a(pdULUMEHTLI, 3HA4YEHUS KOTOpbIX cregyeT

npuHMMaTb B 3aBUCUMOCTU OT KOHerTHOIZ TexHosormm

M3roTOBMNEHNSA TPOMHMKOB.
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PucyHok A.1. CeyeHune TporHVKa NPOAONbHOM
MMOCKOCTbIO CUMMETPUM (pparmeHT)

Ona npeaBapuTenbHbIX pacyeToB  JAOMyckaeTcs
NPUHUMAaTL 3HAYeHUst koadduumeHToB k, £ paBHbIMM k =

08,£=0,7.

3HaueHua paguyca 3akpyrfieHus ro, MM, MOryT
HaxoauTbCs B criedytolwnx npeaenax

(ro)min = min{0,05-d; 38}. (A.13)

Ona npeaBaputenbHbIX pacvyeToB BEMUYMHA 0, MM,
MOXET ObITb NPUHATa paBHOM

ro=0,075d + 7. (A.14)

A.3. OnpegeneHne koadbduuMeHTa  HecyLlen
CnocobHOCTW TPOMHKKA

KoadhpuumeHT Hecyllei crnocobHOCTM TpoitHuka 7

onpegensietcs u3 nNpubnnKeHHoro paBeHCTBa,
NOMy4YeHHOro Ha ocHoBaHuK BbipaxeHun (A.1) - (A.14), u
OONYyLLEHNs O TOM, YTO pacyeTHble TOMNLWMUHBLI CTEHOK tb U th
NpPOMOpLMOHanbHbl COOTBETCTBYIOLLMM AnaMeTpam

5 _d
5+ (A15)

R



I: = D
.” 1) I:-'Jil_-. .” “II
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+2-m-(k— £ =
-k
‘:-l:|
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{d -2
-k
Tj’f:l
[
=0.

(A.16)



PaBeHcTBO (A.16) ABnsAeTcs HENUHENHbIM
OTHOCWTENIBHO WCKOMOTO  HeuasecTHoro 7. Peluenue

cregyeT  BbINOMHATL  METOAOM  MOcrefoBaTeslbHbIX
npubnuxeHuin, 3agaBasicb KakKUM-NMBo 3HadeHnem 7 =1

npoeepsAs BbinonHeHne ycnosus (A.16). B kadecTse
KOHEYHOro 3HadeHus 7] criegyeT NpuHATL MUHUManbHOE

3HayeHne (MpyM 3a4aHHON TOYHOCTW BbLIMMCMEHWI), NpuU
KOTOpOM ygoBrieTBopsieTcs ycnosue (A.16).

A.4. PacuyeTHble W  HOMWHamNbHble  TOMLWMHbI
MarncTpanu u OTBETBIEHNSI TPOMHMKA

PacuetHaa TonwmHa wMaructpanum Th TpoOWHKMKA
Haxogutca no dopmyne (A.10), a pacyeTHasa TOnWUHA
oTtBeTBneHns Tb - no popmyne (A.12).

HoMuHanbHble  TOMWMHBLI  CTEHOK MarucTpanu wu
OTBETBIMEHUS TPOWNHUKA YCTaHaBMMBAKOTCA B COOTBETCTBUU
c12.2.3.1.

Mpumevanuns

1. JonyckaeTcs BbINOMHATbL pacyeT MO ypaBHEHWUIO
(A.16) Npn KOHKPETHBIX 3HAaYEHNAX pagunyca 3akpyrieHus ro,
nonyanuHel L1 v BbicoTbl H1, ykasaHHbIX B TY opraHu3sauuu
npeanpuatuga-nsrotoeutens. [lpu  3ToM  npuHATbIE B
pacyeTte 3HayeHus L1 n H1 He moryT npesbiaTh 3Ha4YeHWN,
nonyyaemblix 13 BbipaxeHuii (A.7) n (A.8) cOOTBETCTBEHHO.

2. [JonyckaeTca  KOHCTpyKuusi TpoWHuka 6e3
YAMUHUTENBbHOTO Kombla Mpu ycrnosuu, 4To BbicoTa Hi
yaoBneTtBopsaeT TpeboBaHNSAM NPOYHOCTM TPOMHMKA.

3. Mpn peweHun ypaBHeHusa (A.16) B kayecTBe
pacyeTHbIX OuaMeTpoB TPOMHMKA criegyeT npuHMMaTb



AMaMeTpbl  NPUCOEOMHSIEMbIX Tpy6 K Maructpanu wu
OTBETBIIEHUIO TPOMHMKA COOTBETCTBEHHO.

