CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Ctpanunua 1
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

CI166.13330.2011
cBofA nrPABUN

NMPOEKTUPOBAHUE U CTPOUTENIbCTBO HAMOPHbIX CETEW BOOOCHABXEHUA U BOOOOTBEQEHUSA C
NMPUMEHEHWEM BbICOKOINPO4YHbIX TPYB U3 YYTYHA C LUAPOBUAHBIM TPA®UTOM

DESIGNING, BUILDING OF PRESSURE HEAD NETWORKS OF WATER SUPPLY AND WATER REMOVAL WITH
APPLICATION OF HIGH-STRENGTH PIPES FROM PIGIRON WITH SPHERICAL GRAPHITE

[ata BBegeHunsa 2011-05-20

NMPEOUCNOBUE

CBepneHusa o cBoge npasun

1 UCMNONHUTENIN: OO0 "Tapant", OAO "MoceogokaHanHUWnpoekt"), MI'YI "MoceogokaHan", OAO "Jluneukun

metannypruyeckun 3asog "CeobogHein Cokon”, YT "HUWMmocctpon". NamenHenne N 1 k CI1 66.13330.2011 - OAO
"MoceogokaHanHWnpoekT"

2 BHECEH TexHu4eckum kommuteTom no ctaHgaptmnsaumm TK 465 "CtpouTtenscTeo”

3 MNMOAIOTOBIEH k yTBepxaeHuo [lenapTamMeHTOM apXWUTEKTYpbl, CTPOMTENbCTBA U TPafOCTPOUTENLHOM MOMUTUKM.
NameHeHne N 1 k CIT 66.13330.2011 nogroToBneHo K yTBepxaeHuo [lenapTameHToOM rpagoCTPOUTENBHOW OeATENbHOCTU U
apxutekTypbl MuWHMCTEPCTBA CTPOMTENBLCTBA U XKUMULLHO-KOMMYHanbHOro xossncrea Poccuiickon ®enepaunm (MuHcTpon
Poccum)

4 YTBEPXOEH npukazom MuHuctepctBa pervoHanbHoro passutus Poccunckon Pepepaumn (MuHpernoH Poccun) ot 28
nekabps 2010 . N 821 u BeegeH B gencteme ¢ 20 mas 2011 r. B CI1 66.13330.2011 "TpoeKkTMpoBaHNE U CTPOUTENBCTBO
HaMopHbIX ceTer BOAOCHabXeHUs M BOAOOTBEAEHUS C NPUMEHEHMEM BbICOKOMPOYHbLIX TPYO M3 4YyryHa C LWapoBMAHbLIM
rpacputoM" BHeceHo u yTBepxaeHo mameHenve N 1 npukasom MuHUCTEPCTBA CTROUTENLCTBA W KUAWLLHO-KOMMYHANbHOIO
xosancrtea Poccuiickon Penepauum ot 8 anpena 2015 r. N 259/np v BBeaeHo B aencteune - ¢ 30 anpensa 2015 .

5 SAPEMMCTPUPOBAH ®enepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynmpoBaHunto n metponorun (PocctaHgapT)

6 BBAMEH CI1 40-106-2002 1 CI1 40-109-2006

B cniyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosiweao ceoda rpasusi coomeemcemeyroulee yeedomeHue bydem
onybnukogaHo 8 ycmaHoerieHHOM ropsioke. Coomeemcmsyrouiasi UHGhopMayus, yeedoMieHUEe U MeKCMbl pa3mMewiarmces
makxxe 8 UHGhopMayUOHHOU cucmeme obuieao nonb308aHusl - Ha oghuyuanbHOM catime paspabomyuka (MuHpeauoH Poccuu)
68 cemu UlHmepHem

MyHKTbI, TAGNULBI, NPUNOXEHWUS!, B KOTOPblE BHECEHbI M3MEHEHUS!, OTMEYEHbI B HACTOSILLLEM CBOAE NPaBuIl 3BE3L04KON.

BHECEHO W3ameHeHve N 2, yTBepXdeHHOe W BBeAEHHOe B [AeilCTBMe nNpukasoM MuHUCTepcTBa CTPOMTENbLCTBA M
XWUMULLIHO-KOMMYHarbHOro xo3anctea Poccuiickon Pepepaumm ot 7 Hoabps 2016 . N 775/np ¢ 08.05.2017

MN3meHeHne N 2 BHeceHo narotosutenem 6a3bl AaHHbIX

BBEOEHWUE*

Ceog npaBun paspabortaH B cooTBeTcTBMM C TpeboBaHuamn denepanbHoro 3akoHa ot 30 aekabpa 2009 . N 384 3
"TexHUYeckui pernameHT 0 6e30MNacHOCTU 30aHUN U COORYKEHUN".
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHuua 2
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

B HacTosilem cBoge npaBui NpUMeEHeHO n3obpeTeHune, 3awuuieHHoe MateHTom Poccuiickon ®epepaumm N 24702056 ot

10 anBapsa 2013 r. Ha n3obpeTteHune "CoeguHeHne Tpybonposogos". MNateHToobnagatens - OO0 "fluneukas TpybGHaa koMnaHus
"CeobogHbini Cokon".

Ceog npasun paspaboraH OOO ‘"lapaHT" (pykoBoguTenb pas3paboTkMm - KaHA. TexXH. HayK, CT. Hayd. coTp.
A.0.AnudepeHkoB), npu ydactum: MINYT1 "MocBogokaHan" (reHepanbHbin QUPeKTop, KaHa. TexH. Hayk C.B.XpameHnkos), OAO
"MocsogokaHanHWnpoekT" (3amectutens gupektopa, A-p TexH. Hayk O.lMpumuH), OAO "Jlnneukun metannypruyeckui

3aBog "CBobogHbin Cokon" (rn. nHx. b.H.JInzyHoB, Hay. TexH. ota. A.B.MuH4yeHkos), YT "HUWNmoccTpon" (3am. gupekTopa, a-
p TexH. Hayk B.®.KopossakoB) n ap.

MameHeHne N 1 k cBoagy npasun BeinonHeHo OAO "MocsogokaHanHUMNpoekT" (pykoBoguTenn pa3paboTku: KaH4. TEXH.
Hayk A.[0.AnudepeHkoB, o-p TexH. Hayk O.[.MpumuH, o-p TexH. Hayk E.N.MynbipeB), OO0 "lluneukas TpybHass koMmnaHus
"CBobogHbii Cokon" (nHx. W.H.Edpemos, nHx. B.H.JlusyHos, nHx. A.B.MuHuyeHkoB), OAO "HUWNMoccTpoin" (o-p TEXH. Hayk
B.®.KopossikoB)".

MameHeHne N 2 k HacTosilemy cBogy npasun BeinonHeHo AO "MocsogokaHanHUnpoekT" (pykoBoauTenb pa3paboTku -
KaHa. TexH. Hayk A.JJAnugepeHkos, vucnonHutenu - a-p TexH. Hayk O.[[lpumuH, viHx. M.A.lllans) npu yyactum OOO
"Iluneukas TpybHas komnaHus "CBoboaHbIi Cokon” (Hx. U.B.Echpemos, nix. b.H.J1usyHos, nix. A.B.MuH4YeHKos).

(NameHeHHas pepakums, M3m. N 2).

1 OBJIACTb NPUMEHEHUA

1.1 Hacrtoawwmn cBog npaeun  pacnpocTpaHAeTcA Ha HanopHble TDY6OI'IDOBO,EI,bI xonoaHoro BOHOCH86)KGHI/IF|,
BOOOOTBEAEHNA N MENMNOPATUBHBLIX CUCTEM N YCTaHaBJIMBAET NpaBuiia NpoOeKTUupoBaHUA U CTpOUTENbCTBA:

Tpy6ONPOBOAOB OTKPLITOM NPOKMAAKY;
HaZ3eMHbIX TPyb6ONpPoBOAOB;
Tpy6onpoBoaoB, NpoknagbiBaeMbix 6ecTpaHLleriHbiM cnocob0oM ropusoHTanbHo-HanpaeneHHoro 6ypexuns (FCHB).

1.2 CBog npaBun He pacnpocTpaHAEeTCA Ha NpoeKTnpoBaHne U CTpoUTENbCTBO ropAa4vero BOAOCHaOXeHMs, a Takke CUCTEM
NPOMBILLITEHHOM KaHanuaauuu.

2* HOPMATUBHbIE CCbITKA

B HacToswwem cBoae npaBui NCNoJsib30BaHbl CCbIJNIKM Ha cneayrLwine HopmaTtuBHblE JOKYMEHTbI:

CI120.13330.2011 "CHwI1 2.01.07-85* Harpy3ku n Bo3gencTtems”

CI 21.13330.2012 "CHwull 2.01.09-91 3pgaHnsi n coopyXeHusi Ha noppabaTbiBaEMbIX TEPPUTOPUSAX M MPOCAAOYHBLIX
rpyHTax"

CI 22.13330.2011 "CHwuI1 2.02.01-83 OcHoBaHuWs 30aHWUIA U COOPYXeHUR"

CI124.13330.2011 "CHwuIT 2.02.03-85 CealiHble dpyHAaMeHTb!"

CM 28.13330.20111} "CHwuIM 2.03.11-85 3awwmTa cTPOUTENBHbLIX KOHCTPYKLIMIA OT KOppo3nun”

1} TekcT cootBetcTBYET OpurmHany. Mpumensietcs CM 28.13330.2012. - MpumMeyaHne n3rotosuTenst 6asbl AaHHbIX.

CnM 31.13330.20111} "CHwuIM 2.04.02-84* BogocHabxeHune. HapyxHble ceTn u coopyxeHnst"
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CtpaHuua 3
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

13 Tekct cootsetcTByeT opuruHany. Mpumensietcs CO 31.13330.2012, 3geck M ganee no TekcTy. - [MpumevaHue

narotoBuTens 6asbl AaHHbIX.

Cn 33.13330.20111} "CHwuIT 2.04.12-86 PacyeT Ha NPOYHOCTL CTanbHbIX Tpy6onposoaos”

13 Tekct cooreeTcTBYeT OpurmHany. Mpumensiotcs CHuM 2.04.12-86 n CM 33.13330.2012. - MNpuMeyaHue U3rotosuTens

0asbl AaHHbIX.

CM 34.13330.20111} "CHwuIM 2.05.02-85 ABTOMOBUILHBLIE Aoporn”

13 Tekct coorseTcTBYeT opurmHany. Mpumensiotcs CHuM 2.05.02-85 n CM 34.13330.2012. - MNpuMeyaHne U3rotosuTens

0asbl AaHHbIX.

CI 35.13330.2011 "CHwl1 2.05.03-84 MocTbl 1 Tpy6bI"

Cn 36.13330.20111} "CHwuI1 2.05.06-85* MarucTpanbHble Tpybonposoab!"

13 Teket cootBeTcTBYET OpUrnHany. Mpumensiotca CHulM 2.05.06-85* n CM 36.13330.2012, 3aecb u Aanee no TeKcTy. -

I'Ipvlmeanme narotoBuTens 6asbl AaHHbIX.

CHwul1 3.01.04-87 lMNMpuemka B 3KcnnyaTaumio 3aKOHYEHHbIX CTPOUTENBCTBOM 00bekTOB. OCHOBHbIE MONOXKEHNS

CI145.13330.2012 "CHwuI1 3.02.01-87 3emnsiHble COOPYXXEHMWS, OCHOBaHUA 1 oyHaAaMeHTb!"

CHwul 3.05.04-85 HapyxHble ceTu 1 COOpPYXEHUs1 BOAOCHAOXeHMA 1 KaHanm3awumm

CI148.13330.2011 "CHwuI1 12-01-2004 OpraHusaumsa ctpoutenscrea”

CHwul 12-04-2002 Be3onacHocTb TpyAa B cTpoutenbcTee. Yactb 2. CTpoutenbsHoe npon3BoacTBo

CM 63.13330.20111} "CHwuM 52-01-2003 BeTOHHbIE 1 Xene306eToOHHbIE KOHCTPYKLMU. OCHOBHbIE MONOXeHUs"

13 Tekct cooteetctByeT opuruHany. Mpumensietca CM 63.13330.2012, sgecb u ganee no Tekcty. - lNpumevaHve

narotoBuTens 6a3bl AaHHbIX.

[OCT P NCO 2531-2008 TpyObl, hMUTUHIK, apmaTypa U X COEAUHEHUS U3 YyTyHa C LLapOBUAHbLIM rpadduToM Ans BO4O- U
rasocHabxeHusi. TexHu4eckne ycrnosus

[OCT P 52748-2007 [oporn aBTOMOOMIbHble 0OLWlEro nonb3oBaHus. HopmaTuBHble Harpysku, pacyeTHble CXEMb
HarpyxeHusi u rabapuTbl NPUENUXeHUs

FOCT 9.602-2005 EguHasa cuctema 3aWwmTthl OT KOPPo3unm n ctapennsi. CoopyxeHnst noasemHble. O6wme TpeboBaHMs K
3awuTe oT Koppo3nu

[OCT 10692-80 Tpybbl cTanbHble, YyryHHble W COeAuHUTEmMbHblIE YacTu K HUM. [puemka, MapkupoBKa, ynakoBKa,
TpaHCNOPTUPOBAHNE N XpaHeHne

[OCT 12820-80 dnaHubl CTanbHble M0CKME NpUBapHbIE Ha Py ot 0,1 0o 2,5 MMa (ot 1 o 25 krc/cm 2 ). KoHCTpyKUums 1
pasmepbl
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHuua 4
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

FOCT 19804-2012 CBau »xene300eToHHbIE 3aBOACKOr0 U3rotoBrneHusi. ObLimMe TeXHUYeckne ycrnoBusi

[OCT 23899-79 KonoHHbI xene3obeToHHble nof napabonuyeckme NoTkn. TexHuyeckme ycnosms
[OCT 23972-80 ®dyHOaMeHTbI Xene3o6eToHHble A8 napabonMyecknx NoTkoB. TEXHUYECKNE YCrioBUS

FOCT 25100-2011 MpyHTbI. Knaccudmkaums

MpumeyaHue - llpu nNonNb3oBaHWM HacCTOAWMM CBOAOM MpaBun LenecoobpasHo npoBepuTb AEeNCTBUE CCbINOYHbIX
CTaHOapToB M KraccudukatopoB B MHGOPMALMOHHOMW cucTeMe obLliero nonb3oBaHMs - Ha oduumanbHOM canTte
HauunoHanbHoro opraHa Poccuiickon depepauumn nNo craHgapTU3aumm B CeTU VIHTEPHET unM No eXxerogHo wusgaBaemMomy
ykasatento "HauumoHanbHble cTaHgapThl', KOTOpbIi onybrnvMkoBaH MO COCTOSHWIO Ha 1 sHBapsa Tekylwero roga, M no
COOTBETCTBYIOLLUM EXEMECHAYHO M30aBaeMbiM UHEPOPMALIMOHHBIM yKa3aTensiM, onybnukoBaHHbIM B Tekyllem rogy. Ecnim
CCbINMOYHbIA JOKYMEHT 3aMeHeH (M3MEHEH), TO MpU MONb30BaHWM HACTOSALLMM CBOOOM MpaBuIl CriefyeT PyKOBOACTBOBATHCS
3aMEHEHHbIM (M3MEHEHHBIM) JOKYMEHTOM. ECnn CCbINOYHBIN JOKYMEHT OTMEHEH 6e3 3amMeHbI, TO MOMOXeHWe, B KOTOPOM [aHa
CCblIfika Ha Hero, NPUMEHSETCSA B YacTu, He 3aTparnBatoLLent 3Ty CCbISIKY.

(N3meHeHHas pegakums, M3m. N 2).

3 TEPMUHbI N ONPEOENEHUA

B HacTosWwem cBofe npaBun NnpMMeHeHbl TepMUHbI U onpegeneHns B cooteetcTeumn ¢ FOCT P NCO 2531.

4 OBLLUME TPEBEOBAHUA

41 B cootBerctBUM ¢ TpeboBaHmsimm CI1 31.13330 pacyeT noAseMHbIX U Hag3eMHbIX TpyOonpoBogoB cnepyet
nNpon3BoANTb HA COBMECTHOE BO3AENCTBME BHELLHNX HArpy30K U BHYTPEHHEro AaBrneHus.

4.2 PacyeT noasemHbix TpyOONpoBOAOB HEOOXOAMMO MPOM3BOAUTL HA MPOYHOCTb, XKECTKOCTb U YCTOMYMBOCTL Tpyb C
pacTtpybHbiMu coeguHeHnsmn gnametpamm 80-1000 MM ans pasnmyHbIX YCNOBUIA CTPOUTENBCTBA W 3KCNyaTaunu.

4.3 Pac4yeT Ha nNpoyHOCTb Hag3eMHbIx TpybonposogoB gvametrpamm 80-500 mm ¢ coeguHeHnsmn "RJ" npoBoanTtcs Ha
OQHOBpPEMEHHOE BO30ENCTBNE BHELLUHMX HAarpy3oK, BHyTPEHHEro aBNeHMS U OCEBbIX Harpy3oK OT BHYTPEHHErO AaBMeHus.

4.4 PacyeT Ha MpOYHOCTb MOA3eMHbIX TpybonpoogoB avamerpamu 80-300 MM, npokrnagbliBaeMbix OecTpaHLerHbIM
cnocobom ropuaoHTanbHo-HanpaeneHHoro 6ypexuns (FCHB), npoBoanTca Ha KOMOGUHMPOBaAHHLIE HAarpy3kn (BHELLHWE OT rPyHTA,
TpaHcropTa U BHYTPEHHEE AaBneHne BOAbl) U OCEBbIE Harpy3ku OT NPOTArMBaHWUsA TpybonpoBoaa B ropu30OHTamnbHYH CKBaXKMHY.

4.5 PacyeT nog3emHbIX M Hag3eMHbIX TPyOOnpoBOAOB OCHOBAaH Ha crnocobe cpaBHEHMSI Hecyllen cnocobHocTn Tpyo ¢
OENCTBYIOLLMMM PacyeTHbIMU Harpyskamu, ¢ BBeAeHneM KoadhpnLmMeHTOB 3anaca npoYHOCTH.

4.6 PacyeTHOe HanpsbkeHue Ha pacTskeHue npuHato pasHbiM 300 MMMa, BpeMeHHasa NpoYHOCTb MpU pacTsaXeHUU paBHa
420 Mla. PacyeTt npoussogutcs npu pabote martepuana Tpybbl TONbKO B ynpyrou cragmu (RI_J =300 Mla). CymmapHoe
HarnpshkeHne B OMACHOM CeYeHUU TpyObl (NTOTOK) NMpu MOObIX COYETAHMSAX BHELLUHUX Harpy3oK M BHYTPEHHEro AaBrneHusi He
OOJSMKHO npeBbIWaTth RP = 300 MIla, goBeputenbHas BEpPOATHOCTb p* » 0,997 npn cTaTMyecknx U ManouMKIIOBbIX Harpyskax
npw 300 MMMa.

4.7 PacyeT BbICOKOMPOYHbLIX YYryHHbIX HANOPHbIX TPYOONpPOBOAOB NPON3BOAUTCS MO NMPUHSTON B OTEYECTBEHHOW NPAKTMKE
METOAMKE pacyeTa Kak 3aLleMMeHHOro ¢ ABYX KOHLIOB MPSAMONUHENHOro y4acTka TpybonpoBoaa.