Mpunoxenune b

(pexomeHayemoe)
METOONKA
OMPELENEHUA TONWMH CTEHOK CBAPHbIX
TPONHWKOB

BE3 YCUITMBAIKOWMWMX SJIEMEHTOB
B.1. YcnoBHble 0603Ha4YeHus

D - HapyXHbi aOuMameTp OCHOBHOW  TpyObl
(maructpanu) TponHuka;

d - HapyXXHbIi gMamMeTp OTBETBIIEHNS TPOMHUKA;
di - BHYTpPEHHWUI AMameTp OTBETBNEHUS TPOMHUKA;

L - BbiCOTa pacyeTHOW 30HbI YCUMEHWUS TPOWHUKa B
HanpasneHnn OTBETBIEHNUS;

th - pacyeTHasi TomnWMHA CTEHKM YCIOBHOW Tpy6bl,
uMetoLLEe AMaMeTp U MaTepuarn MarucTpanu TPoOWHWKa;

tb - pacyeTHasi TomnLWMHA CTEHKM YCIOBHOW Tpy6bl,
uMeloLLEel AMaMeTp U MaTepuarn OTBETBMEHNS TPOWHWKA;

Th - pacuyeTHasa TonwMHa CTEHKM MarucTpanu
TPOWHMKa;

Tb - pac4yeTHaa TosNWwnHa CTEHKN OTBETBIIEHNUA;



O » - HOPMaTMBHbIN Npeaen TekyyecTu maTepuana
MarmcTpanu TPoMHUKa;

., - HOpMaTMBHbBIN Npegen TekyyecTu Matepuana
OTBETBIEHNS TPOMHNKA.

B.2. NcxogHoe ycnosue NPOYHOCTY TPOMHMKA

A1+ A2>=A. (B.1)

PacyetHas nnowagb ycuneHus TpomHuka A wu

Bxoaswme B HepaBeHcTBO (Bb.1) coctaBnsiowme A1 1 A2

nokasaHbl Ha pucyHke B.1, ux BbIMMCASIOT NO chopmynam:

A =dith; (B.2)

4=d-(T, 1) (6.3)
A4=2L(T-1,): 6a)
d,=d-2-T,: (6.5)

L=2.5-T,, (5.6)

-

-
rme I,, I, - npeaBapuTenbHble 3HayYeHus

pacHeTHbIX TOJNLWWNH CTEHOK COOTBETCTBEHHO Marucrtpanum u
OoTBEeTBIIEHUA TpOVIHVIKa.






PucyHok B.1. Cxema agns pacyeta TC
(ceyeHne NpoaoNbHOM MITOCKOCTEIO CUMMETPUN -
dparmMeHT)

B.3. OcHoBHble  fOonyweHns npu  peLueHun
HepaBeHcTBa (b.1)

I, =n-1: (67)
I, =¢-T,: (6.8)
£-0,45+055-L (B9
D

roe 71 - koadpdmumeHT Hecyweid CrnocoBHOCTU
TpOrHMKa.

B.4. OnpepenexHne koadbduuMeHTa  HecyLlen
CrnocobHOCTW TPOMHKKA

KoadbdmumeHT Hecylleit cnocobHocTy TpoiHuka 11

HaxoOUTCH U3 peLleHWst  KBafpaTHOro  ypaBHEHMWS
oTHocutensHo 7, nmonyyaemoro npu nogctaHoBke B
paseHcTBO (B.1) BblpaxeHun ana coctasnsawowmx (b.2) -
(B.4) npu yuyete 3aBucumoctei (b.5) - (B.9):

a-i+b-1-c=0, (6.10)

a=3-£-1,. (6.11)



b=d+4-£-1,-51,. (6.12)
c=-2-d.(b.13)
th marucTpanm TpoWHWKa
TpOVHMKaA B

PacyetHas TonwmHa

onpegensieTcs Ans YCNOBHOW npsMon Tpybbl, umeloLlen
M MaTepuan  marucrpanu
tb oTBeTBNEHMA TPOWHMKA

anametp
COOTBETCTBUM C TpeboBaHusaMN 12.2.
B

PacuyeTHass TonuwmHa
onpefensieTcss Ans YCNOBHOW npsiMOW Tpybbl, MmetoLlen
anametp U1 MaTepuan  OTBETBMIEHMS  TPOWHUKA,
COOTBETCTBUM C TpebGoBaHusMN 12.2.
PacueTtHasa TonwmHa CTEHKM

Mpumeyanue.
OTBETBIEHUS TPOVHMKA COCTaBNSAET He MeHee 6 MM.
nonyyaeTca  peweHue  Ans

B  pesynbTtate
KoadppmumneHTa HecyLlen cnocoGHOCTM TPOWHUKA B BUAE

dopmynbl
T =
| —E:+~..;"5‘—4-a-c). (5.14)

B.5. Pac4yeTHble 1 HOMWHanNbHbIE TOMWMHbI CTEHOK
7]

MarmcTpanum n oTeeTBl1eHUA TpOIZHVIKa
marmcrTpanum

PacyeTHble  TOMWWHbI CTEeHOK
oTBeTBINEeHNsA TpOVIHMKa nony4yaroTca u3 Bblpa)KeHI/IIZZ

T, =1-1,; (6.15)

T, =£-T,. (6.16)



HomuHanbHble  TOMWMHBI  CTEHOK Maructpanu wu
OTBETBIIEHUSI TPONHUKA YCTaHaBMMBAKOTCA B COOTBETCTBUM
c12.2.3.1.