4.8 BbINonHeHNe BCEX NPUBEOEHHbIX BbIE YKa3aHWA M MNOMNOXEHWA no3sonuT obecneuntb 6GesaBapuiiHylo paboTty
Tpy6onposogos u3 BULLUT B TeueHme 100 neT.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200101293#7D20K3
http://docs.cntd.ru/document/1200000055#7D20K3
http://docs.cntd.ru/document/1200000082#7D20K3
http://docs.cntd.ru/document/1200095052#7D20K3
http://docs.cntd.ru/document/456033926#6500IL
http://docs.cntd.ru/document/1200074387#7D20K3
http://docs.cntd.ru/document/1200093820#7D20K3

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHuua 5
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

5 MNPOEKTUPOBAHWE U CTPOMUTENbLCTBO NOA3EMHbIX TPYEONPOBOAOB OTKPbITOW NPOKNAOKMU
CETEUW BOOOCHABXEHUA U BOOOOTBEOEHUA C WUCIMNOJNIb3OBAHUEM TPYBE U3 BbICOKOMPO4YHOIO
YYIrYHA C WAPOBUAHBIM TPA®UTOM ANAMETPAMU 80-1000 MM

5.1 ONPEOENEHUE HATPY30K, AEMCTBYIOLWMX HA NOA3EMHbIA TPYEONPOBO[

5.1.1 B ka4yecTBe NOCTOSIHHBIX U BPEMEHHbIX Harpy3ok, AENCTBYIOLIMX Ha NOA3EMHBIN TpyOonpoBoa, crieayeT NpMHUMAaTh:
BHYTpEHHee faBrneHue TpaHCnopTupyemMon Boabl;

JaBreHne rpyHTOBOW 3aCbInKu;

OaBrneHne NOOBWMKHbIX TPAHCMOPTHLIX CPEACTB, NepeaatoLLeecs Ha TpyOONpoOBOL Yepes rPyHT;

cobCcTBEHHYI0 Maccy Tpybonposoaa;

JaBneHue npu obpasoBaHUKM Bakyyma 1 oBanusaumm Tpyo;

Maccy TpaHCNopTUpyemMon BoAbI;

BHELLHEE rMapocTaTnyeckoe AaBrieHNe rPyHTOBLIX BOA.

5.1.2 BHyTpeHHee pnaBneHve Bogbl B TpybonpoBoge YycCTaHaBMNMBAaETCs HA OCHOBaHWMU TMAPABMYECKOrO pacyeTa B
cooTBeTcTBUM ¢ TpebosaHnsmn CI 31.13330.

5.1.3 PacyeTHoe BHYTpeHHEe [JaBrieHne HaanexuT MNpUHUMaTb PaBHbIM HaWGOMNbLUEMY BO3MOXHOMY MO YCIOBUAM
OyayLuen aKkcnnyaTaumMu OaBreHnio B BOAOMPOBOAE Ha pasnUYHbIX ydacTkax no AnuHe (npy Hauboriee HEBLIFOOAHOM peEXuUME
paboTbl) 6e3 yyeTa NOBbILWEHWST AaBMNEHUS NPYU MMAPaBINYECKOM yAape UMW C MOBbILWEHWEM OaBMeHuUst Npy rapaBinyeckom
yOoape ¢ y4eToM LencTBUS NMPOTMBOYAAPHOW apMmaTypbl, ecnv 3To AeWCTBME B COYETAHMWU C OPYrMMU Harpy3KaMu OKaxKeT Ha
TpybonpoBos xyALlee Bo3denCcTBUE.

5.1.4 Tpu pacyeTe BOLOMNPOBOAOB Ha MOBLILEHWE OABMEHUs MPWU TMAPaBIMYECKOM yaape (onpedeneHHoe C y4YeTom
NpoTMBOYAapHON apmaTypbl MNM obpa3oBaHMsi Bakyyma) BHELLHIOW Harpysky criegyet npuHumatb He Gonee Harpysku oT

TpaHcnopTta A-14 nnu ryceHnyHoun Harpysku HI-60.

5.1.5 MNpu onpegeneHnn BENUUMHbLI Bakyyma PEKOMEHAYETCS yunTbIBaTb AENCTBME NPeaycMaTpmMBaeMbIX Ha BOAONPOBOaAE
NPOTMBOBaKYYMHbIX YCTPOWCTB, MpedoTBpallaloWyX MpeBbilleHne AaBneHns Boabl, HeobxoamMmoro Ans yHKUMOHUPOBaHMS
NpeaoxXpaHUTeNbHOM W perynupyiolled apmatypbl, M BO3MOXHOTO MNPEBbILEHUA [aBleHUs BoAbl M3-3a HedonyCTUMOW
HETOYHOCTM cpabaTbiBaHUS NPefOXPaHUTENbHON U perynupytoLLei apMarypbil.

5.1.6 3a BHyTpeHHee OaBneHue BoAbl NpU MMApaBnUYeckoM yaape NpUHMMAaEeTCs MakcuMaribHOe BHYTPEHHEe [aBreHue,
BO3HVKalOLLEE MPY HECTaLMOHAPHOM PeXMMe ABUMKEHNS BOAbI.

5.1.7 JaBneHvne BOAbl NpY rMapasnuyeckoM yaape onpegensierca ¢ y4eToM MakcMmarsibHOro UCnosib30BaHWsS YCTPOMWCTB,
3awmuaowmx Tpyoonposog ot yaapa.

5.2 TMOPABNUYECKUNA PACYET TPYEONPOBOOOB

MapaBnuyeckuii pacyeT HamopHbIX TPYGOMPOBOAOB U3 BbICOKOMPOYHBLIX YYryHHbIX TpyO cregyeT npoBoAWTb C YYETOM
TpeboBaHumn CI1 31.13330 n HacToswero nogpasgena CI1.

5.2.1 BennuunHa Hanopa HTP, HeobxoamMmasi 4nst TPaHCNOPTMPOBaHMSA BOAbI (CTOUHLIX BOA), onpeaensierca no doopmyne

Hoyp =8+ Xy (5.1)

rae i - ydenbHble MOTEpM Hamopa no AnvHe npwu Temnepartype Bogbl £, °C (NOTepu Hamnopa Ha eauvHuuy AOnvHbI
Tpybonposoga), m/wm;
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHuua 6
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

o - NMOTEPU HaMopa B CTbIKOBbIX COEAMHEHUSIX U B MECTHBLIX COMPOTUBIEHUSIX, M (CrieAyeT OnpeaensiTb C y4eToM
AaHHbIX MO MECTHbIM COMPOTUBMEHUSM YYTYHHbIX COEAMHUTENbHbLIX YacTel U3 BbICOKOMPOYHOrO YyryHa C LIapOBWAHbLIM
rpadoMTOM KOHKPETHOIO 3aBOAA-M3roToBUTENS).

MpumeyaHwe - [lonyckaeTcs 3 4y, . NpUHMMATL paBHoit 10-20% noTepb Mo anuHe 3" il .

5.2.2 MNoTepu Hanopa Ha eguHuuy AnvHbl Tpybonposoda i 6e3 yvera ruapasnMyeckoro ConpoTUBEHNS COEAUHEHUN
cnepyeT onpenensTb no dopmyne

2
ip = W (5.2)"
2gd

rae » - KO3AMUUNEHT rmapaBMyeckoro ConpoTUBIEHUS;
I - cpegHsast N0 CeYEeHUI0 CKOPOCTb ABWXKEHUSI BOoAbl (CTOYHOW BOAbI), M/C;
E * - yCKOPEHWE CUMbI TAXECTU, M/C 2 ;

¢ - pacdeTHbIi AnameTp Tpyo, m.

* d)opmyna M SKCNIIMKaUums K Hen COOTBETCTBYIOT OpuUrnHany. - I'Ipmmeanvle narotoBuTens 6asbl AaHHbIX.

[nsa Tpy6 6e3 BHyTPEHHEro NOKPLITUS
Doo=id -28;) (5.3)
1 Ans Tpy6 C BHYTPEHHUM MOKPLITUEM TOMUMHON dip
Dy =[d - 2(8; + 5], (5.4)
roe ¢, G, 1§ - COOTBETCTBEHHO HaPYXHbI AMAMETP, TOMLLUMHA CTEHKN TPY6bl 1 TONLNHA BHYTPEHHETO NOKPLITUSA, MM.

5.2.3 KoahpuumeHT rugpaBnmyeckoro ConpoTMBIIEHNS *» cnefyeT onpenenatb no gopmyne

b 1,312(2-B)g(37D, 1 K,

o P lg Rey —1 (5.5)
B4~ ; .
S = i
12(3.7D /E.)
=127 5—2 , (5.6)

E
roe (' - pacxon Boabl (CTokoB), M3 /c;

L - 4ucno noaobusa pexnuMoB TeYeHNUs Bodbl (CTOYHBLIX BOA)
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpanuua 7
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011
lg RE¢I
=1+ (5.7)
g Bep
(npu & > 2 cnegyet npuHumaTth & =2);
Ka - KOO PMLMEHT rMapaBnuyeckon abCconoTHOM WepoxoBaTocT, MM (Tabnuua 5.1).
Tabnuua 5.1 - 3HavyeHus koacpcpuumenTa £, ana Tpy6 us BYLLT
Cncrema 3HaveHus £, MM, C y4ETOM BHYTPEHHETO NOKPLITUS TPYD
©e3 nokpbITUS LeMEHTHO-Nec4YaHoe BuTymHoe nonuMepHoe
BogocHabxeHune 0,3 0,15 0,03 0,02
Kananusauyusa 0,4 0,3 0,04 0,05
LFe ¢ - umcno PeiiHonbaca chakTudeckoe
i
Reg = E; (5.8)
¥
L2000
Re,, = . (5.9)
y.d

rae ¥ - KOAPMULNEHT KMHEMAaTUYECKOM BA3KOCTU, M 2/c, Boapl (Tabnuua 5.2) u cTouHbIX Bog (Tabnuua 5.3).

Tabnuua 5.2 - 3Ha4yeHuns koacphrumeHTa KUHEMaTUYeCKOW BA3KOCTU YMCTOM BOAbI

Temnepatypa Boabl, 5 10 12 14 16 18 20 30 40
°C
¥-10-6, m2/c 1,52 1,31 1,24 1,17 1,11 1,06 1,01 0,8 0,66

Tabnuua 5.3 - 3HavyeHue KoadpcpuumneHTa KNHEMaTUYECKOMN BA3KOCTU CTOYHbIX BOA

Temnepatypa 3HaueHus ¥ -10-%, M 2/c, npu KonMYecTse B3BELLEHHbIX BELLECTB, Mr/M
CTO4HbIX Bof, °C

<100 100 200 300 400 500 600
2 1,67 2,17 2,67 3,17 3,67 4,17 4,67
3 1,61 1,83 2,05 2,77 2,49 2,71 2,93
4 1,56 1,68 1,80 1,92 2,04 2,16 2,28
5 1,52 1,60 1,68 1,76 1,84 1,92 2,00
6 1,47 1,52 1,58 1,63 1,69 1,76 1,80
7 1,42 1,46 1,50 1,54 1,58 1,62 1,67
8 1,39 1,42 1,45 1,48 1,51 1,54 1,58
9 1,35 1,37 1,40 1,42 1,45 1,47 1,49
10 1,31 1,33 1,35 1,37 1,39 1,41 1,43
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHuua 8
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

11 1,27 1,29 1,30 1,32 1,34 1,35 1,37
12 1,24 1,25 1,27 1,28 1,30 1,31 1,32
13 1,21 1,22 1,23 1,25 1,26 1,27 1,28
14 1,17 1,18 1,19 1,20 1,21 1,22 1,23
15 1,14 1,15 1,16 1,17 1,18 1,18 1,19
16 1,11 1,12 1,13 1,13 1,14 1,15 1,16
17 1,09 1,10 1,10 1,1 1,12 1,12 1,13
18 1,06 1,07 1,07 1,08 1,08 1,09 1,10
19 1,03 1,04 1,04 1,05 1,05 1,06 1,06
20 1,01 1,02 1,02 1,02 1,03 1,04 1,04
21 0,99 1,00 1,00 1,00 1,01 1,01 1,02
22 0,95 0,96 0,97 0,97 0,98 0,98 0,98
23 0,93 0,94 0,95 0,95 0,96 0,96 0,96
24 0,91 0,92 0,93 0,93 0,93 0,94 0,94
25 0,90 0,90 0,91 0,91 0,91 0,92 0,92

5.2.4 MpnbnuxeHHble 3Ha4YeHWs yaenbHbIX NOTEPb HaMopa Ha eauHULYy ANvHbI TPybonpoBoda M3 BbICOKOMPOYHBIX TPYO 13
YyryHa C LapoBWAHbIM rpaddnToM MOryT ObiTb MPUHATHI C Y4ETOM KadecTBa UX BHYTPEHHEW MOBEPXHOCTM MO HOMOrpamMmam
(pucyHkn 5.1-5.4).
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpaHnua 9
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

PucyHok 5.1 - Homorpamma Ansi npubnmxeHHbIX rTMAPaBNYeCKUX pacyeTOB HaNoOpPHbIX TPy6onpoBoAoB AuamMeTpaMm
100-300 MM U3 BbLICOKONPOYHbLIX TPYO U3 YyryHa ¢ wapoBuaHbIM rpadmutom knacca K-9 ¢ BHyTpeHHUM LLeMeHTHO-
nec4yaHbIM NOKPbLITUEM
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Ctpanuua 10
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

PucyHok 5.2 - Homorpamma Ansi npubnmxeHHbIX rMAPaBINYeCKUX pacyeToB HaNoOpHbIX TPy6onpoBoAoOB AuamMeTpaMm
350-1000 MM 13 BbICOKONPOYHbIX TPYO U3 YyryHa ¢ WwapoBuaHbIM rpacdutom knacca K-9 ¢ BHyTpeHHUM LLleMEeHTHO-
nec4yaHbIM NOKPbLITUEM
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Ctpanuua 11
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

PucyHok 5.3 - Homorpamma Ansi npubnmxeHHbIX rMAPaBNMYeCKMX pacvyeToB HANOPHbIX TPY6ONpoBOOOB U3
BbICOKONPOYHbIX TPYO M3 YyryHa c wapoBuaHbiMm rpacdutom knacca K-9 6e3 nokpbitus
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DEI - AVaMEeTp YCMOBHOIO Npoxoda; & - pacyeTHbIA pacxod Boabl; |7 - cpedHsis CKOPOCTb ABUXKEHNUS BOAbI (CTOMHOW BOAbI); 7
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- rmgpasn N4eCKun YKIOH

PucyHok 5.4 - Homorpamma Aansi npubnuxeHHbIX ruapaBnMyecKUX pacyeToB HaNnopHbIX TPy60oNpoBoAoOB U3
BbICOKONPOYHbIX TPY6 U3 YyryHa c WapoBUAHbIM rpacdutom knacca K-9 ¢ nonMmepHbIM NOKpbITUEM

5.3 BHELWWHNE NOCTOAHHbIE U BPEMEHHbBIE HAIPY3KU

5.3.1 PaBHogencTBYIOLLA@A pacHeTHOW BEPTUKANbHOW Harpy3ku OT OaBMEeHUs rpyHTa 3acbInku Npy yknagke Tpybonposonos
onpepensieTcs No opmynam:

YKNnaaKa B TpaHulee

O, = nyHBE (5.10)

¥
yKJ'Ia,D,Ka B HAcCbINn

Uy = ayHD KL (5.11)
3a pacyeTHOE NPUHMMAETCS MeHbLUEe 3HadYeHne .
Ecnn B dopmyne (5.10) npousseneHune BKTPw okaxetcs Gonbuie, yem npoussenexve Ll K B dopmyne (5.11),

onpefeneHHble Ans OOHMX W TexX e FPYHTOB OCHOBaHWsi M cnocoboB onupaHus Tpybonposoda, TO M Npu yknagke Tpyb B
TpaHLwee BmecTo chopmynebl (5.10) cnegyeT nonb3oBatbest popmynon (5.11).

KoadhdhunumneHTbl neperpy3ok # Ansi BHELWHUX NOCTOSIHHBbIX U BPEMEHHbIX Harpy3oK NpMHMMatoTcs no tabnuue 5.4.

Tabnuua 5.4 - KoadhcdomumeHT neperpysok

HanmeHoBaHue Harpysok KoadppmumneHT neperpysok #
1 BepTukanoHoe gaBneHue rpyHTa 1,15
2 ['opu3oHTanbLHOe AaBneHne rpyHTa 0,8

3 BepTMKaanoe AaBlieHne TpaHcnopTa AnAa CXem:

A-14 1,4
HIr-60, HK-80 1,1
4 [opu3oHTarnbHOE AaBreHne TpaHcnopTa 1,0
5 CobcTtBeHHas macca TpybonpoBoaa 1,1
6 Macca HanonHuTens 1,0

CxeMbl yKknagkv noaseMHoro TpybonpoBoaa ykasaHbl Ha pucyHke 5.5.
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

PucyHok 5.5 - CxeMbl yKnagku nogsemMHoro Tpy6onpoeoaa
5.3.2 TpyHTbI 3aChIMK YCMOBHO MOAPA3OensaioTcs Ha LecTb Kateropuit. HopmaTuBHble 3HaYeHWUs yaenbHoro seca “F u

Moaynsa gedopmauum Erp rPYHTOB 3acbINky NpuBeaeHsbl B Tabnuue 5.5.

Tabnuua 5.5 - HopMaTuBHbIe 3Ha4YeHUs yaenbLHOro Beca ¥ u mogyns aecopmauumm Erp rpyHTOB

KaTeropus HanmeHoBaHue rpyHTa YpoenbHbli | HopmaTuBHbIE 3Ha4YeHNa moaynsa gedopmMaumm rpyHTa
rpyHTa BEC 3acbInKu Erp! Mra, npy cTeneHu ynioTHeHNs
rpyHTa,
KH/M3
HOpPMaTUBHOIO NOBbILLEHHOTO
M-l lMeckn rpaBenucTble, KpynHble 16,7 7,0 14,0
W CpeaHein KpynHOCTH
r-ll Meckn menkne 16,7 3,9 7.4
r-l Mecku nbineBaTble 17,7 2,2 4.4
r-iv MuHbI 18,6 1,2 2,4
r-v CyrnuHkm 18,6 1,1 2,2
r-vi MuHbI TsHXKenble 19,0 1,1 2,0

5.3.3 lWupuHa TpaHwen & onpegensieTcs NPOeKTOM W 3aBUCUT OT pa3mMepoB paboumx opraHoB 3eMIePONHOM TEXHUKN.
B cootsetcTaum ¢ CI 45.13330 HaMMeHbLLAs LUMPUHA TPaHLUeu No AHY AorkHa coctasnate L1, +600 Mm.
5.3.4 WnpurHa TpaHwen & Ha ypoBHe Bepxa Tpybbl (CM. pUCYHOK 5.5):

1) Ans TpaHLLen C BepTUKanbHbIMU CTeHkamn 5 = 5y ;

2) ANs TpaHLUEii C HaKMOHHbIMK cTeHkamn 5 = &) + EDH’WB,EI! roe ¥ - KoadpdULMEHT oTKoCa.
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

5.3.5 KoacbpuumneHt KTP, YUMTbIBAOLLMA ENCTBUE CUMN TPEHUA MEXAY 3aCbINKOW U CTEHKaMM Tpybbl, B 3aBUCUMOCTU OT

KaTeropmm rpyHToB U OTHOLWeEHUA & { [} npuHumaeTca no tabnuue 5.6.

Tabnuua 5.6 - 3HavyeHuns koacpchuumeHTa Krp

HiD KoathcmumeHT £y Npu KaTeropuy rpyHToB 3achinky
r-1; - r-ul; r-1v; r-v r-Vi
0 1,0 1,0 1,0
0,1 0,981 0,984 0,986
0,2 0,962 0,968 0,974
0,3 0,944 0,952 0,961
0,4 0,928 0,937 0,948
0,5 0,91 0,923 0,936
0,6 0,896 0,91 0,925
0,7 0,881 0,896 0,913
0,8 0,867 0,883 0,902
0,9 0,852 0,872 0,891
1,0 0,839 0,862 0,882
1.1 0,826 0,849 0,873
1,2 0,816 0,84 0,865
1,3 0,806 0,831 0,0857*
1,4 0,796 0,823 0,849
1,5 0,787 0,816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,79 0,815
1,8 0,75 0,775 0,80
1,9 0,735 0,765 0,79
2,0 0,725 0,75 0,78
3,0 0,63 0,66 0,69
4,0 0,555 0,585 0,62
5,0 0,49 0,52 0,56
6,0 0,435 0,47 0,505

* COOTBeTCTByeT opuruHany. - I'Ipwmeanme narotoBuTens 6asbl AaHHbIX.

5.3.6 KoacbhmumeHT ¥ , yuuTbiBalOWMA pasrpysky Tpybbl OT GOKOBOro AaBneHWs rpyHTa 3acbinku, onpegensietcs no
dopmyne

1
w =
- 2hp (B - Ly, (5.12)
Pl

rae Pn - MapaMmeTp, XapaKTepusylLlMA >KXEeCTKOCTb TpybonpoBoaa, COCTOSLLEro M3 OTAEnbHbIX pacTpyOHbIX Tpyo,
onpegensieMbin nNo opmyne

3
B = EE[L] : (5.13)
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3gecb & - moaynb ynpyroctvt FOHra, ans BULUM - 1,7:105 MMa;

X - KoadbpuumeHT BbICTynaHuns TpyObl; Mpy onMpaHMu Ha NIoCKoe rPyHTOBOe OocHoBaHue X = 0,98; npu onvpaHun TpyObl
Ha cnpodUNMPOBaHHOE OCHOBaHWE C YrMOM oxBaTa Tpybbl ocHoBaHueM, pasBHbiM 60°, 90° unu 120°, npuHumaeTca
COOTBETCTBEHHO paBHbiM 0,93, 0,95 1 0,75;

Prp - KECTKOCTb IPyHTA.

Wnpura TpaHwen B, Ha mybune F /2 0T NOBEPXHOCTU ANS TpaHLei:
1) ¢ BepTUKanbHbIMM CTeHkamn By, = B = By
2) C HaKNOHHbBIMM CTeHKaMN By, = By + 2(L0y + H [ ) .

5.3.7 3HadeHuss mopyns AedopMaumu rpyHTa 3acbinku Erp NMpY OTCYTCTBUM AAHHBIX WHXEHEPHO-TEONOrMYECKUX
uccrnefoBaHuWii crneagyeT npMHMMaTh no Tabnuue 5.5.

BenuunHbl rpyHTOBBLIX Harpysok, AeMCTBYIOLWMX Ha NoA3eMHbl TpyGonpoBod, 3aBUCAT OT YMNIOTHEHWUS TPyHTa MexXay
CTeHkamu TpyGbl 1 TpaHwwen. [Ina AOCTMKEHNUST HOPMarbHOW CTEMNEHWN YNIIOTHEHUSI TpaMGOBaHME rPyHTa 3achINKy BbIMOMHSETCS
MOCINOVHO TOMLWMHON crnosi He Gonee 20 cM. [Ina OOCTMXKEHWUS MOBLILIEHHOW CTENEHW YNIIOTHEHUSI TPYHTA 3aCbINKX TOMLLUMHA

TpambyeMmbIX CROEB 3achiNK1 Ha3HavaeTcs u3 yernosus obecneyeHns o6beMHOro Beca CKeneTa rpyHTa 3acbinku He meHee, kH/
VR

1,5 - Npu 3ackInKe necyaHbIMU FPYHTaMK U CynecsiMu;

1,6 - Npu 3acbInke CyrnnHKaMmn 1 rmHamu.

5.3.8 KoadbpuumeHT BbICTynaHus X, T.e. YacTb BEPTMKamNbHOTO Hapy)XHOro AvMameTpa B AONsSX eauHWLbl, Haxoasiasics
BbILLIE MIIOCKOCTU OCHOBaHWSA TpaHLLew, onpeaensieTcs no gopmyne

¥ =051+cosa), (5.14)
rae o - yron oxeara TpyObl.
Yron oxeBarta Tpybbl OCHOBaHMEM 2z MOXET COCTaBMSATb NPU YKNaaKe:
1) Ha nnockoe ocHoBaHWe ¢ nogduBKon nasyx - 30°;
2) Ha npodhnnupoBaHHoOe ocHoBaHwme - 60°; 90°; 120°.
PacueTHasi cxema HarpyxeHus TpyObl OT 4ENCTBUSA FPYHTOBBLIX Harpy3ok npusegeHa B Tabnuue 5.7.

5.3.9 Koah(pMLMEHT KOHLEHTpaLmMmM aBneHns rpyHTa 3ackinku £ npu yknagke Tpy6 Ha HEeHapyLEeHHbIN PYHT B Hacbinu
onpeaenseTcs no opmyrne

3(By + Bp)

== B (5.15)
2(Py + 2By

H

roe Pn - XXeCTKOCTb Tpybonposoga no M.Jleesu, Mrla;
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Prp - )KECTKOCTb rpyHTa 3acbinku, Mra; Pr.p = l,Eﬁﬁrp;

Erp - MOAYINb YNpYrocTu rpyHTa 3acbinku, Mla.

Tabnuua 5.7 - 3HavyeHus ko3adppuumeHTOB jf M JF7 ANA pasnuyHbIX Harpy3ok, AeACTBYHOLWMUX Ha TpyGonpoeopn
KPYrforo ceyeHusi, onepTbii Ha HUXKHIOK 06pa3yoLLy o

Harpyska Cxema HarpyxeHus KoadhcbmumeHT
My | My My | Ny Ny Np
CobCTBEHHBII  BeC 1 B ‘D 0,239 -0,091 0,08 -0,08 -0,25 0,08
TpybonpoBoaa
b i
A
R
Bec >xwmagkoctu npu 0,239 -0,091 0,08 0,398 0,069 0,239
HanonHeHUn
Tpybonposoaa*
BepTtukanbHas 0,294 -0,154 0,15 -0,053 -0,5 0,053
paBHOMepHasi
1 B
B T!__ E
|
fi
R
[opusoHTanbHaga !H -0,125 0,125 -0,125 -0,5 0 -0,5
& =]
paBHOMEpHasi Qe --,/ | \-— Qs
| E‘___i_._.E e —1
-~ la / ]
1
CocpenoTtoyeHHas 0,318 -0,182 0,318 0 -0,5 0
* MNpwn gencTBnnN BHELLIHErO MTMAPOCTaTUYECKOro AaBMNEHUS 3HAKN KO3PMLUMEHTOB MEHAIOTCA Ha obGpaTHbIE.
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5.3.10 PaBHogeNcTBytOLAA pPaCYETHOW FOPU3OHTaNbHOW Harpy3kM OT OOKOBOro AaBMneHusi TpyHTa onpeaensercsa no
dopmynam:

o = anDHKTp}arp - yKnagka B TpaHLuee; (5.16)

O =nf H+ D—;]DH Ay - YKNagKa B HAaCbIMW. (5.17)

3a pacyeTHylo NpuHUMaeTcs (YOpMynia TpaHLLUEW MMM HacbiNM B 3aBMCUMOCTM OT TOro, KoTopasi U3 chopmyn siBnsnach
pac4eTHoil npu onpeaeneHn (..

5.3.11 KoadhcpmumeHTsbl 60KOBOro AaBneHus }xrp n *, cnepyet npuHuMarTh no Tabnuue 5.8.

Tabnuua 5.8 - KoadhdmumeHTbl 60KOBOro AaBreHNUA rpyHTa

Kateropusi rpyHTa CTeneHb yNIoTHEHWS TPYHTa 3aCbIMNKK
3acbInKu
HopMarnbHasi noBblLLEHHas
}\rp Ay ?\rp Ay
-1, Il 0,1 0,3 0,3 0,5
r-n, r-1v, r-v 0,05 0,2 0,25 0,4
r-vi 0 0,1 0,2 0,3

5.3.12 HopmaTtuBHble BpEMEHHbIE Harpy3ku OT MOABMXKHBIX TPaHCMOPTHLIX CPEACTB ANna TpybonpoBOAOB 3aKpbIThIX
BOOOMNPOBOAHbBIX CUCTEM peKOMeHAyeTcs NpuHMMaTh no cxeme A-14 nnu HIM-60 o6wmm Becom 588 kH (60 TC) B cOOTBETCTBUM C
OCT P 52748 v CIT 35.13330.

B pacuyetax npu coOTBETCTBYKOLLEM OBOCHOBaHMM WUCXOOS W3 KOHKPETHbLIX YCIOBWUI 3Kcnnyatauum TpybGonposoaa
JonyckaeTcs ucnonb3oBatb Harpysku no cxeme HK-80.

PaBHOMEPHO pacnpefeneHHoe AaBrneHune .., kH/M2, OT Ha3eMHOro TpaHcnopTa, nepeaBaemMoe Ha TpyGonpoBoA Yepes

rPYHT, NMPUYHUMAETCA B 3aBMCMMOCTW OT AMameTpoB TpyO u rmybuHbl 3anoxeHus TpybonpoBoga anst cxem HIM-60, A-14
COOTBETCTBEHHO no Tabnuuyam 5.10, 5.11.

MNpumevanne - [ns pacyeta Tpy6 npu APYrux 3HAYEHMSX TPAHCMOPTHBIX HAarpy3oK BEMUYUHY T uernecoobpasHo
onpegensitb ¢ nomoLbio popmynbl ByccuHecka [1, ¢.60-63]

OH?

qr = 0478 (H2 1,052

(5.18)

roe {J - cocpenoTodeHHas cuna;
H - rmyGuHa paccMaTtprMBaeMoii TOYKM OT NOBEPXHOCTY;
7 - FTOpM30HTanbHasi MPOEKLMsS MeXayY TOYKON MPUINOXKEHUS CUIbl U TOYKOW, B KOTOPOW Onpesensercs HanpsikeHve o .

5.3.13 PaBHOOENCTBYIOLLYIO HOPMaTMBHOW BEpPTMKANbHOW Harpysku Ha TpybonpoBod OT TpaHCcnopTa pekoMeHOyeTcs
onpegensite no gopmyne

Q;[ = ng Dy Ky (5.19)
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rae £ - KO3(MUUMEHT KOHLEHTPaLMM [aBneHus rpyHTa 3achInku, onpeaensemsii no dopmyne (5.15);

{tp - AMHAMUYECKMIA KOS MULIMEHT NOABMKHOI Harpysku, 3aBUCKT OT ry6uHbI 3anoxeHns Tpybonposoga 5 (Tabnuua
5.9).

Tabnuua 5.9 - 3HayeHus AMHamuyeckoro KoacpcuumeHTa NOABMKHON Harpy3Kn

H.wm 0,5 0,6 0,7 0,8 0,9 1 2
T 1,17 1,14 1,10 1,07 1,04 1 1

5.3.14 HopmaTuBHblE BpEMEHHbIE HArpy3ku OT NOABUXKHBIX TPAHCMNOPTHbLIX CPeACTB cneayeT Takke NPUHUMaTh:

ansa TpybonpoBOAOB PasnMYHOrO Ha3Ha4YeHUs BCeX AMaMeTpoB, MPOKMNaAblBaeMblX Mo aBTOMOOMNbHbIMW Joporamu, -
Harpy3ky OT KOMMOHH aBTOMoGunen mnm ot KonecHoro TpaHcnopta HK-80 B 3aBMCMMOCTM OT TOro, Kakas M3 3TUX Harpysok
OKa3blBaeT bonbluee CUITOBOE BO3AENCTBME Ha TPybonpoBoa;

Ons nogsemHblx TpybonpoBoaoB, NpoknagbiBaeMblX B MeCTax, rie BO3MOXHO HeperynspHoe ABWXeHue aBToOMOBMMIbHOro
TpaHCNopTa, - Harpysky oT eavHWYHbIX aBToMobunen A-14 unu OT ryceHnyHoro TpaHcnopTta HIM-60 B 3aBMCMMOCTM OT TOrO,

Kakasi U3 3TUX Harpysok Bbi3biBaeT Gonbllee BO3aencTeme Ha TpyGonpoBoa;

ana TpybonpoBodoB, NpoKnaablBaemblx B MecCTax, rOe [OBWKEeHUME aBTOMOGWUIBHOMO TpaHCropTa HEeBO3MOXHO, -
paBHOMEPHO pacnpefeneHHyIo Harpysky ¢ MHTEHCUBHOCTBLIO 4 KH/M 2 .

BeJ'II/I'vII/IHy HOpMaTVIBHOIZ BpeMeHHOVI Harpy3km OT NOABUXKHbIX TPAHCMNOPTHbIX CpeacCTB AOO0MyCKaeTCA yBennyinBatb WUIA
YMEeHbLUaTb Npu COOTBETCTBYHOLLEM o6ocHOBaHMK nexoaa n3 KOHKpPETHbIX yCJ'IOBI/IVI paccmaTpmnBaemMoro pr6OI'IpOBOﬂa.

5.3.15 lMpuBegeHHyto rmybuHy 3anoxeHus TpyboNpoBoAa pekoMeHayeTcsa onpeaensite no dopmyne

Hup = H+ (- 3B TE Vs (5.20)

roe A - rmyGuHa 3anoxeHust TpyGonpoBoaa, cunTasi 4O Bepxa NOKpbITUS, M;

Ezmxp - TOMLWMHA Crosi NOKPbITUS (QOPOXKHOM ogexapbl), M;

Epr - o0Wwu mogynb ynpyrocty (aedopmavmun) nokpbitus, MIMa, 3aBUCUT OT €ro KOHCTPYKLMKN 1 CBOWCTB Matepuana

NOKPbITUA.

[nsa nokpbITUA, COCTOALLMUX U3 HECKOMNBbKNX Pa3HOPOAHLIX CMOEB, XapakTepunsyemMbiX COBCTBEHHBIMYM MOAYNAMY YNPYrocTu
(aedopmaumn) E!- , 00K Moaynb yNpyrocTu Epr (oedopmaummn) NokpbITUS onpeaenseTcs no dopmyrne

1=l i=l
Eroxp = S YE 1 Ty (5.21)"
1=n 1=n

* ®dopmMyna COOTBETCTBYET opurmHany. - lNpumevaHme narotosmutens 6asbl AaHHbIX.

rae .32!- - TOJILWMHA CnoeB NMOKPbITUA B KONmn4yecTtTse OT 100 #;

a.

; - MOZynu ynpyroctv (Aeopmaim) COOTBETCTBYHOLUMX i -X OT 1 40 # CNOeB MOKpbITUS;
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A - 4YMNCNOo CrnoeB B NOKPbITUN.

Tabnuua 5.10 - PaBHOMepHO pacnpeaeneHHoe AaBrieHue & OT ryceHn4yHom Harpy3ku HIM-60 npu HapyXHOM AuameTtpe

Tpy6onposoga [

H

rmy6uHa PaBHOMepHO pacnpezerneHHoe aasneHve 4, kH/M 2, oT TpaHcnopTHoW Harpyakm HI-60 npu Hapy»KHOM
3anoxenus
M avametpe TpyGonposoga [} , M
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,9 1,0
0,5 62,0 61,5 61,0 60,5 60,0 59,0 56,9 54,9 52,0
0,75 45,7 45,35 45,0 44,6 44,2 43,85 42,7 41,7 40,9
1,0 36,2 36,1 36,0 35,75 35,5 35,25 34,4 34,3 34,3
1,25 29,6 23,6 29,8 29,6 29,8 29,8 29,8 29,8 29,8
[ns Bcex agnameTpos
1,5 25,4
2,0 18,7
2,5 16,5
3,0 14,5
3,5 12,0
4,0 11,4
4,5 9,81
5,0 8,43
55 7,16
6,0 6,18
6,5 5,39
7,0 4,71
7,5 4,31
8,0 3,90

Tabnuua 5.11 - PaBHOMepHO pacnpefeneHHoe AaBrneHue & OT TPaHCNOPTHOM Harpy3ku A-14 npu Hapy>XHOM AunameTpe
Tpy6onposoaa [l

rmy6uHa PaBHOMepHO pacnpeaerneHHoe aaeneHve & , kH/M 2, oT TpaHCnopTHOM Harpysku A-14 npu Hapy>KHOM
3anoxeHust
Toy6 H. M avnamvetpe TpyGonposoaa [, M
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,9 1,1 1,3
0,5 111,1 111,1 11,1 107,5 104,0 98,5 92,9 83,2 75,9 69,1
0,75 51,9 51,9 51,9 50,1 48,2 47,4 46,6 42,9 40,0 38,0
1,0 28,1 28,1 28,1 27,7 27,2 26,4 25,6 24,5 23,0 21,6
1,25 18,3 18,3 18,3 18,1 17,8 17,7 17,5 16,9 16,3 15,6
1,5 13,4 13,4 13,4 13,3 13,3 13,2 13,1 12,9 12,6 12,7
1,75 11,0 11,0 11,0 11,0 10,9 10,9 10,8 10,7 10,6 10,6
[ns Bcex gnameTtpos
2,0 8,43
2,25 7,65
2,50 6,86
2,75 6,18
3,0 5,49
3,25 4,8
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35 4,22
3,75 3,63
4.0 3,04

5.3.16 PaBHOgencTBytOLLas pacyeTHOM rOPU3OHTanNbHOW Harpy3kyM OT JaBMAEeHMS Ha3eMHOro TpaHcnopTa onpeaenseTcs no
dopmyne

Clop = ng Dy vy (5.22)
5.3.17 PaBHOgencTBytOLL@a pacyeTHOM BEPTUKANBHOWM Harpy3ku oT cobCTBEHHOrO Beca TpyObl onpenensietcst no opmyrne

0z = nmyhDy, 1077 (5.23)

5.3.18 PaBHogencTBytoLLaa pacyeTHOM BEPTUKANBHOWM HArpy3ku OT Beca HanonHuTens (Boabl) onpegensieTcsa no opmyne
T -
o = METHEEDEICI 3 (5.24)

rae oy, =98 KH/M3 - yaenbHblii BEC NPecHoi BoabI;
D =D -2k

5.3.19 BenunumHy BO3MOXHOrO BakyyMa Ha pacyeTHOM y4yacTke TpybonpoBoga Mpu OTCYTCTBUM KOHKPETHBIX AaHHbIX
pekoMeHayeTCst NpuHUMaTh Fpq =0,1 MMa.