Mpunoxexve B

(pekomeHayemoe)
METOONKA
OMNPEQOEJIEHNA PACHETHOIO PAONYCA KPVBU3HbI
YYACTKA

NMOA3EMHOIO TPYBEOINPOBOAA

B.1. [JaHHas meToauMka oONpedeneHus pacyeTHOro
pagunyca KPUBU3HbI noa3emMHoro TpybonpoBsoga
npegHasHadeHa AnNs MPUMEHEHUS MNpu  OueHke obLwen
YCTOMYMBOCTU y4dacTka TpybonpoBoga C  BbIMyKIbIMU
yrnamu noBopoTa Tpacchl B BEPTUKANbHON MIIOCKOCTH.

B.2. PacuyeTHbIi pagunyCc KpuvBWM3HbI [ sBRAsSeTcs

XapakTepuUCTUKOM HavanbHoro wusrmba 3arnybneHHoro B
rpyHT TpybonpoBoga. [log pacuyeTHbiM paguycom g

NOHUMAETC MUHMMAarbHbIA Paguyc KpUBU3HbLI OCU TPYOHI,
ecnn u3rM6 MMeeT MeCcTO Ha BCeW [AnvMHEe BOMHbI
BbINy4nBaHus. ATO 0ObIMHO HabnogaeTca npu cBob6oaAHOM
(ynpyrom) unsrube tpybonpoBoga. Takum obpasom, ecnu
ONvHa Xopabl KpuBOM Gormblle WNU paBHa KpUTUYECKOWA
ONVHE BOIHbl BbiMyYMBaHKS, TO B KayeCTBE pPac4eTHOro
paauyca npuHumaeTcs akTUYECKUA pagnyc KpUBU3HBI OCU
TpyOsl, T.€.



. &
> . —
opH L, S;-p-sm;. Py =2 (B1)
raoe Ler - KpUtnveckaa OfinHa BOJIHbl BbiNy4YMBaHWUA,

F - MUHMUManbHbI  paguyc  KPMBM3HbI  OCW
TpyGonposoaa, M;

€ - yron nosopoTa ocu Tpacchl TpyGonposoaa,
rpamychi.

B.3. MoBopoT Tpy6onpoBOAOB MOXET BbINOMHATLCS C
NpUMeHeHNeM OTBOAOB (KOMEH) MAaLUMHHOMO THYTbSt WK
3aBOACKMX OTBOAOB C PajMyCOM KPWUBU3HbI OCU HE MeHee
5D (D - HapyxHbI gunameTp Tpybonposoaa) (CM. pUCYHOK
B.1). B atom cnyyae ycnosve (B.1) o06blMHO He
cobniogaeTcs, T.e. nepemelleHne  Tpybonposoga
NpouCXoauT Ha AfvHe, BKMOYaloLWen U npumbiKalowme K
OTBOAAM MepBOHAYanbHO NPSIMOMMHENHbIE y4acTku. Toraa,
3Has [ANVHY BOJHbI BbINyYMBaHWSA, pacyeTHbI paguyc
MOXHO ONpefennuTb Kak paguyc KpvBOW, MPOXOoAsLuen
Yepes Hayano U KOHeL, BOMHbl BbIMyYMBaHUS U BEPLUUHY
yrna nosoporta.
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PucyHok B.1. PacyeTHas cxema
BepTMKanbHbIX BbIMYKIbIX YII0B MOBOPOTA

B.4. Tak kak AnvHa BOMHbI BbIMyYMBaHUS 3aBUCUT OT
pacyeTHOro paguyca KpuWBWU3HbI OCH, TO peLleHue
BbIMOMHSAETCA METOAOM MNocrefoBaTenbHbIX NPUOAMKEHNIA.
CHavyana HyXHO 3agaTbCH BO3MOXHOW ANMHON BOJHbI
BbIny4ynBaHus, npumepHo B (40 - 70)D. B 3aBucumocTn OT
CXeMbl yrra nosopoTa Tpacchl (CM. pucyHok B.1) B nepsom

NpUBNXeHUM onpefensieM pacyeTHbli paguyc [, o

npuBeAeHHbIM HUKe hopMynam.
B.4.1. Cxema a) pucyHka B.1

Cuutaetca, 4TO yron noBopoTa Tpaccbl of =97,

annHa  XopAabl KpVIBOﬁ Lo MeHee [OnvHbI  BOSHbI
BbiMy4ynBaHnAaA W ONMHa Kaxaoro w3 I'IpﬂMOJ'IVIHeVIHbIX
NpUMbIKaOLWKMUX Yy4acTKoB Ls|. TakoBa, 4YTO BbINOMHAETCA
HepaBeHCTBO

L, L
I +=2="2 B2
st 2

-

PacuyeTHbIn  pagnMyCc  KPVBWM3HbI  BbIYUCAAT MO
dopmyne

3 (44
2-.[;_,-1205?

i

A= 2 (B3
- L,-sin——2-p-|1-cos— |

. 2)

| R



roe £ - yron nosopoTa TpybonpoBoda B BepTMKanbHON
NMoCKOCTH, rpagychbl;

F - pagunyc KpuBM3HBLI OCK (KPUBON), M;

Ler - pacyeTHas (KpuTuueckasl) [OfMHA  BOJSHbI
BbiNy4MBaHUs, M.