5.3.20 BHellHee rugpoctaTnyeckoe gaBreHne rpyHTOBbIX BOA PF_B Ha TpybonpoBoa, MlMa, onpegensietca no doopmyne
PI‘.B = TBHI'.B ’ (525)
rae <y - MNOTHOCTb BOAbl C y4ETOM PACTBOPEHHbIX B HEW conewn, H/m3;

H .. - BbicoTa cTonGa rpyHTOBOW BOAbl HAZ BEpXoM TpyGonposoaa, M.

5.4 PACYET U3I'MBAIOLLIMX MOMEHTOB OT BO3AENCTBUA BHELWWHUX HATPY30K

5.4.1 MakcumarnbHbli U3rnbatromMin MOMEHT OT AeNCTBMA TPYHTOBOW W TPaHCMOPTHOM Harpy3ok B FoTke Tpy6bl
onpegensertca no dopmyre

_ ! “
M =M+ M+ M, (5.26)
5.4.2 PacueTHble |/|3r|/|6arou.|,|/|e MOMEHTbI npn onupaHnn pr6bl Ha TIpyHTOBOE OCHOBaHME onpenendrTcAa Kak
anre6pamqe0|<aﬂ CyMMa MOMEHTOB OT BHELLHEN BepTMKaﬂbHOVI Harpy3ku 1 ornopHbIX MOMEHTOB.

5.4.3 OnopHble MOMEHTbI MpW onupaHWu TpyGbl Ha TPYHTOBOE MIIOCKOE OCHOBaHWe W NpogUNMPOBaAHHOE OCHOBaHWe

onpenensitoTcs ¢ MOMOLLbIO PacYeTHbIX KO3PPULIMEHTOB, NPUBEAEHHbIX B Tabnuue 5.12 Ans NNoTHbIX U cnabbix rPYHTOB, CM.

[11. [4].

Tabnuua 5.12 - 3HaueHuns koachhULMeHTOB JFf M /7 ANA ONOPHLIX peakuuit Tpy6onposoaa Ha rpyHTOBOM OCHOBaHUK

Cxema HarpyxeHuns LleHTpanbHbIN KoadhchmumeHT
yron 2 , rpag.
M, Mg Mp Ny Ng N,
0 0 0 0 0 0 0
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30 -0,059 0,002 -2,002 0,004 0 -0,004
60 -0,105 0,007 -0,007 0,013 0 -0,013
90 -0,136 0,014 -0,013 0,027 0 -0,027
120 -0,155 0,021 -0,019 0,04 0 -0,04
150 -0,163 0,026 -0,023 0,05 0 -0,05
180 -0,169 0,029 -0,025 0,053 0 -0,053
0 0 0 0 0 0 0
30 -0,04 0,001 -0,001 0,001 0 -0,001
60 -0,073 0,003 -0,003 0,007 0 0,007
90 -0,093 0,007 -0,006 0,013 0 0,013
120 -0,114 0,01 -0,01 0,02 0 0,02
150 -0,123 0,012 -0,012 0,025 0 0,025
180 -0,127 0,014 -0,013 0,027 0 -0,027

5.4.4 Pac4yeTHbI OMOPHbLIA MOMEHT OT AEWCTBUSI BHELUHEW BepTUKanbHOW Harpys3ku npu yknagke TpyObl Ha MroTHoe
rPyHTOBOE OCHOBaHWe Onpeaensercs ¢ MCNonb3oBaHMeM KO3 dPULMEHTOB, NPUBEAEHHbIX B Tabnuue 5.12, no cxeme a.

5.4.5 Mpu yknagke TpyGbl Ha crabble TPYHTbI PacyeTHbIN OMOPHbLIA MOMEHT OnpedensieTcs Takke C UCMOSb30BaHWEM

KO3 PULIMEHTOB, NPUBEAEHHbIX B Tabnuue 5.12, no cxeme 6.

5.4.6 PacyeTHbIn M3rnbarowmm MOMEHT OT OEWCTBMSA FPYHTOBOM W TPaHCMOPTHOM HAarpy3oK Mpu yknagke Ha Mniockoe

OCHoBaHue, kH-m, paBeH

My = 0,235(8) + (107

(5.27)

5.4.7 MNpwn yknagke Ha NpodunMpoBaHHOE OCHOBaHWE C YITIOM OXBaTa TPyObl OCHOBAHMEM 2 M3rMbaoLwLmMiA MOMEHT M;

paBeH:
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20 =607 My = 0189(0) + Qg )y 107,
20 =90° M] = 0158(Q) +05)r 107 (5.28)
20 =120° M} =0,13%(0; + (57,1072

5.4.8 PacyeTHbIn n3rnbatowmii MOMEHT OT OEWCTBUSI Beca BoAbl U COBCTBEHHOro Beca TpybonpoBoda npu yknagke Ha
nrockoe ocHoBaHue, KH-m, paBeH

My = 018(05 + O, 107 (5.29)
5.4.9 Npu yknagke Ha NpoUNUPOBaHHOE OCHOBaHWE:
200= 60° My = 0131(05 + 0 Iy 107
200=90° My = 010305 + 0))r, 107 (5.30)
200 =120° My =0,084(Q; + Q))n, 1072

5.4.10 PacyeTHbIN n3rmbaroLmii MOMEHT OT AeNCTBUSI TOPU3OHTanNbHbLIX HAarpy3ok, kH-M, onpeaensieTcs no opmyne

= — =
My =-012500, +Q2r:'-'"cp1[:l : (5.31)
5.4.11 BHeluHWe NpuBedeHHble Harpysku, 3KBUBANEHTHble OEeNCTBYIOLUM M3rMGalolLMM MOMEHTaM, onpeaensioTcs no
dopmyne

M

Cop = 0318ry,

(5.32)

5.5 PACYET HA NMPOYHOCTb MNP AENCTBUU HA TPYEONPOBO[ BHELLHUX HATPY30K

5.5.1 Pacuet npon3BoONTCA Ha crnefyklLuine codeTaHnA OCHOBHbIX HAarpy3o0K:

1) npu OEenCcTBMM Ha pr6OI'IDOBO,D, OaBlieHNA rpyHTa 3acbInky, nepeaBunXHbIX TPAHCNOPTHbLIX CPEeacCTs, CcobCTBEHHOrO Beca
pr6bl, BHELWIHEro ruapocratn4eckoro aaBneHund, seca TpchnopTMpyeMOM BOAbI;

2) Npy AEWCTBMU FPYHTa 3aCbINKW, aTMOCGEPHOro AasneHus npyu obpasoBaHumn B TpybonpoBoae Bakyyma, COOCTBEHHOro
Beca TpybonpoBoaa, Beca Bofbl.

5.5.2 YcnoBue npovHoCcTM cobntopaercs, ecnm

an S (5.33)
5.5.3 Hecywasa cnocobHOCTb 3acbinaHHOro TpybonpoBoga nNpW  BHELUHEM  Harpy>XeHuu QI?P 3aBucuT  OT

NOAOEPKMBAIOLLIETO AENCTBUA (OTMOpa) rPyHTa 3aChIMNKM, BIIUSHWE KOTOPOro B pacHeTax yunThiBaeTca KoaduLIMEHTOM & .

5.5.4 KoacbdmumeHT £ onpenensercs no opmMmynam:

npu NEPBOM BapuaHTe COMETaHWUs Harpysok

. o ; (5.34)
E, +0413E,
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npn BTOPOM BapuaHTe COHETaHNA HArpy3okK

1
+B, -5, (5.35)
£+ 04137,

Ea=

rae £, - aTMoctepHoe aaereHue npu obpasosaHum B Tpyb6onposoae Bakyyma, NpuHumaemoe pasHbim 0,1 MrMa.

5.5.5 TllpegenbHas pasgaBnuBatollad BHELWHAA Harpyska anrp OencTeylolass Ha noaseMHbin  Tpybonpoeoa,

onpeaenseTcs Ucxoas U3 yCrioBWM, YTO NPU 3KBMBANEHTHOM ABYXITMHENHOM Harpy>XeHuu npuBeaeHHbIMU cunaMm narubarowmi
MOMEHT paBeH

1]
(S
I
™
5.5.6 HopmanbHble HanpsXXeHusl, BO3HUKaloLLMe B ONacHOM CedeHun (NOTKE), paBHbI

M=E

= D=313’¢'anrpf"' (5.36)

0 0
R M _ 031880/ e _ 03080 Dy . (5.37)

W P e

Torpa

R

I:I =
s 0,9560,

(5.38)

rae & - pacyeTHasi NpoYHOCTb, paBHaa 300 Mla;
# - KoahbMLUMEHT ycnoBun paboTbl MaTepuana Tpyb, paBHbI eanHULE MPU JOBEPUTENBHON BEPOSITHOCTH p* »0,999;

5 - koabduUMEHT ynpyroro oTrnopa rpyHTa, onpeaensemblin pacieTom.

5.6 PACYET HA YCTONYMBOCTb KPYIOBOW ®OPMbI MOMEPEYHOIO CEYEHUSA

5.6.1 OnpegeneHve HeobGXoANMON HecyLLen cnocobHOCTU TpyD M3 YCNOBUSE YCTOMYMBOCTU KPYroBov hopMbl MONEpEYHOro
cevyeHusl crnedyeT NPoBOAUTbL NOo (hOpMYIie C Y4ETOM COCTOSIHUS HAanopHoro Tpybonpoeoaa

&
dxp 22 ?IFP + Bax t Urs | (5.39)*
A€ § gy - NMPeAenbHas BeNMHMHa BHELLHEro PaBHOMEPHOro AaBneHus, Mra, kotopyto Tpyba n3 BULUI cnocobHa BbigepxaTb

6e3 NoTepn YCTOMYMBOCTM KPYroBon hopMbl NONEPEYHOIO CEYEHUS;

QIT_FI - pac4eTHad BHELWHAA NnpuBegeHHadA Harpy3ka, KH/M;

Fax - BENUUMHA BO3MOXHOIO BaKyyma Ha pacyeTHOM yyacTke TpyGonposoaa, MIa; npy oTCyTCTBUM KOHKPETHBIX OaHHbIX
cneayet npuHnmatb pasHon 0,1 MMa;

£

rp - BHELWHee rMapocTaTtuieckoe AaBneHve rpyHToBbIX BoA Ha TpyGonposog, MMa, onpeaensietcst no gpopmyne (5.25).
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* CDopmyna N SKCMNNUKaLMs K HER COOTBETCTBYOT OpuUrnHarny. - I'IpmmeanVle narotoBuTens 6asbl OaHHbIX

5.7 PACYET HA XECTKOCTb (MO AE®OPMALIAN) NPU BHELUHEM HATPYXEHUU

5.7.1 Mpu pacyeTe Ha XECTKOCTb MCXOOHLIM CYXWT YCrOBUE, YTOObI OTHOCUTENbHOE YMEHbLUEHUE BEPTUKaNbHOro
avametpa f L) e npesbiwarno, %:

a) 5 - ona Tpy6 ¢ aHTUKOPPO3NOHHBIM MONMMEPHBIM BHYTPEHHUM MOKPbITUEM;
6) 4 - anst Tpy6 C LEMEHTHO-MONMMEPHBIM MOKPbITUEM;

B) 3-nan4 pr6 C LEMEHTHO-Nec4YaHbIM BHYTPEHHUM NOKPbITUEM.

5.7.2 3Tn ycnoBu1s BbipaXkaloTCa HepaBeHCTBaMMU:

e,
Fo = F R 20,050, (5.40)
Y- i
- Ep .
Js =fﬁ§ £0,040 (5.41)
JI
_ 7 ¥m
Js = fﬁs <0030, (5.42)
JI

rne £ - KOaPMULNEHT, YUUTLIBAIOLLMIA BRUSIHWE OTNOpa rPYHTa;

f - KO3PULMNEHT, 3aBUCALLMIA OT CXEMbI pacnpeaeneHns Harpy3ok 1 OrnopHOWN peakuuu, C yH4eTOM aKTUBHOTO BIUSHUS
GokoBOro gaBrnenust rpyHta. Npu yrne onupaHus 2o =30° j_' =1,23; 2 =90° j_' =0,974. [Ina npakTU4eckMx pacyeToB
BENUYNHY Jf_' MOXHO npuvHMMaTb pasHoi 1,0. Boree ToYHble 3HaYeHUs KoadpduLmeHTa _f' MOXHO nonyyute B Tabnuue 9.17

[4].

5.7.3 Kputnyeckasa BenuyumHa BHELLHEro AaBneHus onpeaenseTcs no popmynam:

"'D.TI = .
npu Prp > o Trp = 2 PHPI.P : (5.43)
£
npu o, < T” Irp = 4o (5.44)
rae £ - xecTkocTb TpyGhl, MIMa, no M.fleswu;
Prp - XXeCTKOCTb FpyHTa, onpegensemasi no chopmyne
PI.p = U,lEﬁErp, (5.45)

3gechb Erp - Moaynb Aechopmaumm rpyHTa 3acbinku, Mla.

5.8 PACYET HA NPOYHOCTb TPYE NMPU COBMECTHOM BO3OEWUCTBUM BHELUHUX HAIMPY3OK U
BHYTPEHHEIO OABJIEHUA
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5.8.1 an COBMECTHOM BO3AEUCTBUN BHELLHMWX npmeeeHHbIX Harpys3ok Q N BHYTPEHHEro rmapasiiM4eckoro gaeneHusa

3aBMCMMOCTb MeXAy HUMK sBnseTca npsamonuHenHon. MNpu pabote matepuana Tpy6bl B yNpyron CTagmMu HanpsXKeHUs oT 3TuX
Harpysok cymmupytotcs, cm. [1], [8], [9].

B obLiem cnyyae aTa 3aBMCMMOCTb BbipaxaeTcs hopMyron

&
By = P[1-22], (5.46)
&
roe Pnp - BENUYMHa BHYTPEHHEIO AaBneHus npu an , MMa;
PD - Hecywas cnocobHoCTb TpyObl Ha BHYTPEHHee ruapocTaTtnyeckoe faeneHune, Mlla;
Q':' - Hecylasa cnocobHOCTb TpyObl Ha BHELLIHIOW NPUBEAEHHYIO Harpy3Kky OT rpyHTa u TpaHcnopTa, kKH/M;
erp - BENMYMHa NpyBELEHHON BHELLHEN Harpy3ku, kH/m
_ A0, €
Qn'p =71 -l (5.47)
{
5.8.2 3HaueHus PD onpeaenstoTcs no gopmyrne
Rk
AA-F (5.48)
i
rae RP - pacyeTHasi NpoYHOCTb, paBHas 300 Mla;
[ - BHYTPEHHUI paanyc Tpybsl, CM;
& - TONWMHA CTEHKN TPYObI, CM.
5.8.3 3HaueHusn Q':' onpegenstoTca no doopmyne
] Roi*h
o =054 L, (5.49)
iy

raoe b - ycnoeHas anvHa TpyGbl, paBHas 1 M;

7 - Paduyc cpeayHHoON NoBepXHOCTH TPYObI, CM.

5.8.4 3HayeHuns PD " Q':' ana Tpy6 guametpammn 80-1000 mm knaccos K-9 n K-10 gns HesacbinaHHoro Tpybonposoaa

npuBegeHsl B Tabnuue 5.13.

Tabnmua 5.13 - Hecywasa cnocobHOCTb He3acbiNaHHOro TPpyGonpoBoAa Ha BHELUHKOK Harpysky Q':' M BHYTpPeHHee

Aaenexne ol
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CTtpanuua 26

‘DY’ MM Knacc K-9 Knacc K-10 B, MMa
@Y, kH/m £0. Mna Q" kH/m pY. Mna
80 123,0 41,9 125,0 42,0 5,0
100 96,4 33,9 96,6 33,4 5,0
125 82,0 27,3 83,0 27,3 5,0
150 73,2 23,9 77,6 25,8 5,0
200 55,6 18,0 68,3 20,0 5,0
250 51,7 15,7 65,6 17,4 5,0
300 48,9 13,8 60,1 15,3 5,0
350 50,2 12,8 61,4 14,1 4,0
400 47 1 11,8 59,4 13,1 4,0
450 49,5 11,0 60,2 12,4 4,0
500 46,2 10,4 56,8 11,5 4,0
600 47,0 9,7 57,8 10,8 4.0
700 47,8 9,2 63,4 10,2 3,2
800 51,9 8,6 62,4 9,7 3,2
900 51,5 8,1 63,4 9,0 3,2
1000 54,9 8,3 67,3 9,2 3,2
Mpuvedanve - F,. - BerMYMHA 3aBOACKOTO  UCTILITATENLHOTO  [AABMEHUS  Kaxaon Tpybbl  Ha
BOAOHENPOHNLIAEMOCTb, SIBMSIETCA HE pacyYETHON, a OTOPAKOBOYHOM, TEXHONTOTMYECKOMN.

5.8.5 padmk NPOYHOCTU He3acbiMaHHOro TpyOonpoBoAa NpM KOMOWHWMPOBAHHOW Harpyske, npeacTaBnsawlmi cobon

NPSAMYIO JIMHUIO B KOOpAMHaTax QDPD , IpyBefeH Ha pucyHke 5.6.
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60 Qu, kH/m

50

40
35,2
30 -
25,4

20 -

P’ MIla

2, 5.0
. 4 6 g 10 12

=
‘G\ -l o - -
b3

PucyHok 5.6 - Tpadmku npo4yHocTu Tpy6 Amametpom 600 mm knaccor K-9 n K-10
5.8.6 Mpadhukn ABNAKOTCA NMHUSMU PaBHOM MPOYHOCTM MPU NHOObIX COMETAHUSIX Harpy3okK, Korga CyMMapHble HanpsbkeHus

B CTEHKax TpyObl He MpeBbilaloT RP =300 MIla oT BO3QENCTBUSA BHELUHMX HArpy3oK M BHYTPEHHEro gaBrneHust npu noodbix
coyeTaHusx. MNMosicHeHnsa No Mcnonb3oBaHWIO rpadmka (pUcyHok 5.6) NnpmMBeaeHsl B npuMepe pacyeTa B pasgene 5.10.

5.8.7 KoathpmumeHT 3anaca npo4YHoCTM TpyGonpoBoaa Ha BHELLHME Harpy3ku £ MOXeET GbiTb MOMy4eH U3 COOTHOLLEHUS!

0"/ Oy, = K-

':er _ 420 MMNa
200 mNa

KoadpchuumeHT 3anaca npouHoctn K = =1,4 NpUHAT B JanbHEWWMX pacyeTax YCIOBHO pPaBHbIM

“p

)
o E
eanHuue. anI ynpyrom pa60Te mMartepumana pr6b| COOTHOLWEeHne _P cnpaseanmmBo TakXe O5d Harpy3okK, Bbi3biBAOLWUX 3TN

a
P
HanpshXeHns.

5.9 PACHET HA NPOYHOCTb TPYB MNPU OEACTBUU HA TPYBOMNPOBOA BHYTPEHHEIO JABJIEHUA NPU
OTCYTCTBUMN BHELUHEU HATPY3KU

5.9.1 PacuyeTHoe BHyTpeHHee fasneHue B Tpybonposoge F, Mla, onpegensaetcsa no dopmyne

2hR,
P=wmg—2r, (5.50)
D, -2k
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roe RP - pacyeTHoe ConpoTMBREHNE YyryHa, MMa; RP =300 MMa;

# - KoadppuumeHT yenosus paboTel, pasHbii 1,0;

J - TOMuMHa CTeHKN TpyObl, CM;

D

. - HapyXXHbI AuameTp Tpy6bl, cm.

5.9.2 HomuHanbHaga TonwuHa cTeHkn Tpyb j;, CM, onpenensercs no amnMpudeckon opmyne
h=k(0,5+0,0010,), (5.51)

roe i - 6espasmepHbIn KOAhPUUMEHT, NCnonb3yembln Ans obos3HaveHus knacca Tpyo; npuHMMaeTcs paeHbim 8, 9, 10, 11,12 1
T.4.;

D? - YCNOBHbIV Npoxo TpyObl, CM.

5.9.3 [Honyctumoe BHyTpeHHee [aBrieHne B TpybOMpoBOAe Ha YCMOBWUSI BPEMEHHOW MPOYHOCTU pacTpyOHoW TpyObl
onpegensieTcd No gaHHbIM Tabnuubl 5.14.

5.9.4 JonycTmas makcumarbHas BenuuMHa BHYTPEHHEro rmapasnuyeckoro AasreHus TpyGonposoda ana raHuesbiX
coefvHeHuiA onpeaensieTca U3 Tabnuubl 5.15 ncxoas U3 NpUHUMNA PaBHOMPOYHOCTM TPYG, CTHIKOBLIX COEAUHEHWIA U (PUTUHTOB.

5.9.5 UcnbiTatenbHoe aaBneHne nogl3emHblx TpybonpoBogoB B cooTrBetcTBMM co CHul 3.05.04 noppasgensieTca Ha
npeasapuTensHoe 5, 1 npueMoyHoe ..

5.9.6 lNpepBapuTenbHOe ucnbITaTenbHoe OaBneHue onpeaensercsa B cootBeTcTBuM co CHulM 3.05.04 kak BHyTpeHHee
pac4eTHoe AaBreHue ¢ koadduumeHtom 1,25,

5.9.7 MpremouHoe ncnbiTaTenbHOe AaBneHure pasHo F. = & + 0,5 MMa.

Tabnuua 5.14 - JonycTuMoe BHYTpEeHHee ruapaBnuyeckoe aaBrieHue B TpybonpoBoge ¢ pacTpyOHbIMU coeAMHEeHUAMU
"TYTON" u "RJ", MIa, ana Tpy6 knacca K-9

YCnoBHbIN "TYTON" "RJ"
npoxon, Mm
PD.'DI[ PH PI' PD.'CII[ PH PI'

80 6,4 8,0 8,5 8,8 11,0 11,5
100 6,4 8,0 8,5 7,5 9,4 9,9
125 6,4 8,0 8,5 6,3 7.9 8,4
150 6,4 8,0 8,5 6,3 7,9 8,4
200 6,2 7,75 8,25 49 6,1 6,6
250 54 6,75 7,25 3,6 4,5 5,0
300 4,9 6,12 6,61 3,4 4,2 4.7
350 4,5 5,62 6,12 3,0 3,7 4,2
400 4,2 5,25 5,75 2,5 3,1 3,6
500 3,8 4,75 5,25 2,5 3,1 3,6
600 3,6 4.5 5,0 - - -
700 34 4,25 4,75 - - -
800 3,2 4,0 4,5 - - -
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900

3,1

3,9

4.4

1000

3,0

3,75

4,25

Tabnuua 5.15 - lonycTuMoe BHyTpeHHee ruapaBnvyeckoe aaBrneHue Ana dnaHueBbix coeguHeHun, MMa

YCMOBHBIA NPOXof, MM Pron Fy F
80 2,5 3,1 3,6
100 2,5 3,1 3,6
125 2,5 3,1 3,6
150 2,5 3,1 3,6
200 2,5 3,1 3,6
250 2,5 3,1 3,6
300 2,5 3,1 3,6
350 2,5 3,1 3,6
400 2,5 3.1 3,6
500 2,5 3,1 3,6
600 16 2,0 2,5
700 1,6 2,0 2,5
800 1,6 2,0 2,5
900 1,6 2,0 2,5

1000 1,6 2,0 2,5

5.10 KITACC NMPOYHOCTU TPYB U3 BYLUI

5.10.1 Bbibop knacca npoyHOCTU TpyD Ha NepBON CTagMM pacyeTa OCYLLECTBNAETCA METOAOM COMOCTAaBEHUS HECYLLEen
CnocoBHOCTU TPpy6 Ha BO3OENCTBIUE BHELLHEN Harpy3kn (! 1 BHYTPEHHEro AaBneHns £ HesackinaHHoro Tpy6onpososa.

5.10.2 Hecywas cnocobHocTb PD U MaKCUMarbHO JOMyCTUMOe BHYTpeHHee OaBneHue £ , MlMa (PD = Pm ), Npw

HesacbinaHHOM TpybonpoBoge onpegenstoTcs M3 Tabnuupl 5.13, a gonycTMMoe BHYTpeHHee AaBneHue 3acbiNku rpyHTa B
3aBMCUMOCTN OT BHELUHEWN MPYHTOBOW 1 TPAHCMOPTHOW Harpy3oK onpeaenseTca pacyeTom.

5.10.3 OcHOBHbIM KpUTEPUEM OLIEHKMN BbIOOpa Knacca Tpyb Ha nepBoy CTaguu pacyeta aBnsaetcs KoadduumneHT 3anaca
npouHocTn Ay, KOTOPbIA He [OMMKeH GbiTb MeHee eAuHWLbI NMPU CPaBHEHUU HECyLLen CNOCOBGHOCTU TPybbl Ha BHELLHIOW
NPVBELEHHYI0 Harpysky M OOMNYCTUMOrO BHYTPEHHEro OABMEHWUst ¢ 3agaHHbIM paboumm fgasneHuem. KoaddumumeHT 3anaca
npouHocTn X|j onpenensieTcs B COOTBETCTBUN C 5.8.7.

5.10.4 TlpMHATBIN KNacc MPOYHOCTM TPyO Ha NepBOW CTaguM OOMKeH ObITb paccyMTaH Ha MPOYHOCTb, YCTOMYMBOCTb,
AeOPMaTUBHOCTb, KDUTUHECKYHO BENMNYMHY BHELLHETO AABMNEHMS NPU PACYETHBIX 3HAUeHNAX (/. .

5.10.5 B cnyyae ecnu BblGpaHHbIi Knacc NpoYHOCTU TpyG NPy BbIYMCIIEHHBIX NPUBEAEHHbIX HAarpy3kax He yOoBNeTBopseT
KpUTEepUIo NPOYHOCTM Npu yKnagke Tpybbl HA MIockoe rpyHTOBOE OCHOBaHWe, TO CreayeT NpegycMoTpeTb NpuMeHeHne Gornee
BbICOKOrO Knacca NpoYHOCTU.

5.10.6 Ecnu npumeHeHue Apyroro knacca TpyG MNpu yknagke Ha MNJIOCKOE OCHOBaHWE SBNSETCA 3KOHOMMUYECKM
HellenecooGpasHbIM, CrieayeT paccMaTpuBaTh pacyeT Tpyb Ha NPOYHOCTL NPU YKNagke Ha CnpodUIMpoBaHHOE OCHOBaHMWE C

yrnom oxsata Tpybbl 2 = 60°; 90°; 120°.
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5.10.7 ConocTtaeneHne Hecyllen cnocobHocTn TpybonpoBoaa Q':' " PD C OEeNCTBYHOLUMN BHELIHUMU NpuBeaEeHHbIMU

Harpyskamyv M BHYTPEHHVMM [aBfieHMEM pPeKOMEeHAYeTCs Takke MPOU3BOAWUTL, WUCTONb3ys NPAMOSIMHENHbIA rpadk paBHOM
MPOYHOCTM TPYG NPU COBMECTHOM BO3AEMCTBUM BHELUHUX Harpy3oK U BHYTPEHHErO AaBNeHus (PUCYHOK 5.6).

Mpumep pacyeTa Ha NPOYHOCTbL Tpyb6onpoBoaa us BYLLUl guamerpom 600 mm

TpebyeTcst NPOBECTU pacyeT Ha NMPOYHOCTb, YCTOMYMBOCTL U XECTKOCTb Tpybonpoeoga m3 BYULLI gnameTtpom 600 mm ans
cneayroLmx ycrnoBui:

Tpy6bl knacca K-9 no FOCT P NCO 2531;

Hapy>XHbI AnameTp 635 mMwm;

TOMNWMHA CTEHKM TpyObl 9,9 MM;

yKnazika B TpaHLee C HaKMOHHbIMU CTEHKaMK, 3anoxeHune oTkoca ##5 = 0,5 Ha nnockoe ocHoBaHue;
rpynna rpyHTa -l (cyrnnHkn);

yaenbHbIN BEC rpyHTa ¥ = 17,7 KH/M3 ;

Moaynb Aedopmaunm rpyHTa Erp =2,2 MMMa;
YMMOTHEHUE TPyHTa - HOPMarbHOE;

rnybuHa 3anoxeHus - 2 m;

TpaHcnopTHasa Harpyska HI-60 (ogHa MalwumvHa);
BHELLUHSAS rmgpocTaTMyeckas Harpyska OTCyTCTBYET;

pac4yeTHOe BHYTpeHHee rmgpocraTnyeckoe gasneHune pasHo 1,6 MMa;

pacyeTHOe COMpPOTUBIEHME MaTepuarna TpyObl Ha pacTsxeHue RP =300 MIla, npu goBepuTENbHON BEPOSATHOCTHU p* »
0,997.

OnpedeneHue Haepy30Kk om OaerieHuUs 2pyHma 3achInKu.
npuHa TpaHLeun no Bepxy:

B =D, +08=143m

B = By + 2(Dymap) = 1,43+2(0,63-0,5)=2,06 m;
H 2
Bop = B +2| Dy + - prap = 143+2] 0,63+ [0,5 =305 w.

H 2
KoadhduumeHT KTP =09mpu —— T ——=~ 0,65 (cm. Tabnuuy 5.6).

w305

MapameTp, XxapakTepusyrLLUii XKeCTKOCTb FPyHTa 3acbInku
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Prp = D,lEﬂEI.P =0,125-2,2=0,275 MMa.

MapameTp, xapakTepusyoLLmii XXeCTKoCTb TpybonpoBoaa

3 3
—217105[ 27| =134 Mra,
£35- 9.9

H

roe & - moaynb FOwura ana BUYWT; & =1,7-107 Ma.
KoadhchuumeHt X = 0,98.

KoadhdhmumeHT ¥ paBeH

1 1
v = — - = 0,512
Lot D), 025206063 _
Pl 134 0,98 0,63

KoathpuLmMeHT KOHLUEHTpaLMK LaBneHUs rpyHTa 3achinku

_ U - hp) O 3(1,34-0,.273)
205, +2F,)  2(134+2:0,275)

2

H

Onpepnenexne nponsseaeHni BKTPW n D K
BKTPW =2,06-0,9-0,512=0,95 ;
D K, =0,631,29=0,81.

Tak kak DHKH < BKTP'IIE-" , TO onpepneneHune BepTI/IKaJ'IbHOIZ Harpy3kun OT OaBlieHUA rpyHTa 3acbIlnkn npoun3BoauTcA no

dopmyne
pr =y K, = 1,15:17,7-2-:0,63-1,29=33,08 kH/m.
PaBHogencTBytoLLaa pacyeTHOM ropn3oHTanbHOM Harpy3km oT GOKOBOro AaBneHust rpyHTa 3acbinku

oF, = m{H + %]DHAH =0,9- 1?,?[2 +D’—§3]D,63- 0,05 = 4,65 kH/m,

OnpedeneHue Hagpy3ku om daereHusi Ha3eMHO20 mpaHcropma

PaBHogencTBytoLLaa pacvHeTHOW BepTUKarbHOW Harpy3ku OT JaBrneHUs Ha3eMHOro TpaHcnopTa
B o_ =10 . 10 =
QTP = ;qup_.DHP;HKH =1,0-18,7-0,63:1,0-1,29=15,07 kH/m.
PaBHogencTByloLaa pacyeTHON ropn3oHTanibHOM Harpysku OT AaBreHnss HA3eMHOro TpaHcnopTa

OTp = #g XDty = 1,018,7:2:0,98:0,630,2=2,30 kH/m.
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Ctpanuua 32

PaBHOOencTBytOLLI@a pacyeTHOM BEPTMKANBHOM HArpy3ku oT cobCTBEHHOrO Beca Tpybonposoaa
Ql =H?WTPE2(DH - %) =1,1-3,14-72,6-0,0099(0,63-0,0099)=1,54 kH/m.
PaBHogencTBytoLaa pacHeTHOM BEPTMKANbHOW Harpy3kn OT Beca TPaHCNOPTUPYEMOW BOAbI
= da 1. . .0 8. M=
Qz = ”DESW’TTPDD L =1-0,25-3,14-9,8-0,612 2-1=2,89 kH/m.
PacueTt Ha npoYyHOCTb Npu AeNcTBUM Ha TpyOonNpoBoa, BHELLHUX HArpy3oK:
M; = 0,235(pr +Q$p}rcp =0,235(33,08+15,07)0,317=3,58 kH/m;

My = 018(0; + @)rep = 0,18(1,54+2,89)0,317=0,25 kH/m;

M. = —D,lzﬂ(glfp +Q'§p}rcp =-0,125(4,65+2,30)0,317=-0,28 kH/m;
M =M, + M, + M, =38+0,25-0,28=3,55 kH/m.
OnpepneneHne pacyeTHOM NMHEHOW NPUBEAEHHOW 3KBUBANEHTHOW Harpy3ku

M 3% ..
0,318ry, 0,318:0317 ’

anrp = 2 kH/m.

Orlpep,eneHme KOSd)d)I/ILLI/IeHTa, y4uTbiBaOLLEro BliMaHMe oTrnopa rpyHta

1 1
- = = [1,834
: I 0,275 ’
1+— P 1+
B+ 0,143Prp 144 + 01420275

Onpegenexve npeaensHON pa3gaBnyBatoLLEn Harpy3ku TpyObl, YNIOXKEHHOW B rPyHTE

o0 - mRR: _ 300-99°
T 095%,D, 0950834 630

= 58,9 kH/m.

Ona Tpy6 knacca K-9 QE = 47,0 kH/m.

KoadhhunumneHTsl 3anaca npovHOCTU:

gy =222 o17, k5= 20133,

E

Ycnosne npo4yHOCTU cobntogaeTcs.

Pacuer Ha NMPOYHOCTbL MNpwU AEVICTBMM FPYHTOBbLIX Harpy3oOK, Beca prﬁonposo,qa, BOAbI U oGpasoBava B

Tpy6onpoBoae Bakyyma

CyMMapHbI MOMEHT OT AelcTBMS 3TUX Harpysok A =2,28+0,25-0,18=2,35 kH'm, Torga pacyeTHas npuvBedeHHas

Harpyska erp paBHa 25,4 kH-m. PacyeTHasd npuBedeHHas Harpyska OT BCeX AEMCTBYIOLMX cun (CM. pacyeT Bbilwe) paBHa
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35,2.

Onpep,eneHme KOS(*)d)I/ILLI/IeHTa, y4uTbiBaloLlEro BliaHMe oTrnopa rpyHta rnpu O6pa3OBaHI/II/I B pr6or|pOBo,u,e BaKyymMma

1 1
By = = = 0,79
s PR, [, 0.25-0] |
By + 01435, 134 +0,143- 0,275

roe F, - BenuuuHa Bakyyma B Tpy6onposoze.

OnpepgenexHve npegensHon AOMYCTUMOW pasfaBnuBaloLLen BHELWHEW Harpyskum npu obpasoBaHum B Tpybonposoae
BaKyyma

mER: 100300 9,92
P = =

= 61,18 kH/m.
gL 0,79-0,63

61,18
Ycnosuwe npodyHocTn cobnopaetcs: 61,18 > 32,5 kH/M, koadhdULUMEHT 3anaca NpoYHocTn & = ——— =

— =24,
254

Pacuetbl nokasanu, 4to Tpy6bl n3 BYLLI knacca K-9 anametpom 635 MM yaoBneTBopsoT TpeboBaHNSAM HaaexXHoN paboThl
nog3eMHOro HarnopHoro Tpybonposoga npy obpaszoBaHWKn BakyyMma.

5.11 PACYET HA YCTOM4YUBOCTb NPU BO3OEUCTBUM HA TPYEONPOBOM BHELWHUX HAMPY30K

5.11.1 KpuTuyeckoe BHelLHee paBHOMEPHOE AaBrneHve onpeaensieTcs cneayloLmm obpasom.

U3 ycnosus Prp “ i nonyyaem, 4to Prp = 0,275 MMNa < 0,335 MMMa, Torga ‘frp = Pﬂ =1,34 Mla.
4

5.11.2 Onpefensiem paBHOMEpPHO pacnpefeneHHoe AaBneHne OT AeViCTBYIOLeNn Harpysku ¢ y4eTom gy 1 6e3 yueta g+
BO3[ENCTBUSI TPAHCMOPTHBIX Harpy3o0K:

1) Npy gencTeumM Ha TPYGONPOBOL BHELLHMX Harpy3ok:

1,34

a1 = Coxe - 35,2 =0.55 MrMa Ep=——=245;
D, 635 0,55
1,34

P DA a0 mne Ky e =335,
D, 635 40

2) npu obpasoBaHuK B TpybONpoBoae Bakyyma:

_ e
1 I3

+ F. =0,55+0,1=0,65 MlMa £ =2,06;

H

- -

H

g9 +F =04+0,1=05MMa £ =2,68.

Ycnosuam yCTOIZ‘-II/IBOCTI/I pr60I'IDOBO,EI, YOOBIETBOPAET.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Crtpanuua 34
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

5.12 PACYET HA XECTKOCTb (MO OE®OPMALIUM) NPU BHELWUHEM HATIPY>XXEHWUU PACYETHON
NMPUBEOEHHOU HATPY3KOM

5.12.1 Pacuet OonyctmmMmoro I'IpOFI/I63 ana pr6 C LEMEHTHO-NeCc4YaHbIM MNOKPbITUEM B 3€MJ1€ BbINOJTHAETCA MO YyCITOBUKO

= f—“ps < 0,03 635=19.05 mm,

II

35,2079
rme f = W = 6,6 mm; B =1,34 MMNa; P =352 kH/m; £ =0,79.

KoadpdpuumeHnT 3anaca npouHoctn £, paseH 19,05/6,6=2,88.

YKecTtkoCTb pr6onpOBo,u,a OOCTaTo4Ha npu 3agaHHbIX YCIoBUAX BHELLHEN I'IpVIBeﬂ,eHHOIZ Harpy3ku.