B.4.2. Cxema 6) pucyHka B.1

PacyeTHbIn y4acTOK COCTOMT M3 [OBYX KPWBbIX
BCTaBOK C yrmamu nosopota & n &; 1 NpsiMONMHENHOro

yyactka Mexagy HUMW, Npu4em Kaxabln u3 yrnos meHee 9°.
Taike BbINONHAETCA HEPAaBEHCTBO

a,
A-sin L+ pysin 2L, <L, (B4)

PacuyeTHbIn  pagnmyc  KpVBWM3HbI  BbIYUCIAOT MO
dopmyne



a1+.:x3+:"ﬂ +pt8 840, 162
3 | S Ptg 3 Py-tg—
- +ax, o, —at

% —tgm1 = .cos—= %

2 2 2

3
| =

-1

. (B.5)



B.4.3. Cxema B) pucyHka B.1

PacyeTHbIn  yyacTok cocTouMT U3 O[HOro yrna
NoBOPOTA, BbINOMHEHHOrO C MOMOLLBIO KOMEH Pagnycom He
meHee 5D. PacyeTHbIl pagvyC KpUBU3HbI BbIYUCIAIOT MO

dopmyne

. = 2-L,
:I_—.
- o i

s

B.4.4. Cxema r) pucyHka B.1

PacyeTHbIi yyacTOk COCTOMT 13 [OBYX YINoB
NOBOPOTA, BLINOMHEHHbIX C MOMOLBIO KomeH | 2, =5D) .

PacueTHbIN pagnyc KpUBU3HBI BIMUCTISIOT MO hopmyne






B.4.5. Cxema 1) pucyHka B.1

PacueTHbI yyacTok npeactaBnsieT cobou KpuByLo

yrna noBoOpoTa, 3aMEHEHHY0 JIOMaHOW fuHWeWh C

OOMHAKOBbIMK  yrnamu, o6pasoBaHHbLIMKM  KONeHamu ¢

=]

paanycom kpusmakbl (2 =5D) u yrmamn &, =(3 - 6)°,

W C paBHbIMW paccTosHuaMKU Mexay Humu. Obuiee ymcno

yrnoB MoBopoTa paBHO N. PacyeTHbIi pagnyc KpUBU3HBI
BbIYMCNAIOT MO hopmyne



o

:‘1J| 2

) M-
L7 -cos—L.
[1, 2

L _-sin

¥i-

-1
%1, -(n-1)-sin al} (B8)



B.5. Onpenenvs pacyeTHbIi paauyc KpUBM3HbI Ansi
BbIOpaHHOM paccMaTpyMBaemMoW CxeMbl NOBOpOTa OCU
TpybonpoBoAa no OAHOW M3 NpuBEAEHHbIX Bbille opmMyrn
(B.3), (B.5) - (B.8), nanee BbIMUCASIOT pac4eTHY AMNUHY
BOJTHbI BbINy4YnBaHus Ler, M, no popmyne

Ei
L. =11511- |——. (B.9)
g -7

roe El 5 n3rnbHas JKECTKOCTb ceyeHund
Tpybonposoaa, H-m%;

g* - npegenbHOE MOrOHHOE  COMPOTUBIEHUE
nepemeLleHuaM Tpybonposoda Beepx, H/m;

Py - pacyeTHbId  paguyc  KpMBM3HbI  OCU
Tpybonposoaa.
B.6. Bo BTOpPOM NpubRAMXeHUN NpuHMMaem AOnvHY

BONMHbl  BblNy4YMBaHUA KaK cCpegHee 3Ha4dYeHue wmexay
npeawecTeyrowiMMm " BbIMUCITEHHbIM 3Ha4YEeHUAMN.

Takum obpasom, B pesynbTaTte  HECKOSbKUX
nNpubnmKeHWn onpeaensieTcs pacyeTHbIA pagnyc KpUBU3HBI
po.

Mpunoxexue I
(obsI3aTenbHOE)

KPUTEPUWN CEMCMOCTOWMKOIO NPOEKTUPOBAHUA



TPYBOMNPOBOOOB

[.1. MNepvogbl NOBTOPAEMOCTN B COOTBETCTBUM CO
CBOOM NpaBu, yTBepxaeHHbIM MuHpernoHom Poccum [20]
, MPOEKTHOro " MakcumMasibHOro pacyeTHOro
3eMNeTpPACEeHU crieqyeT NPUHATDL CreayoWwuMn:

- Ans npoekTHoro 3emneTtpsiceHuns - 100 ner;

- AN MaKCMMarnbHOro pac4yeTHOro 3emMrneTpsiceHus -
1000 ner.

2. Ana oueHkn celcMocToMKoCTM TpybonpoBoaa
OOMKHbl  OblTb  MpoBedeHbl  pacyeTbl, aHanornyHble
pacdetam npu HY3 c y4eToM CeNcMUYECKMX BO3AENCTBUN,
a Takke BbIMNOMIHEHbI MNPOBEPKM B COOTBETCTBMM C
KpuTepuanbHbiMM  TpeboBaHMAMK,  COOTBETCTBYHOLLMMMU
pasnuyHbiM  BuMAaM  OTkasoB  TpyGompoBoda  npu
3eMIETPSICEHUSIX.

r.3. PaccmatpuBatotca cneaywowme BUAObI
npegernbHbIX COCTOsIHMIA Tpybonposoaa:

- paspbIB TpybonpoBoaa;

- MeCTHass  noTeps  YCTOMYMBOCTU  CTEHKM
TpybonpoBoaa;

- rodppoo6pasoBaHune Nno Teny Tpyobl;

- 06pasoBaHMe TPELUWH B KOMbLEBbIX U MPOAOIbHbIX
cBapHbIx WwBax, 3TB, no Teny TpyoLsl;

- obLwasn noteps ycTtonumBocTM Tpybonposoaa.