5.12.2 Pac4yeTbl nokasanu, 4TO Npu 3afaHHbIX NapameTpax BHELUHeW Harpy3ku Tpyobl anametrpom 600 mm knacca K-9
MOMHOCTbLIO YAOBNETBOPSAOT TPeOOBaHMAM MO NPOYHOCTU, YCTONYMBOCTM U XKECTKOCTU OT BO3AENCTBUS BHELLHUX HArpy3oK.

5.12.3 PacueTt Tpybonposoaa Ha KOMBUHMPOBaHHYIO Harpy3Ky NPou3BOAUTCA ANS ABYX Crly4Yaes:
HesacblinaHHoro Tpybonposoaa;

3acbinaHHoro TpyGonposoaa.

5.12.4 3Ha4yeHnsa [ONyCTUMOro BHYTPEHHEro AaBrneHns P.T_rc:n ans Tpy6 knacca K-9, onpegensiemoro no copmyne (5.48),
paBHbl:

[ 3 ;
1) Bl = P" 1—Q—“Dp —07[1-222] - 242 Mna:
R
f 3 ;
2) By = P 1—9—? —o7[1- 22 ] =397 MMa.
0 58,79

Pmn ana 1py6 guametpom 600 MM no gaHHbIM Tabnuubl 5.14 paBHo 3,6 Mlla, 3agaHHoe paboyee gaBrieHne paBHO 1,6
Mrla. KoachbduumneHTbl 3anaca NpoYHOCTM Ha BHYTPEHHEE OaBleHNE paBHbI

k=22 150 kg2 =06
16 L6

E 2

KoadhdpunumeHTbl 3anaca NpoYHOCTM Npu 3agaHHOM paboyem OaBreHumn Ppaﬁ =1,6 Mla GygyT COOTBETCTBEHHO paBHbI
2,01 n 2,90.

5.12.5 3HayeHuns ncnbiTaTenbHOro AaBneHNs PH TpybonpoBoaa, onpefensemMbie no CHwlM 3.05.01, 6yayT paBHbI
PH = I,ESPP&E =12516=20 MMa.
3HayeHue PH HasHayaeTCcsa pac4yeToM s KOHKPETHOro Tpybonposoaa.

5.12.6 [Ona pacyeToB pekoMeHAYyeTCs WCMonb3oBaTb Takke rpadumk Hecywen crnocobHocTn Tpyb HesacbinaHHOro
TpybonpoBoga, NpnBegEeHHOro Ha PUCYHKE 5.6, KOTOPbLIN NO3BONSET ONpeaennTb 3HaYeHNs1 BHELLHEN NPUBEAEHHON HArpy3ku ot
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3afaHHbIX BEJTMYNH BHYTPEHHETO AaBlieHnA n HaOGOpOT.

5.12.7 MNpeaBaputenbHoOe UcnbiTaTenbHoe AasneHne B Tpybonposoge ¢ pabodnm gasnennem 1,6 Mlla B cooTBeTCTBMM C
Tabnuuen 5.14 nomkHo 6biTb paBHo 2,0 MIMa, NpuemodHoe Aaenexne F. = E +0,5= 25 MMNa.

BenunumHa gonyctnmoro gaBneHus M3 yCroBusi MPOYHOCTM B Tpybonposode npu an = 35,2 kH/m gns Tpy6bI knacca K-9

paBHa 2,5 MlMa (no rpacbuky 5.6); 5, =4,5; 5. =5,0 MMa.

5.12.8 Pac4yeTbl nokasanu, 4to Tpyba knacca K-9 guametrpom 600 MM yooBneTBopsieT BCEM MPOYHOCTHLIM TpeboBaHUSM,
npeabABAseMbIM K He3acbkiNnaHHOMY M 3acbinaHHOMY Tpybonposogam, npu paboyem gasnexHmm 1,6 Mlla.

5.12.9 Metoguka pacyeTta, MU3roOXeHHaa B pasgene 5, nossonder Bbl6paTb onTumanbHoe pa60qee N ucnbiTatenbHoe
AaBlieHne B 3aBUCMMOCTU OT BHELLHUX Harpy3ok ana scex AnamMmeTpoB M KflaccoB pr6, npuBegeHHbIX B MPUIOXEeHUN A.

5.12.10 KoHcTpyKkuum Tpyd M COEeOQMHUTENbHbLIX YacTen, NpUBEAEHHbIE B NPUNOXeHUN B, COOTBETCTBYIOT OCHOBHbLIM
TpeboBaHuam [OCT P NCO 2531.

5.13 NAPAMETPbI, BIIMAIOLWWIWE HA KOPPO3UOHHYIO ATPECCUBHOCTb N'PYHTOB MO OTHOLUEHUIO K
TPYBAM U3 BYLUI

5.13.1 CornacHo TOCT P UCO 2531 Ha KOPPO3UOHHYI arpecCMBHOCTb TPYHTOB MO OTHOLUEHMIO K Tpybam ua BULUl
BMUSIOT criegylowne napameTpbl U 0OCTOATENLCTBA: YOENbHOE 3MEKTPUYECKOe COMPOTMBREHME TPyHTOB; pH; Hanuune
FPYHTOBLIX BOA Ha ypoBHE TpyObl; HanuunMe KOPPO3MOHHBLIX 3MEMEHTOB U3-33 CBSI3WM C HApYXHbIMU MeTanM4eckumMm
KOHCTPYKLMSIMU; 3apaXkeHne NoYBbl CTOYHLIMW BOgAMM UMM OTXO4aMK; BO3AeNCTBME GryaaroLwmx TOKOB.

5.13.2 Kputepusimm onacHocTu koppo3un Tpyo ns BULLT moryT cnyxuntsb:
BEMNMYMHA YOENbHOMo 3M1eKTPUYECKOro ConpoTuBneHus rpyHta # mexblie 30 Om-m;
BenmynHa pH meHbLUe 6;

3arpsAa3HeHne ropoackmmmn  uU npoun3BoACTBEHHbIMU  CTOYHbIMM  BOOAMU, a TaKXe opraHn4eckuMmm BellecTBamMu,
NOoCTYyNMBLLMAMK C NPOMBbILLUNEHHbIMU Bbl6pocaMM;

HanuuMe KOPPO3MOHHBIX 3NEMEHTOB U3-3a CBA3M C HapYXXHbIMU METarnM4yeckuMm KOHCTPYKUMSIMU, CMOCOGCTBYHOLMMM
MosiBNeHM0 Makponap.

5.13.3 BaxHenwum 13 nepeuncrieHHblx B 5.13.1 kputepueB onacHocTu kopposumn Tpyo mn3 BULUl sensaetca BenuunHa
yOEnbHOTrO 3NEeKTPOCONPOTUBIIEHUS TPyHTa. DakTUYecKkM oHa onpeaensieT Bce Apyrve dakTopbl, CNocobCTByOLLME KOPPO3UK.

5.13.4 Metoauka onpegeneHvs yaenbHOrO areKTPUYEeCKOro COnpoTUBIEHUS rpyHTa F MpuMHUMaeTcs B COOTBETCTBUU C
[OCT 9.602.

5.13.5 Kputeprem onacHoro BnusiHMa Oryaatollero noctosiHHOroO Toka Ha Tpybonposoa v3 BULUI aensetca Hanunuune
N3MEHSIOLLLErocs MO 3HaKy U 3Ha4YEeHUI0 CMELLEHUS NOTeHLMana Coopy>KeHNs No OTHOLLUEHUIO K €r0 CTaLMOHapHOMY noTeHuuany
(3HakonepemeHHas 30Ha) UMW HanNUuMe TONbKO MOSIOKUTENBbHOIO CMELUEHUs NOoTeHUMana, Kak npasumno, U3MeHsLWwerocs no
3HaYeHWIo (aHoAHas 30Ha).

5.13.6 Metoauka onpeferneHnss onacHoro BNUAHUS GryxaaloLwero NoCTOAHHOrO ToKa NPUHMMAeTCs B COOTBETCTBUM C
OCT 9.602 n PA_153-39.4-091 [10].

5.13.7 Kputepvem onacHoro BNUSHUSE NEPEMEHHOr0 TOKa MNPOMbLIWMEHHON 4acToThl (OGnyxgawwero  unu
MHOYyUMpoBaHHOIO) Ha TpybonpoBoabl M3 BYLUI aBnsetcs cmelleHMe CpenHero 3HadeHust noTeHumana TpybonpoBoga B
oTpuvLaTenbHY0 CTOPOHY He MeHee YeM Ha 10 MB no OTHOLLEHWIO K CTauMoHapHOMY MOTeHLMany UnyM HanMune nepemeHHoro

TOoKa NMnoTHOCTLIO Gornee 1 MA/cM2 (10 A/M2 ) Ha BCriomMoraTensHOM 3MeKTPoae.
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5.13.8 MeToauka onpeaeneHns onacHoro BNNSHMSA NepeMeHHOro Toka npuHnmaeTcsa B cootsetrcTBum ¢ FOCT 9.602 n PO
153-39.4-091 [10].

5.13.9 OnacHoe BnusHWE NOCTOSAHHOrO BryXaatoLero n NnepeMeHHoro ToKoB cneayeT oueHuBaTb Ansg Tpybonposodos u3
BYLUI Tonbko B TOM cnydae, korga coeavHeHus TpyG oGecneynBaloT HEMPEPLIBHYK 3MNEKTPUYECKYHO CBA3b MO MeTanny
(cBapHble nnu cpnaHuesble coegmHenus). Mpu pactpybHom coeguHernn Tpy6 ns BULL yepes nsonupytowwime ynnoTHUTENbHbIE
pe3nHOBbIE KOMbLAa MNW NPOKNagkW, yCTaHaBnNuBaeMble Ha paccTosHUM He Bornee 4yeM yepes 6 M, HENpPepbLIBHOCTb Lenu Mo
MeTanny HapylwaeTcsd W OnacHOCTb OeWCTBUSA OnyxgawLwwmx TOKOB 3HAUYUTENbHO YMEHbLUAeTCHd, YTO CO3[AaeT YCroBus,
ncknoyaroLme HeobxoanMocTb NMPUMEHEHUS crneuunanbHbiX Mep No 3alwuTe TpybonpoBoAoB OT BAMAHWUA BryxaatoLwmnx TOKOB.

5.14 3ALLUTHBIE NMOKPbLITUA ONA TPYB U3 BYLUI U TPEBOBAHUA K HAM

5.14.1 [Ona 3awmTbl OT KOppO3uwm noaseMHbiX Tpybonposogos u3 BYLUI B 3aBMCMMOCTM OT yCrioBwui 3KcnnyaTtaumm
(KOPPO3MOHHOW arpeCcCUBHOCTY IPYHTOB U HaNM4uMs 6ryxaaroLmx TOKOB) UCMOMb3YHOTCS:

3aLUUTHbIE MOKPbITUS (KaK M30MSILMOHHbIE, Tak U NPOTEKTOPHOrO TUNa);
3MEKTPOXMMUYECKas 3aLnTa;

crneupanbHas noctenb nog TpybonpoBoad W 3ackinka rpyHTOM, Kak MpaBuiio, NMEeCKOM B LENAX CHUPKEHUS KOPPO3MOHHOIA
arpeccmBHOCTY TPyHTA.

5.14.2 CornacHo [OCT P NCO 2531 B 3aBMCUMOCTU OT BHELUHMX YCNOBWUW 3KcnnyaTauun Tpybonposogos 13 BYLUM n ¢
y4yeTOM AEeWCTBYIOLIMX HauMOHAaNbHbIX CTaHO4ApPTOB MOTMYT MCMOMNb30BAaTbCA 3alUMTHbIE HAPYXXHblE MOKPbITUS U3 CreayHLIMX
mMaTepuanos:

MeTanMmM4yeCckUn UUHK C 3alUTHBIM Croem;

oboralleHHasa UMHKOM (LMHKOHaNOMHEHHas) Kpacka C 3alUMTHBIM CroeM;

YTOMLLEHHOE MOKPbITUE U3 METANNNYECKOro LUMHKa C 3aLlMUTHBLIM CNoeM;

nonuypeTaH;

NONU3TUMEH;

PUBPOLEEMEHTHLIN PacTBOP;

NWNKMEe NONMMMEPHbIE MNEHTHI;

OUTyMHasi Kpacka;

3MnoKcuaHas cMona.

5.14.3 HapyxHble NOKpbITUS pacnpoCTPaHSIOTCA Takke Ha (OUTUHIN 1 BCNOMOraTenbHyo apMmartypy.

5.14.4 [Ona 3awwutbl TpybonposogoB u3 BYLUI Hambonbllee pacnpocTpaHeHWe MofyYunu crneaywmne BHELLHWE
3aLUUTHbIE NOKPLITUS:

CTaHOapTHblE (METanNMMYecKnii UMHK + BUTYMHas Kpacka);

C OOMNOSHUTENBHON 3aWUTON (METANMMYECKNA UUHK + BUTYMHasA Kpacka + HageBaeMbl NpU NpPoKnagke nonuaTuieHoBbIV
pyKaB COrfnacHoO pUCyHKy 5.7 n Tabnuue 5.16).
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MoausTiaenossLIl PYEAR

PucyHok 5.7 - lonnaTuneHoBbIN pyKaB Ans Tpy6

Tabnuua 5.16 - Paamepbl NONU3TUNEHOBOrO pyKaBa

YCnoBHbIN Npoxod TpyObl, MM OnvHa pykaea [, , MM WupuHa pykasa ,.:‘* . MM
80 6600 300
100 6600 300
125 6600 400
150 6600 400
200 6600 600
250 6600 600
300 6600 800
350 6600 850
400 6600 950
500 6600 1150
600 6600 1300
700 6600 1600
800 6600 1800
900 6600 2200
1000 6600 2200

* ] - wWnprHa pykaBa B NNIOCKOM (CIOXXEHHOM BABOE) COCTOSIHUMN.

5.14.5 CtaHgapTHOE LUMHKOBOE MOKPbITUE SBMSIETCA akTUBHbLIM BCIEACTBME ranibBaHN4YE€CKOro B3aumMogencTens napbl LUHK
- YyryH. Npu aTOM MexaHW3M 3alnTbl UMeeT ABONHOW 3HEKT: MPU KOHTAKTE C rPYHTOM (POPMUPYETCH NMNOTHbIN, CAMOLLHON U
NUMNKUA 3alLMTHBIA CNOA M3 HepacTBOPUMbLIX COMEr UWHKa; B Criyd4ae NoKanbHOro MOBpeXAeHUs 3alliMTHOrO MOKPbITUA

MPOMCXOOMT aBTOMaTUYECKOEe BOCCTAHOBMEHME €ro LENOCTHOCTM (3@ CYET MOCTYMNEHWs MOHOB Zn 2+ 13 Gnnanexalmx
HEeMoBPEXAEHHbLIX Y4acTKOB K NOBPEXAEHHOMY C 06pa3oBaH1eM BNOCeACTBUM HEPACTBOPUMBIX COMEN LIMHKA).

5.14.6 nOKprTI/Ie M3 MeTarnJim4eckoro UnHka OOoJmKHO HaHOCUTbCA Ha CYXYH NOBEPXHOCTb pr6b|, Ha KOTOpOIZ HEe OO0JTKHO
ObITb cnenoB pXXaBYMHbI, NMOCTOPOHHUX BeLeCTB U 3arp;|3HeHV||7|, npenAaTCcTBYOWNX aare3nn nokpbiTuA, N3 pacdeta He MeHee

130 r/M 2 (Ha oTAenbHbIX y4acTkax gonyckaercs He meHee 110 r/m2).

5.14.7 Onsa 3awutbl TpyO, paboTalolimx B YCMOBUAX OYEHb BbLICOKOW KOPPO3MOHHOW arpeccuBHOCTU FPyHTa, MOryT
MCNonb30BaTbCA AOMNOMHUTENBbHbIE CPEACTBA 3alUMThI (MOKPbITUE NONMYPETAHOM, IKCTPYANPOBAHHBIM MOSINSTUNIEHOM).

5.14.8 B kauectBe AOMNOMHUTENBLHOIO cpencrtea 3alWunTtbl OT KOpp03VIOHHOI7I arpecCMBHOCTU TIpyHTa pPeKoMeHOyeTCAd
Mncnosib3oBaTb 3aWUTHYHO (I/IJ'IVI I'IpOTI/lBOKOpp03I/IOHHyPO) nocrernb, T.e. paBHOMEPHO npvlnerarou.u/lﬁ CO BCEX CTOPOH K Hapy)KHOI7I
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YyacTtu TpyGonpoBoaa Croi HearpeccUBHOMO rpyHTa (Necka UM MecTHOro rpyHTa, OCBOGOXAEHHOIO OT KaMHeWn).

5.15 YCTPOUCTBO JNIEKTPOXMMUYECKON 3ALMUTLI TPYEONPOBOAOB

5.15.1 Onektpoxummyeckas 3awmta (OX3) OT KOppO3UM NPONOXEHHbIX B 3emne TpybonposogoB u3 BYLIM ¢
coeguHeHusMK, obecneynBaLLUMN HEMPEPBLIBHYK 3MEKTPUYECKYD CBA3b MO MEeTanny, OOMKHa NpoM3BOAUTLCS B IpyHTax
BbICOKOI KOPPO3WOHHOI arpeccBHOCTU (2 15 OM'M) U (MNM) NpWU ONAcHOM AEWCTBUM MOCTOSHHOTO GRyxaatoLiero u
nepemMeHHOro TOKOB NMPOMBILLSIEHHOM YaCTOThI.

5.15.2 Tpn pelwweHun Bonpoca O uenecoobpasHOCTM 3awuTbl OT Koppo3um Tpy6 BYLUI npu onacHom pencTteum
6nyxgatroLwmux TOKOB criegyeT pasnuyarb ABa cry4vas:

TpyObl M30MMPOBaHbI 04Ha OT APYrou;

nmeeTca MeTannmMyeckas ceasb mexagy Tpybamum.

5.15.3 B cny4ae HagexHon wusonsumm cTblikoB Tpy6 3OX3 TpybonpoBoga B 30HE BNUSIHWUS Ony)XgaloWMX TOKOB He
Tpebyetcst; oTkaz o1 OX3 MOxeT ObiTb 0OOCHOBaH Manol BEPOSITHOCTbIO OMACHOro AEWCTBUSI KOPPO3MOHHBLIX Makponap OT
KOHTaKTa C NOCTOPOHHMM KaToAOM UMW KOPPO3uu nof, AencTemeM bnyxaatoLlero Toka (Hanpumep, B Tpybonposogax n3 BULLT,

CMOHTMPOBAHHbLIX N3 TPYG AnMHon 6 m ¢ PE3NHOBbIMU YNITOTHUTENbHbIMU MaHXeTaMn Mexay HI/IMI/I).

5.15.4 TlpumeHeHne 3X3 obsa3aTtenbHO B TeX Cryyasdx, KOrga WMEETCs MeTannuMyeckass CBsidb Mexay Tpybamu
(dbnaHueBble 1 cBapHble coeauHeHus) n Tpybonposog n3 BULLT HaxoauTcst B 30He 0NacHOro AeNCTBMSA BryXaaroLLmMX TOKOB.

5.15.5 [Ons Bblbopa Tuna 3X3 Tpybonposogos m3 BYLUI pekomeHnayeTcs pykoogacTtBoBaTbes TOCT 9.602 ¢ y4yeTom
ocobeHHocTel Tpy6 na BYLLT.

5.15.6 B kayecTBe NPOTUBOKOPPO3NOHHONM 3awwnThbl Tpybonposogos u3 BYLLIM moryT npumeHATbCs cnegytolime noKpbITUS
(Tabnuua 5.17).

Tabnuua 5.17 - MpoTUBOKOPPO3MOHHAA 3awuTa Tpyo ns BYLLI

YaenbHoe 3neKTpoconpoTUBEHWE TPyHTa, Twvn 3aLWMUTHOrO NOKPbLITUS
Omm
25-30 LinHkoBoe + BuTymHOE
15-25 LinHkoBoe + BUTYMHOE, NONUITUNEHOBLIN pyKaB
MeHee 15 [lononHuTenbHble NCCreaoBaHust

5.15.7 He3aBMCMMO OT BEMMNYMHBI ANIEKTPOCOMNPOTMBIIEHUS TPYHTA NPUMEHEHME NONNITUIIEHOBOIO pykaBa LOMOSHUTENbHO
K BHELLUHEMY LIMHKOBOMY U BUTYMHOMY MOKPBITUSIM PEKOMEHAYETCH B CNeayoLLuX YCNoBUSX:

MCKYCCTBEHHbIE TPYyHTbI, coAdepXaline 6yj'IbI)KHVIKI/I, KIMUHKEp WUnn npomblIlNieHHblIe OTXOoAbl (LlaCTO BCTpeyarwLuineca B
HaceneHHbIX N MPOMbILLJTIeHHbIX pa|7|0Hax);

TOpMSHbIE MOYBbI;
MOYBbI, 3arpsA3HEHHbIE NPOMbILLINIEHHLIMU, CEMNbCKOXO3ANCTBEHHLIMM OTX0AaMW UMK KaHanu3auuvern u T.4.;
MOYBbI, CoAepKaLLMe OTXoAbl FOPHOIO NPON3BOACTEA;

MOYBbI, MOABEPXEHHbIE BMUSHUIO ONyXOalWmMX TOKOB (KenesHble [J0poru, NpOMbILSIEHHOE 06opyaoBaHue,
ncrnonb3aytollee MNOCTOSIHHOE HanpsbkeHue, Onmu3ocTb KaTOAHO-3aLUMLLEHHBIX CTPYKTYP C MOBPEXAEHHLIM U30MNMUPYOLWUM
NOKPLITUEM).

5.16 MPOKITAOKA TPYBOINPOBOOOB
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Yrnakoeka, MapKuposeka, mpaHcropmuposearHue mpy6 U ux xpaHeHue

5.16.1 YnakoBka, TpaHCnopTMpoBaHue, OcOpMIeHMe OAOKYMEHTaLuMM W XpaHeHne Tpyb [AOMKHbI MPOU3BOAMTLCHA B
cooTtBeTcTBUM ¢ TpebosaHnsamm [OCT 10692.

5.16.2 Tpybbl n coegnHuTenbHble yacTn n3 BYLUI gonyckaetca nepeBo3nTb B MOOLIX TPaHCNOPTHBIX cpeacTBax B
3aKpensIeHHOM COCTOSIHWUM, MPENATCTBYIOWEM UX nepemeLteHnto. Mpn nepesoske TpyG aBTOTPAHCNOPTOM ASNIMHA CBUCAOLLNX
KOHLIOB He AomKHa npesblwatb 25% OnvHbl Tpy6bl.

5.16.3 TpyOnl DF 80-300 MM TpaHCnopTMpYHOTCS B Naketax. Yucno Tpyb B makeTax pernameHTUpyeTcst JOKyMeHTaunen

3aBofa-usrotosutensi. Tpyobl DY 350-1000 mm TpaHcnopTupytoTca 6e3 naketoB. Ha rmagkue KoHUpbl 1 B pacTpybbl TpyO Bcex

OnamMeTpoB yCTaHaBNMMBaKTCA niacTtMacCcoBble 3ariyLUKn.

5.16.4 lMpu norpyske u pasrpy3ke Tpyo HeoOxoAMMO Bcerga WCMonb3oBaTb MsrkMe TeKCTUrbHble cTponbl. Ecnu
MCMONb3YeTcsl NOAbEMHbIV KpaH C KPIOKOBLIMM IPpy303axBaTHbIMW NMPUCTOCOBNEHMAMU, TO UX KPIOKWU AOIKHbI OblThb LLUMPOKUMU, C
MOKPbITUEM aMOPTU3UPYIOLLIE PE3MHOBOWN NPOKNaaKoi. 3auenreHne OMmKHO NPOU3BOAUTLCS 3a rMaakuii KOHeL, U pacTpyo.

5.16.5 Onsa Tpy6 Gomnbworo avameTpa B Lenax 3awWwuTbl LEMEHTHO-NECYaHOro MOKPbITUSI OT MOBPEXOEHUS NMOA KPHOKM
rpy3osaxBaTHbIX NPUCNOCODNeHW NOABEMHOIO KpaHa criedyeT nogknagpieatb Oalimak, umewmii popMmy BHYTPEHHEN YacTu
TPyObI.

5.16.6 MNpu norpyske W pasrpyske NakeTMPOBaHHbLIX TPYO Herb3s LEennsTb MakeT KptokaMu 3a CTarnbHble YNakoBOYHble
NEeHTbI, rMagKkMe KOHUbl Uin pacTpybbl oTaenbHbiX Tpy6. HeoGxoaMmo Mcrnonb3oBaTb CXeMbl CTPOMOBKWM, oGecrneyvBatolye
3axBar BCero nakerta.

5.16.7 XpaHeHue Tpyb Ha ckrnagax U CTpoUTErNbHbIX MoLaaKkax NPoM3BOAUTCS B TPAHCMOPTHLIX NakeTax uin 6e3 nakeTos
B crneumansHo o6opyaoBaHHbIX WTabensix.

5.16.8 lNMakeTbl TPy MOryT GbITb CrOXeHbI B LUTabenb, Ha 6pycbsix pasmepom 80x80x2600 MM, No Tpu unm YeTbipe nakera
B KaxaoM psigy. Kaxabli nocreayowmin sipyc nakeToB OTAenNsieTcs oT npeablayliero 6pycbsiMuy, TOMWMHA KOTOPbIX HEMHOIO
Oonblue, YeM 4YMCMEHHOE 3HAYeHMEe pas3HuUbl AMaMeTpoB pactpyba um uunuHgpa Tpybel (g > £ — [JF ). Obwasa BeicoTa
wrabens He gomkHa npesblwatb 2,5 M. lMepuoanyeckn HeobxooUMMO MNPOBEPSITb COCTOSIHME MAKETOB, a Takke 0oOLLyHo
cTabunbHocTh WTabens. MNepen MOHTaXXOM CTasibHble YNaKOBOYHbIE NEHThl HA MakeTax AOSMKHbI ObiTb Cpe3aHbl NIMCTOBbIMU
HOXXHMLUAMW Ans MeTarnna unm 60KoBbIM pPe3akoMm.

5.16.9 LWTabenvpoBaHne HenakeTMpoBaHHbIX TPYO AOMKHO NPOM3BOANTLCA HA POBHLIX MPOYHBLIX OCHOBaHMAX. Psabl Tpy6
B WTabene OOMKHbI OblTb YNOXEHbl Ha OepeBAHHble Mpoknagku wupuHon nopsaka 100 mm Ha pacctosiHum 1000 mm ot
pactpyba u rmagkoro koHua Tpybbl. [pu aTtom Heobxogumo npeagycmaTpumBaTb OOKOBblIE OMOpbl, NpegoTBpallaroLlme
CcaMomnpoun3BoribHOE packaTbiBaHue Tpy6. He gonyckaetcs coypapsite TpybObl Apyr o gpyra, cOpacbiBaTb C TPaHCMOPTHbIX
CpeacTB, MnepeTackMBaTb BOSIOKOM WK nepekatbiBaTb. Bo un3bexxaHue noBpexaeHUs MOKpbITUS U 3arpsis3HeHns Tpyo
AepeBsIHHbIE MPOKNAAKN AOMKHbLI MPUCYTCTBOBATb HA NPOTSPKEHMN BCEMO CPOKa XpaHeHUsl. PekoMeHayeTcsi cneaytoLlee Ymcno
psgoB Tpy6 B wtabene:

DN1 80 100 | 125 150 200 | 250 | 300 350 | 400 | 500 600 700 | 800 [ 900 | 1000

Yuncrno 30 27 24 22 18 16 14 12 11 8 7 5 4 4 3
psiooB

1 DN - ycnosHbit anameTp no FOCT P NCO 2531.

5.16.10 TOpLI,bI pr6 BCexX AOnamMeTpoB C BHYTPEHHUMM ULEeMEeHTHO-NneC4YaHbiM TMOKpbITUEM, nNpeAHa3Ha4YeHHbIX K
MCNonb30BaHNIO B TMUTbEBbLIX BOAoOMpoBOAaX, AOJMXHbl ObITb 3aKpbITbl NJlacTtMacCoBbiMM  3arnyLwKkamMmn BO n3bexaHue
3arpA3HeHna BHYTPEHHEero nokpbITUA. 3arﬂyLLIKI/I He OOJIKHbl CHMMATbCA C pr6 A0 MOMeEHTa C60pKI/I CoeNHEHUN npu yknagke
pr6onpoeo,u,a. CoeguHuTenbHble 4acTU OOSMKHbI XpaHNUTbCA pacCcopTupoBaHHbIMKU MO BUAOY W OAnaMeTpaM. CTOFIOpr noa
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coeguHeHune "RJ" XxpaHAaTCA B OTKPbITOM Tape, pacCopTMPOBaHHbIE MO AUaMeTpaM.

5.16.11 Pe3nHoBble yNNoTHUTENbHbIE KOMbLA AOMKHbI XPaHUTLCS B 3aKPbIThbIX MOMELLEHUSIX, B YCNOBUAX, UCKITHOYaOLWMNX
nx gecbopmaumio n nospexaeHus, npu Temnepatype ot 0 go 35°C, Ha paccTosiHUM He MeHee 1 M OT oTonNUTENbHbLIX NPUBOpPOB,
a Takke He noaBepraTbCcs BO3OENCTBUIO NPSAMbIX CONTHEYHbIX NyYeln 1 BELLECTB, paspyLlatoLLmX Pe3unHY.

5.16.12 B neTtHee Bpems Tpy6bl n3 BULUI ¢ HAHECEHHbIM LEMEHTHO-NECYaHbIM NOKPbLITUEM LAOMKHbI XPaHUTLCA B MecTax,
UCKMoYaloLLMX nonagaHne npsiMbIX COMHEYHbIX Nyden, Ui ObiTb 3aLLMLLEHbI crieumanbHbIM YKPbITUEM.

3emnsHbie pabomei

5.16.13 3emnsiHble paboTbl MO NMAHWPOBKE TpaccChl, pa3paboTKe, 3acbiNKe WU MpUEMKE TpaHLWEeW Npu CTPOUTENbLCTBE
Tpy©onpoBOAOB CrieayeT NpoM3BOAUTL B COOTBETCTBMM € TpeboBaHmamu CHul 3.05.04.

5.16.14 Tlepen paspaboTkow TpaHwen crnegyeT npousBecTu pa3bumeky ee ocu. [pusiMK1 Ons MOHTaxa M 3afenku
CTbIKOBbIX coeguHeHun Tpy6 anametpom o 300 Mm crieqyeT oTpbiBaTh Nepen ykrnaakon kaxaon Tpybel Ha mecto. PaccTtosiHue
Mexay npusMKaMu yCTaHaBMMBAETCH B 3aBMCMMOCTU OT AMUHbI yknaabiBaeMbix Tpy6. Mpusamku gna 1py6 guametpom Gonee
300 mm ponyckaeTcs OTpbiBaTh 3a 1-2 AHA 0O yKNagku TpyO B TpaHLUE C y4eToM (DakTU4eCKOW ANWHbI TPYD U paccTosHMS
MeXay CTblKaMMu.

5.16.15 MeTogbl pa3paboTkM TpaHwewn obycrnoenuBalTCa  AMaMeTpoM  TpybonpoBoda, FeOTEXHUYECKMMM
XapakTepUCTUKaMN TPYHTOB, penbedoM MEeCTHOCTM, TEXHUKO-IKOHOMWYECKUMM MoKasaTensaMum TEeXHUYeckux cpeacTs,
aHanorM4yHo Kak ans TpagmumMoHHbIX TpybGonpoBoaoB, Hanpumep CTanbHbIX.

5.16.16 pyHT, BbIHYTbIA U3 TpaHLWewn, cnegyeT yknagablBaTb B OTBan C OAHOMW (f1IeBOW MO HanpaBfeHuo paboT) CTOPOHBLI
TpaHLUen Ha paccTosiHUM He Brivoke 0,5 M OT kpasi, OCTaBnsisi APYryto CTOPOHY CBOGOAHO ANs NepefByKeHNst N NPOM3BOACTBA
npo4nx pabor.

MoHxmax mpy60orpo8odos u ¢haCcoHHbIX Yacmel 8 2pyHme

5.16.17 Tpy6onposoabl u3 BYLUI npoknagbiBaloT NPeMMyLLECTBEHHO B TPyHTE MNyTEM peanu3auun TpaHLWEeNnHOW u
OecTpaHLUENHON TEXHOMOrM, a Takke B Konnektopax (kaHanax). Ons npoknagku TpybonpoBOAOB B rpyHTe cnegyet
NPUMEHATb COEANHUTENBbHbBIE YacTU, KOHCTPYKLUN KOTOPbIX NpYBeAEHbI B NpunoxeHuu b.

5.16.18 Tpu npoknagke Tpyb6onposogoB u3 BYLUI B rpyHTe gomkeH cobnogaTbCs TEXHOMOTMYECKUIN pernamMeHT,
BKITHOYAKOLLMIA MOATOTOBUTENbHbIE, BCMOMOraTernbHble W OCHOBHble pPaboTbl, COCTaB M 0YEPEOHOCTb KOTOPbIX [OOMKHbI
YBA3bIBATLCA C KOHKPETHBIMU YCIOBUSMU.

5.16.19 YnnoTtHeHue npu cTbikoBke Tpyo nog coeguHeHusa "TYTON", "RJ" ocyliecTBRsieTCs C NMOMOLLb PE3NHOBOIO
KomnbLia Ha ocHoBe aTuneHnponuneHgneHosoro kaydyka CKOIT (EPDM) 3a cyeT pagvanbHOro cxaTus ero B KorbLEeBOM nase
pactpy6a.

5.16.20 [na onpegeneHns rpaHuL, MOHTaxa rnagkoro koHua TpyObl B pactpy® Ha Tpybbl noa coeguHeHune "TYTON"
HaHoCUTCA cneumanbHasa MmeTka (pucyHok 5.8). Ha Tpybbl nog coegmHenne "RJ" cneuynansHas MeTka He HAHOCUTCA.

Mmankui koHew TpyGe MeTxa

o
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PucyHok 5.8 - HaHeceHune meTok. MeTka ¥ paBHa rny6uHe pactpy6a, a x = » — 10J MM, ans Bcex gnameTpos Tpy6
5.16.21 Hapy>xHyto MOBEPXHOCTb rMagkoro koHua Tpybbl (0COBeHHO dhacKy) 4O cneumanbHON METKU MOKPLIBAOT CMaskow,
nocTaBnsieMon NPeanpUsiTUEM - U3rotToBUTENEM TPYO.

5.16.22 BHyTpeHHAs NOBEPXHOCTb pacTpyba TpyObl (0cOBEHHO Na3 ANng YNrOTHUTENbHOIO PE3MHOBONO KOMbLia) OYULLIAETCS
OT MOCTOPOHHMX MNPEOMETOB M 3arpsA3HeHWid C MOMOLLBI LLETKM M ckpebka. B konbueBonm na3 pactpyba BknagbiBatoT
YMNOTHUTENbHOE PE3NHOBOE KOJbLIO C NPOBEPKOW NPaBUIIBHOCTY Pa3MeLLEHUS ero rpebHs.

5.16.23 BHYTpeHHSIST MOBEPXHOCTb YMNIOTHUTENBHOIO PE3VHOBOrO KOmblLia MOKpbIBaeTcsl cMmaskol. Cneayer um3beratb
CTEKaHWs CMa3Ku Nog Hapy>XHYH NOBEPXHOCTb YNNOTHUTENBHOIO PE3NHOBOIO KOMbLia.

5.16.24 MoHTupyemasa Tpyba nogaetcsa K paHee YNoXeHHoW Tpybe, LUEHTpUpYeTCAa MO KOHYCHOW MOBEPXHOCTU
YNIOTHUTENBHOIO PE3VMHOBOTO KOMbLA Y C MOMOLLbI0O MOHTaXXHOIO NPUCNocobneHns unu nomuka (Npyu manomM guameTpe Tpyo)
BBOAMUTCA B pacTpyb A0 cneunanbHom MeTKN.

5.16.25 Tpn CHATUN YCUINSE MOHTaXXHOIO NPUCNOCOGNEHUSI TMaaKWA KOHEeL, CMOHTUPOBAHHOW TpyObl LOMMKEH BOWTU B
pacTpyb Ha paccTosHMe He MeHee BernuuuHbl X 1 He Bonee BenuuuHbl ¥, ykasaHHbIX Ha pucyHke 5.8. PaccTosiHue ot topua
pactpyba 0o Topua Pe3vHOBOro Komfblia [OMKHO ObiTb OAMHAKOBLIM MO BCEMY MepuMmeTpy. [paBMnbHOCTbL YCTAHOBKU
YNNOTHATENBHOIO PE3NHOBOrO KofbLia B pacTpy® npoBepsieTcs cneuuarnbHbiM - LynoM. HepaBHOMepHoe paccTosiHve
CBUOETENLCTBYET O BbITANKUBaHWM Kombla M3 na3a pacTtpyba, M MOHTax crnegyeT MOBTOPWUTb, TaK Kak 3TOT CTbIK Mpu
rMapoucnbiTaHUM OAcT TeYb.

5.16.26 Mpun moHTaxe Tpyb nop coeanHeHne "RJ" nocne nx CTbIKOBKU HEOOXOAMMO:

BCTaBWTb NpaBblii CTOMOP B BbIEMKY pacTpyba 1 NpoaBrHYTbL €ro BNpaeo A0 Yropa;

BCTaBMWTb NEBLIN CTONOP (CO CTOMOPHOW NMPOBOJSIOKON) B BbIEMKY pacTpyba u NpoABMHYTb €ro BMeBo A0 yrnopa;
BOTHYTb CTOMOPHYO NPOBOJSIOKY BHYTPb BbIEMKM pacTpyba.

YnoxeHHbIn TpybonpoBoa ¢ coegmHeHnem "RJ" MMeeT BO3MOXHOCTb OCEBOrO YAJSIMHEHUS B KaXOOM CTblKe 3a CYeT
TEXHOIMOIM4YEeCcKoro 3asopa Mexay HannasneHHbIM BankoM U NpUIMBOM B pacTpybHOI YacTu TpyObl.

Mpn TpeboBaHMM abCOMTHO UCKIIOYUTL YASIMHEHNE HEODX0OUMO pacTarmBaTb TPyOONpPoOBOA Npu NpPoKNagke no yvyactkam
C MOMOLLbIO KaHaTHOWN TATN.