4. PaspbiB TpybonpoBoaa cBsidaH, kak npaBuro, C
OEeNCTBMEM BHYTPEHHEro [AaBfeHusi, Korga MpOUCXOAuUT


consultantplus://offline/ref=69BDA8B21EF44AD2208A48AA7F746C228FEC143112341EA8BDA98FB330FCDA89B0C25036C708F5A478A6D222kEwDG

packpbiTMe CTeHku TpybonpoBoja nog  AEUCTBUEM
KOJbLIEBbIX HANPSHKEHWUIA.

5. [Ona wucknioyeHns paspbiBOB  Heobxoganmo
OrpaHMuMBaTb YpPOBEHb KOMbLEBbIX HAaMPsXKeHWA Mo
OTHOLUEHMIO KaK K npegeny TeKyyecTu, Tak U K npegeny
NpoYHOCTM MaTepuana Tpyb (yka3aHHble OrpaHuyeHus
BbINOMHATCA cornacHo TpeboBaHuam 14.3). YeenuuueaTtb
TONWMUHY CTEHKM TpyObl crnegyeT nuwb B Cry4Yae, ecnuv
HEBO3MOXHbI ApYyrMe MyTU CHWKEHUSA HanpshkeHud [o
YPOBHS AOMYCTUMBIX.

6. MectHaa noTepss  yCTOMYMBOCTU  CTEHKM
TpybonpoBoaa (MecTHoe CMSITUE) NMPOUCXOAUT Npu obLLEem
n3rmbe TpybonpoBoga B 30HE [AEUCTBUS  CXUMAOLLMX
NPOAOSIbHBIX HANPSKEHWN.

7. [Ona npegoTBpalleHWs MECTHOrO CMSTUS
Heobxoaumo orpaHnymneaTtb ypOBEHb N3rMBHbIX
nedopmaumn B cevyeHumn TpybonpoBsoaa. Onsa
OTHOCUTENbHbLIX W abCOMIOTHBIX  3HAYEHUW  M3rMOHbIX
AedopMauuii JOMKHO BbINOMHATLCH YCNOBUE:

- Ha CTaaun NpPOEeKTHOro aeMmneTpAaceHnsa

Eki ED=90; (r_1)

E.'rd’ max

- Ha CcTagMM  MaKkcMmarnbHOro  pacyeTHOro
3emreTpsiceHus

g, £0,025(2,5%), (r.2)

roe &g - obwasa nsrnbHas nedopmaums;



£

M e - aedopmauus, COOTBETCTBYHOLAs

MakcuMyMy Ha guarpamme "usrnbaroLmin MOMeHT-U3rnbHas
nedopmauma”.

.8. NocdpoobpasoBaHMe NPOMCXOOUT MPU BbICOKMX
YPOBHSIX OCeBbIX AedopMaLnii CKaTus.

9. [Ons npepoTBpalweHns rodpoobpa3oBaHus
HeobxoAMMO HOPMUPOBAaTb YPOBHM OCEBbLIX Aedopmauun
cxkaTtusa B TpybonpoBoae no ycrioButo

£

BN <[k |- (M3)

i

n

rae &,y - oceBas fecdopmauns okaTus;

£loap - OCEBaA gedopMaLns CKaTus, NPy KOTOpOM

HaumHaeTcsi roppoobpasoBaHue;

I:&.\._DP:I - OTHOCUTeNbHada Oonyctumaa oceBasd

aecopmauus cxatusi, kKoTopas NPUHUMAETCS PaBHOA:
- 0,80 - onga ctagumn NPOEKTHOIO 3EMIIETPSACEHUS;

- 1,00 - gna crtagumM MakcMMarnbHOro pacveTHOro
3eMneTpsiceHus.

I.10. OceBas gedopmaumss cxatmsa £z, Npu

KOTOpOI HaumHaeTcs rogpoobpasoBaHue, npeacTasnseT



cobon gedopmaumio, COOTBETCTBYIOLLYIO TOYKe Hadvana
noTepn YCTOMYMBOCTU (TOYKE MakcMmyma Amarpammbl
"npogonbHas ckumarwwas cuna-ocesast aedopmaums').
3Ty gmarpammy HeobXoAMMO paccyuTbiBaTb C  Y4ETOM
HenHeHOro noBegeHuss matepuana Tpybbl M C yyeTom
BCEX  Harpysok (oceBblX, W3rMOHbIX,  BHYTPEHHEro
Aasnexus), OeNCTBYIOLLNX Ha Tpybonposog B
paccmaTprvBaemMoM BapuaHTe pacyeTa.

I.11. ObpasoBaHne TpeLmH B KOMNbLEBBIX CBaPHbIX
WBax MPOUCXOAUT MPW  BBICOKMX YPOBHSIX OCEBbIX
aecbopmauuin pacTskeHus.

[12. [Ons wucknoveHna p[aHHOro Buaa oTKasa
TpebyeTcs obecneuntb [O0CTaTOYHO BbICOKUIA
OTHOCUTEMbHbIN (B CPaBHEHUM C OCHOBHbIM MaTtepuanom
Tpyb) ypoBeHb Mpegena TeKyvyecTu maTepuarna CBapHOro
wea (ycroBune £BMSETCA OOWHAKOBLIM Kak Anis CTaauu
NPOEKTHOro  3eMneTpsiceHns, Tak W  Ana  cragum
MaKCMMarbHOro pacyeTHOro 3eMIIETPSICEHNs), a Takke
orpaHnunte  abcomoTHble  MpoAdonbHble  Aedopmauun
pacTskeHusi B TpybonpoBoae cornacHo yCroBusim:

(o)
= =1.10; (r.4)
r.

v

e, 2[e, ] rs)

rae Y, - MWHMManbHBIA HOPMaTWBHLIA Mpeaen

TeKy4eCTn OCHOBHOIo metasnna pr6bl;

(o, ] - MMWHUManbHbLIN HOpPMaTWUBHLIA Mpeaen
L ]



TeKy4yecTn matepuana csapHoro wea/3TB;

5‘;_? - pedopmauus  pacTSKEHUS B CEeYEHUM

TpybonpoBoaa;

[E;P:I - ponyctumasi gecopMaumsi pacTsikeHus B

ceyeHumn TpyGonpoBoaa, KoTopasi NPUHMMAETCS PaBHOIA:

- 002 (2%) - n4na  cragMu  NPOEKTHOro
3eMneTpsACeHns;
- 0,04 (4%) - pna cragum  MakcuUmanbHOro

pac4eTHOro 3emMneTpAceHna.

.13. O6Lwas noTeps ycTtonumBocTM TpybonpoBoaa B
BepTUKanbHOM MIOCKOCTN MNPOUCXOOUT MNpU  OEWCTBUM
3HAUMTENbHbIX  CKMMAKWLWMX  OCEBbIX  YCUNUIA 7
HeJoCcTaToOYHOW GannacTMpoBke.

[14. [Ons obecnevyeHua obuwen yCToOMYMBOCTU
TpybonpoBsoaa npu cefcMmYecKknx BO3[eNCTBUAX
HeobxoAMMO  HOpMMpOBATb  BENWYWMHY  3arnybneHus
TpybonpoBoga C AOCTATOYHbLIM 3aMacoM MO OTHOLUEHWIO K
rmybuHe, paccuutaHHon npu HY3. [aHHoe ycnosue
AOMKHO cobnoaatbCa TOMbKO ANA CTagun MPOEKTHOro
3emneTpaceHnst

H
=1.10, (re)
Higes
rae H - Tpebyemas BenuuuHa 3arnybneHus

(3acbinku) TpybonpoBoaa (OT NOBEPXHOCTM 3eMNY 10 Bepxa
Tpybonposoaa);



HHya - pacyeTHasa BenuuuMHa  3arnybnenus,
obecneymBatoLiaa obLLyo ycTondmMBoCTb TpybonpoBoaa Ha
ctagumn HY 3.

[.15. PacuyeTHyto BenuuuHy 3arnyoneHns HHy3,
obecneyvmBatoLLyto 06LLyl0 YCTONYMBOCTL TPybonpoBoaa Ha
ctagum  HYO, HeobxogMmMo paccumTbiBaTb C  Yy4YeTOM
avarpaMMm B3aumopencTsust TpybonpoBoga C rpyHTOM,
hr3nYeCcKon HenMHeRHOCTN MaTepuana Tpyb 1 BO3MOXHOMN
BbIMYKMOCTM y4yacTkoB TpybonposBoga B BepTMKanbHON
NOCKOCTMW.

[.16. MeToabl onpegeneHnss obwen Un3rnMbHom
aecdopmauun, oceson aecdopmauum cxatus, gecdpopmMauun
pacTsbkeHuss B cedyeHun  TpyGonpoBoda  AOMKHbI
6asnpoBaTtbcs Ha npPUMeHeHUN Mopenemn MK,
YUMTbIBAKOLLNX ynpyronnactnieckme aecdopmaumn
matepuana Tpyo (bv3nyeckyld HenMHeMHOCTb), a Takke
reoMeTpUYecKyt0 HEeNMHeMHOCTb B MNOBEAEHUN CUCTEMBI
"Tpy6onpoBOA-TPYHT" NPU CENCMUYECKMX BO3AENCTBUSIX.

Mpunoxenne [
(pekomeHayemoe)

. METOOUKA
OLEHKN YCTONYMBOCTW ©®OPMbI NMOMEPEYHbIX
CEYEHWW TPYBOIPOBOJA

[.1. Ycnosne obecnevyeHnss MECTHOW YCTOMYMBOCTU
CTeHkn Tpy6bl TpybonpoBoaa MoOXeT ObiTb BbIMOMHEHO 3a
CYET Ha3Ha4YeHUss COOTBETCTBYHOLLEN TONLUMHBLI CTEHKN MpU
M3BECTHbIX  M3MMOHbLIX  AedopMaumsax U HayanbHON



0BanbHOCTU ceyeHni Tpyo.

0.2. Tlpn coBmMecTHOM [fencTeumn umsrnbaroero
MOMEHTa W MPOJONBHOM CXMMaloWen Cunbl MecTHas
YCTOMYMBOCTb CTeHku Tpybonposoaa obecneunBaeTcs npu
BbINOSIHEHMW YCIOBUS

—=¢.(@1)
Elc.’
roae & - npejenbHo gonyctumasi  u3rmbHas
nedopmanms;
&, - KpuTuyeckass npoponbHas Aedopmaumsi

TONbKO Npu M3rnbe Tpybonposoaa;

& - napameTp 0BanbLHOCTY ceyeHuin Tpy6.

B HepaBeHcTBe ([.1) BCce pedopmaumm cxatus
YCMOBHO CHMTAIOTCH NOMOXNTENbHBIMU.

0.3. MpenensHo gonyctnmas n3rnbHas
Aedopmauma &; 3apgaetca B npoekte. OHa He [oMXHa

npesbIWaTh 3HaYEHUA 41073,

[0.4. Kputudeckas npogonebHas gedopmauus npu
n3rmbe TpybonpoBoga npuvHMMaETCsa U3 MOMy4YMBLUMX
JocTaTo4HOoEe 3KCNepuMeHTanbLHoe noaTeepxaeHue
TeopeTnyecknx  paspaboToK  Teopun  YCTOMYMBOCTM
LMNMHApUYecKnx obomnoyek no popmyrne



t
b =7 5 (B2)

n.5. MpaBas yacTb HepaBeHCTBa @a.n
npencTaenseT coboi napameTp 0OBanbHOCTH,
BblYMCNAEMbIN MO hopmyne

1+(c )
—=. (3.3)

roe f BbluucnseTcs no opmyne

((6,/100)-DY  (8,/100)-D
I\. _JII

. RO RO

0.6. B dopmyne (0.4) pacyeTHass HavanbHas

OBarnbHOCTb CeYeHut Tpyo &,, %, onpepensetcs o
dopmyne
D:nax_D:nif.

g =_ == “=m qg0
"=, +D, )2 B

raoe Dmax, Dmin - COOTBETCTBEHHO MakCUManbHbIA Y
MUHMMAIbHBIA AMaMeTpbl B paccMaTpuBaeMOM CEYEHMU
TpybonpoBoaa, M, NPpUHUMaEMble MO YCMOBUAM
M3roToBneHust Tpybbl Ha 3aBoje.

[.7. PacyeTHyio HavanbHyl OBanbHOCTb MNpu
OTCYTCTBUM (paKTUYECKMX OaHHbIX M3MEPEHWUs AnameTpoB



TpyObl criegyeT NpuHATL paBHon 2,0%.
[.8. TMapameTp KpUTUYECKOTO HanpsbkeHus B
dopwmyne (O.3) BbiumcnseTcs no popmyne

g‘ .,
o= : (0.6
o, (A.6)

Kputn4yeckoe Hanps>XeHne B

rne gcr -
umnuHapuyeckon o6onoyvke npu  OENCTBUM  HAPYXKHOro
haBneHus (HanpsbkeHwe konnanca), MIMNa; BelumcnsieTcs no

cdopmyne

Uy - MOHWXaOLWMIA KOIMDMULNEHT, yYUTbIBaIOLWUIA

BIIMSIHNE NPOAONBHOM CUNbI;

CTI - HOpPMaTMBHbIN npegen TeKy4yeCTn mMmatepuana

Tpy6, MlMa.

[.9. ToHwxaowmin KoapdULUMEHT LFy: BbIMUCNAIOT

no dpopmyne




roe O, - OCeBble CXumalolwue npoaosibHble

HanpshKeHWsl, YCIOBHO CYMTalOLMECS MONOXUTENBbHBLIMM,
MMa.

BUBINNOIrPA®UA



[1]

(2]

[3]

[4]

Ceop npasun
CM 31.13330.2012

CTpouTtenbHble HOPMbI U
npaswuna Poccuiickon
degepaumm

CHwull 3.05.04-85*

CaHuTapHble npaBsuna u
HopMbl Poccuiickon
depepaumm

CanllvuH 2.2.1/2.1.1.1200-03

PykoBoasaLLMI LOKYMEHT

P 39-132-94

BopnocHabxeHwve. HapyxHble ceTu u
COOpPYXXeHUs1. AKTyann3nmpoBaHHas pefakums
CHwuI1 2.04.02-84*

Hapy>|<Hb|e CeTn N CoOopyxeHnd BOAOCHabXeHust
N KaHann3auunmn

CaHuTapHO-3aLLMTHbIE 30HbI U CaHMTapHas
Knaccudukaums npeanpusiTun, COopyxxeHun n
Opyrmx o6bHEKTOB

MpaBuna no akcnnyaTauuu, pEBU3NN, PEMOHTY 1
oTOpakoBke HEPTENPOMbICIIOBbIX
TpybonpoBoaos. YTBepxaeHbel MMHTON3Hepro
Poccun 30 gekabpsa 1993 r. CornacoBaHbl ¢
locroptexHaasopom Poccum 27 nekabpst 1993 r.
N 10-03/337
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[5]

[6]

[7]

[8]

Ceop npasun
CM 34-116-97

BegomcTBeHHble
CTpoUTENbHbIE HOPMbI
BCH 51-3-85/BCH
51-2.38-85

VHCTpYKUMS NO NPOEKTUPOBAHUIO, CTPOUTENBLCTBY
N PEKOHCTPYKLUUN MPOMbICIIOBbIX
HedTerasonpoBogoB. YTBepxaeHa Nprkasom
MuHTonasHepro Poccun ot 23 gekabps 1997 r. N
441

MpoeKkTMpoBaHME NPOMbICIIOBbLIX CTanbHbIX
TpybonpoBogos. CornacoBaHbl ¢ [occTpoem
CCCP 17 anpens 1985 r. N [iM-1657-1

[NpaBuna yCcTponcTBa S/1EKTPOYCTAHOBOK, rMaea 2.5 MY 3-7 (yTBepxaeHa
MwuHaHepro Poccuum, lMpukas ot 20 masa 2003 r. N 187)

MpaBuna 6e3onacHoOCTy
b6 08-624-03

MpaBuna 6e3onacHOCTN B HEYTAHOW U ra3oBON
NMPOMBILLIIEHHOCTUW. YTBEPXKAEHDI
MocTtaHoBneHnem NocroptexHagsopa Poccun ot
5 nioHa 2003 r. N 56
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[9] Csoa npaBun KaHanusauua. HapyxHble ceTu 1 CoOopy>XeHUs1.

Cl132.13330.2012 AkTyanusnpoBaHHas pegakuuna CHull 2.04.03-85
[10 Ceoa npasun "eHepanbHble NnaHbl NPOMbILLNEHHbIX
] Ccrn18.1 0.2011 npeanpuaTUin. AKTyanusnpoBaHHas pegakuus
CHuf1 11-89-80*
[11 CtpouTenbHble HOpMbI U UHxeHepHble M3bIiCkaHWs A5s CTPOMTeNbCTBa.
] npasuna Poccuiickon OCHOBHbIE MOMNOXEHUS
degepaumm
CHwuI1 11-02-96
[12 Csopg npasun OcHoBaHuA 1 yHAaAMEHTbI HA BEYHOMEP3NbIX
] CI 25.13330.2012 rpyHTax. AKTyanuanpoBaHHasa pegakumsa CHull
2.02.04-88
[13 Cgoa npasun OcHoBaHUA 3aaHUIA U COOPYXKEHUI.
] CMn 22.13330.2011 AkTyanusnpoBaHHas pegakuua CHull

2.02.01-83*
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[14

[15

[16

[17

[18

LLikana cencmmnyeckom nHTeHcusHocTn MSK-64, 1964 r.

[IpaBuna oxpaHbl MarucTpanbHbIX TPy6onposoaos (yTBepXaeHbl
MuHTonaHepro Poccun 29 anpensa 1992 r. u lNoctaHoBneHnem
locropTexHagsopa Poccum o1 22 anpens 1992 r. N 9)

[IpaBuna nnasaHWs NO BHYTPEHHMM BOAHbBIM NyTaM Poccuiickon depepaumm
(yTBepxaeHbl MNpukazom MuHTpaHca Poccun ot 14 oktabps 2002 r. N 129)

Csopg npasun CranbHble KOHCTPYKUMKU. AKTyannampoBaHHas
CI116.13330.2011 pegakuus CHul [1-23-81*

CTpouTtenbHble HOPMbI U >KenesHble goporu konen 1520 mm

npaswuna Poccuinckom

depepaumm

CHwul 32-01-95
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[19

[20

[21

[22

[23

Csopg npasun Harpysku un Bo3gencTaus. AKTyannsnpoBaHHasi
Cl120.13330.2011 penakums CHwull 2.01.07-85*

Csopg npasun CTpouTenbCcTBO B CEMCMUNYECKUX panoHaXx.
Cri4.1 0.2011 AkTyanusnpoBaHHas pegakuua CHull [I-7-81*
KomMnnekT kapT obLLero CeNCMMYECKOro panoHNMpOBaHUS TEPPUTOPUN

Poccuickon ®egepauun OCP-97, UHcTutyT dounsnku 3emnu nvenn O.10.
Wmnara PAH, 1991 - 1997 rr.

Crangapt AmepukaHckoro  Ceapka TpybGonpoBOAOB U CBA3AHHOMO C HUMM

HeddTAHOIo MHCTUTYTA obopygosaHus (Welding of pipelines and related
APl 1104:2001 facilities)

Csog npasun 3awwmTa CTPOMTENbHBLIX KOHCTPYKLMIA OT
CI128.13330.2012 Koppo3suun. AkTyanuanposaHHasa pegakums CHull

2.03.11-85.
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HokymeHT npegoctasneH KoHcyneTtantllnoc
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