5.16.27 Tlpn ucnonb3oBaHMM Ha MOHTaxe TpybonpoBoga TpyO HemepHoW OnvHbI (MeHee 6 M) UX Magkue KOHUbI
HeobxoaoMMO npenBapuTenbHO oTpesaTb A0 Tpebyemoro pasmepa. [ns rapaHTUPOBaHHOW CTbLIKOBKM TpyO nocrne oTpesku
peKoMeHAyeTCa ykopauuBaTb Ha ANMHY 0 2/3 TOnbKO KanubpoBaHHble TPyObl CO cneLmanbHOM MapkKMpoBKOM (pUcyHok 5.9),
KOTOpas yKasbIBaeT Ha MakcUMarbHO BO3MOXHYIO AMNVHY OTPe3aHus.

i %

PucyHok 5.9 - MapkupoBKa ans KanmbépoBaHHbIX TPy6
MpumeyaHune - [1Ina peskn MOXHO NCMNONb30BaTh AMCKOBYIO hpesy, a Takke pornnkoBble pe3aku. [ocne otpesa HeobxogMmo
C MOMOLLBI HaNWbHMKA UK WNUAOBANbHOM MallUHbl 3a4UCTUTb MMagKui KoHew, TpyObl U CHATb dhacky, 4Tobbl nsbexarb
NOBPEXAEHUSA YNITOTHUTENBHOIO KombLa Npu MoHTaxe Tpy6. [na coegmHenns "RJ" Ha rmagkom KoHLe Heobxoaumo npuBapuTb
KonbLeBou ynop. lNprneBapka OCyLLECTBNAETCH C MPUMEHEHNEM HUKENb-YYTYHHbIX 3NEKTPOAOB.

5.16.28 YnoxeHHble TpyObl, MpuM HEOOXOQMMOCTU, MOXHO pPas3beauMHUTb. TpyObl BbITArMBAKOT C MOMOLLbIO PEEYHOro
AoMKpaTta M cocTaBHOM obowvmbl. [na pasbeguHeHus Tpyb nog coeamHeHme "RJ" Heobxoaumo npenBapuTenbHO yAanuTb
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CcTonops.bl. B Clny4ae NoBTOPHOro coegnHeHunA pr6 cnenyet ncnonb3oBaTb HOBOE YNJTOTHUTENMIbHOE PE3NHOBOE KOJ1bLO.

5.16.29 MoHTax Tpybonposoga crnegyeT NnpouM3BoanTb METOAOM MOCNeaoBaTeNbHOMO HapalluMBaHUS U3 OOUHOYHbLIX TPYO
HEenocpeacTBEHHO B NPOEKTHOM MonoxeHun Tpybonposoaa (Ha gHe TpaHLen).

5.16.30 MoHTax Tpy6 Mmanoro gnametpa (80-100) mMm ocyLlecTBAsSieTCA C MNOMOLLbI NloMa M AepeBaHHOro Bpyca,
anametpamm 125-150 MM C NOMOLLBIO NETNN U BUnbYaToON WTaHrM, ans Tpy6 gnametrpamy o 300 Mm - ¢ NOMOLLBIO ABYX
3aMKOBbIX LUTAHr KU TpocoBon nebeakn. MoHTax Tpyo gnametrpamm ot 400 go 1000 MM nNpov3BoAUTCS MpPKM MOMOLLM MHOObIX
npucnocobnexui ¢ TarossiMu yeunusamm 90-100 kH v Bbiwwe.

5.16.31 MoHTax odnaHUOBaHHbLIX COEOMHUTENbHBIX 4YacTe W apmaTtypbl Ha BOAOMNPOBOAAX W3 YyryHHbIX Tpyb
BbINOMHSAETCA B Kamepax nepeknioyeHus (kormoguax) B COOTBETCTBMM CO CNOXMBLUENCS npakTukon. PacnonoxeHue
dnaHUeBbIX COEAMHEHNI HEMOCPEOCTBEHHO B FPYHTE AOIMKHO CONPOBOXAATLCA MX 06s13aTENbHOM 3aLUTON OT KOPPO3UN.

5.16.32 3acbinka TpybonpoBoOOB OOMKHA OCYLLECTBNATLCA B ABa NpyMemMa - YacTU4Hasi 3acbinka 0O NpeaBapuTensHoro
UCMbITaHMS M OKOH4YaTenbHas 3acbifka nocne npeaBapuTenbHOrO rMAPaBMYECcKOro UCMblTaHUsa. YacTnyHasa 3achbinka
TpybonpoBoga MNpou3BOAWUTCA [ANs NpefoTBpalleHusl nepemelleHnss TpyOd nopg BO3OeNCTBMEM [ABMEHWst BO Bpems
npeaBapuTenbHOro rmapaBnMyeckoro UCMbITaHus.

5.16.33 YactuuHaa 3acbinka TpybONPOBOAOB MNPOBOAUTCS BbIHYTHIM WM MPUBO3HBIM TPYHTOM, KOTOPLIA [JOMKEH
cooTBeTcTBOBaThL TpeboBaHnsam pasgena 4 CI45.13330.2012.

3achbinka NpoBoANTCSA B CriefyoLleM nopsiake: npeaBapuTenbHO NpoBoasATCs noabueka nasyx M YactuvHas 3acbinka Tpyo
FPYHTOM C COAEPXaHUEM BKIOMEHWUA KaMHEN W BarlyHOB pa3mepom He 6Gonee 0,25 gmnamertpa Tpy6 Ha BbicoTy 0,2 M Hag
BepxoM TpyObl. Bo Bpems 3acbinkv NpoBOAWUTCH paBHOMEPHOE MOCIIONHOE YMNMOTHEHWE FpyHTa ¢ obenx CTOpOH Tpybbl A0
NPOEKTHON NNOTHOCTU. MNPUAMKU 1 CTbIKM TPYO AOMKHbBI ObITb OTKPLITHI.

5.16.34 OkoHuaTenbHaa 3acbiNka TpybonpoBoaa MPOBOAUTCS paHee BblHYTHIM W3  TpaHwen TrpyHTOM rocre
npenBapuUTenbHOTO  UCMbITaHWs  TpyGonposoaos. [lpedBapuTenbHO MPUCHINATCS MPUAMKA U CTbIKM € TLiaTemNbHbIM
YNIOTHEHMEM TPYHTa.

5.16.33, 5.16.34 (MN3ameHeHHasn pegakums, Mam. N 2).

5.16.35 lNpu npoknagke TpybonpoBOAOB B IPYHTE MPU MWHYCOBBLIX TeMnepaTypax HenocpencTBEHHO Neped MOHTaXKOM
Tpy0O yNNoTHUTENbHbIE KOMbLA A0MKHbI ObITb BblAepXaHbl Npu Temnepatype nntoc 20+5°C B TeueHue 24 u.

TpeboesaHusi bezonacHocmu

5.16.36 lNMpu nponssoacTBe paboT Heobxoanmo cobntogaTb TpedoeaHnst CHul 12-04, Bkntoyast UISMEHEHUS, Kacatowmecst
NMorpy304HO-pasrpy304HbIX, 3eMISHbIX paboT, rMapaBnNMyYecKMX U MHEBMATUYECKMX UCMbITAHWI (B YacTU YCTAaHOBIEHNSI ONACHbIX
30H).

5.16.37 CknagmpoBaHue 4yryHHbIX TpyO, coeamHuTenbHbiX Yacten uad BYLUL, >kene3oBGeTOHHbIX NAUT, CTPOUTENbHbIX
n3genun 1 MaTepuanoB Afsi yCTPOWCTBA KOMOALUEB M YNOPOB OOMMKHO OCYLLECTBNAATLCA COMMAacHO COOTBETCTBYOLMM MyHKTaM
HacTosiwero CI1, a Takke ¢ y4eToM TpeboBaHU pa3fenoB COOTBETCTBYHOLLMX TEXHUYECKMX YCITOBUIA U OPYrMX HOPM Ha HUX.

5.16.38 MaHunynsumMm npu norpyske un pasrpyske TpyD, COEAMHMTENbHbIX YacTen, Xene3oOEeTOHHbIX MANT U OpYrux
CTPOMWTENbHBIX W34ENWA [OMKHbl NPOU3BOAUTLCS C  WCMOMb30BAHWEM WHBEHTAPHbIX py303axBaTHbLIX MPUCNOCo6neHnin
(cTponoB, MArkUx NonoTeHew, TpaBepc, 3axXBaToB U T.M.) C Y4ETOM NPUMEHSIEMbIX NOLBEMHO-TPAHCMNOPTHBLIX MEXaHU3MoB. Mpu
nepemMeLLeHnn rpyHTa, Tpy0, xene3obeToHHbIX MAUT 1 T.N. paboTHWUKM AOMKHbI HaxoauTbes B 6e3onacHoi 3oHe NpoBeaeHus
pabor.

5.16.39 PaboTa Ha ntobbiX CTPOMTENBHbLIX MalUMHAX AOIMKHA NPOU3BOAUTLCS NULAMKW, UMEIOLMMUN Ha 3TO creuuanbHoe
paspeLleHne, U TONbKo B COOTBETCTBUMM C MPOEKTOM MPOM3BOACTBa paboT. Vcnonb3oBaTb B paboTe paspeluaetcss TONbKO
UCMpaBHble MAaLLWHbI, WHCTPYMEHTbI, MPUCMNOCOONEHMS U CpPeAcTBa Mariol MexaHusauuu, 4YTO [OIMKHO MNpOBEpATbCA B
YCTaHOBMNEHHOM MOpsAKe C yKka3aHMeM CPOKOB, OTOBOPEHHbIX B TexnacrnopTax.
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5.16.40 Bce pabouve nepeg TeM Kak MNPUCTYNUTb K paboTe, OOMKHbI MPOWTU MOMHbIA MHCTPYKTAX MO TEXHMUKE
6e30nacHOCTU (BBOAHbIW, NEPBUYHbINA, MOBTOPHBIN, BHEMMAHOBbLIA U TEKYLLNIA).

5.16.41 Tpn npoBegeHUn rnMapaBnUYECcKMX WCMbITaHUA TpyOONpoBOOOB AaBrneHuWe cregyeT MnogHuMaTb MNOCTENEHHO.
3anpelyaeTtcs HaxoaUTbLCS Nepea 3arnyLKamm, B 30He BPEMEHHbIX Y MOCTOSAHHbLIX YNOPOB.

5.16.42 lNpwn npoBegeHnn UcnbiTaHUn TpyOONPOBOAOB YHACTHUKM BCEX BUOOB paboT JOMKHBI HAXoAUTbLCA Ha 6e3onacHom
paccTosiHUM OT BO3MOXHOIO MecTa pa3pylueHust Tpyo, pactpyboB 1 T.n., 06HapyXeHHble AedeKTbl MOXHO YCTPaHsSiTb TONbKO
nocne CHATUSA AaBneHus.

5.17 OXPAHA OKPY>XAIOLLEW CPE[QbI

5.17.1 Tpybbl n cacoHHble 4actn m3 BYLUI B3pbiBOGE30ONACHbI, HETOKCUYHbLI, anekTpobe3onacHbl M pagvaunoHHO
6e3onacHbl. CrneumanbHbix Mep 6e30NacHOCTU B TEYEHME BCEro cpoka Cry0bl Tpyb 1 hacoHHbIX YacTen He TpebyeTtcs. Mepbl
Nno OXpaHe OKPY>KaoLLEen cpeabl OMKHbI COOTBETCTBOBATL TpeboBaHuam CHulM 3.05.03 n HacToswero Cr1.

5.17.2 be3 cornacoBaHuMsi C COOTBETCTBYHOLLEN OpraHM3aunen He [OMNyCKaeTCcss MPOM3BOAMTbL MPOKMaAKy Haa3eMHbIX
TpyOOnNpOBOAOB HA PACCTOSHNSIX MEHEE 2 M OT CTBOJIOB A€PEBLEB M 1 M OT KyCTapHMKOB. 3anpeLlaeTcsa nepemMeLleHne rpy3os
KpaHamn Ha pacctosiHum onvke 0,5 M OT KpOH MM CTBOMOB AepeBbeB. He gonyckaercs cknaguvpoBaHue Tpyb u apyrmnx
W3Jenuii Ha paccTosiHUM MeHee 2 M OT CTBOIOB AepeBbeB 6€3 BpeMEHHbIX OrpaXKaatoLnx UMM 3allmUTHBIX YCTPONCTB BOKPYT
HUX.

5.17.3 TlpombiBKy TpyOONpOBOAOB CnedyeT BbIMOMHATH C MOBTOPHBIM MCMOMb30BaHMeM Boabl. CnveB Boabl U3
TpybONpoOBOOOB MocCrne MNpoBeAEeHUst UCNbITaHWIA, NPOMbIBKU (Oe3nHdeKuun) npom3soaute cnocobamu, GesonacHbiMu Ans
OKpY>KatoLLen cpefbl, NoCre OYUCTKN (OTCTaMBaHUS) B MecTa, NpeayCMOTPEHHbIE NPOEKTOM.

5.17.4 TeppuTopusi NO 3aBepLUEHUN CTpouTenbcTBa TPYyBOMPOBOAHOW CETU AOMKHa ObiTb O4YMLLIEHa M BOCCTAHOBIEHA
cornacHo npoekTy. BpemeHHo 3aHMMaeMble 3eMnU NoanexaT pekynsTUBaLun.

5.17.5 OTxogpbl Tpy6 13 BULUI cnegyet ncnonb3oBaTth Ans ganbHenwen nepepaboTkn. OTxXoabl xene3obeToHHbIX n3aenumn
cnegyet BbIBO3UTb Ha 3aBoAbl Ans nepepaboTkM unM Ha 3axOpOHEeHWe B MecTa, COorflacoBaHHble C OpraHamu
loccaHanuagHagsopa. HenpurogHble ans BTOPMYHOM nepepaboTkM OTxo4bl nognexar yTunm3auum B COOTBETCTBUM C
CaHMTapHbLIMW MpaBunamMn U HopMamu, NpegycmMaTpyMBaoLMMN NOPSOO0K HAKOMMEHWs, TPAHCNOPTUPOBaHUSA, 06e3BpeXnBaHNs
N 3aXOPOHEHUs MPOMbILWNEHHbIX OTX04oB. OpraHusaumu, B pesynbrate OesaATeNbHOCTM KOTOpbIX 06pasyloTcsi M KOTOPbIM
nepegarTca oTxogbl 1-4-ro KnaccoB OMNACHOCTWU, AOMKHbI MMETb NULEH3MM Ha OEeATEenbHOCTb Mo cOopy, MCMONb30BaHMIO,
obe3BpexmBaH1IO, TPAHCNOPTUPOBAHUIO, PA3MELLEHNIO OMAaCHbLIX OTXOA0B.

5.18 UCINbITAHUA TPYBOMNPOBOOOB

5.18.1 WcnblTaHua TpybonpoBoAoB BOOOCHAGXKEHWS M HaMOpPHOW KaHanusauum, CMOHTMPOBAHHbLIX M3 BbICOKOMPOYHOro
YyryHa C LWapoBUAHbIM rpacomuToM, AOMKHbBI MPOBOAMTLCA B COOTBETCTBMM C NPOEKTOM M C y4eToM TpeboBaHmii CI1 31.13330 n
CHwul 3.05.04 ¢ ucnonb3oBaHMEM TUMOBLIX TEXHOMOMMYECKUX MPOLIECCOB UM MUCMbITATENbHOrO 060pPYyAOBaHWS, aHaNOrM4YHOro
TOMY, Kakoe MpUMEHSIETCS Mpu rmgpaBnuyeckoMm (MHEBMATMYECKOM) MCMNbITAHMM HamnopHbIX TpybonpoBoOoOB M3 Opyrux
MaTepuarnoB (MpunoxeHue 2).

Honyctumoe rugpasnuyeckoe paboyee 1 ucnblTatenbHOE AABNEHME NpMHUMaeTca no Tabnuuam 5.14, 5.15.

5.18.2 Tepen npoBedeHvMeM wucnbiTaHUM TpybonpoBoga HeOOXOOMMO B MeCTax MOBOPOTOB, TYMMKax YCTAHOBUTb
Xene3obeToHHbIe yNophkl, NpegoTepaLlarLme nepeMelleHns Tpyo oT BO3OENCTBUS OaBMEHNs BOAbI.

5.18.3 Mnowagb ynopoB onpenensieTcsi B 3aBUCUMOCTM OT OCEBbIX YCUITUIA, AEACTBYOLWMX BOOMb Ock Tpybonposoaa, u
NPOYHOCTU FPYHTOB.

[nsa ynopa, ycTaHOBMEHHOro Ha noBopoTe TpyGonposoaa, 3TW YCUNUA paBHsbl

I, = 0,570, Psin % , (5.52)
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roe £ - naBneHue Boabl, Mla;
DCP - CPEOUHHbIN gnamMeTp Tpybbl, M;

& - yron nosopoTa TpyGonposoaa.

5.18.4 PacyeT ynopoB pekoMeHAYETCA BLINOSIHATL B COOTBETCTBUM C pekoMeHgaumamm [16]*.

* CMm. pasgen bubnuorpadus. - NpumevaHue narotoButensi 6asbl AaHHbIX.

5.18.5 [Ina npakTn4ecKoro Ncnonb30BaHUsS BO3MOXEH pacyeT no HoMorpaMmmam, npmBegeHHbIM Ha pucyHke 5.10.

2.5
£, Mla
IJI. LY
| 1.6
900
200 s
s
TiM) - : o, Fpan
1 90
600 | 4 0|
r’f e {:I} Fom
W e ws | 3 05T
L —— o
40 - )'::} ] - i - 1,
L I 0.3
507 f'“/ B w 0,27
;' 20 0.1 = 3
* 300 Z 044
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| 0.6
150 |- -
110 1.0
1,5
2(M)
¢
e N W — Do
125 0y — oTeeT {1-f war)
0O — oveer (2-f war)
"7 — oteer (3- war)
-1 10
B

PucyHok 5.10 - Homorpamma ans Bbi6opa onopHoOM nnowanm ynopoB [~ Ha HanopHOM Tpyb6onpoBoae YCNOBHbIM
anameTpom DY 13 TPy6 M3 BLICOKOMPOYHOrO YyryHa ¢ llapoBUAHbLIM rpadyMToM € pacTpyOHbIMM COeANHEHUAMMU,
HaxopsiweMcsi nof BHYTPEeHHUM AaBreHuem =, nNpu yrne noBopora Tpacchl & € ONOPOM Ha FPYHT NPOYHOCTLIO (7 (
N v ' - npoMexyTouHble WKanbl)

5.18.6 KOHCTpyKUMIO YNIOPOB peKOMEHAYETCA BbibupaTb No marepuanam [17].

* CMm. pasgen bubnuorpadus. - NpumevaHue narotoButensi 6asbl 4aHHbIX.

5.18.7 lNpu npoussoacTBe paboT No yCTPOMNCTBY YNOPOB crieayeT cobnogaTte TpeboBaHmst, nanoxeHHole B CHulM 3.05.04 n
noco6uwu [18].

5.18.8 npOBeﬂeHl/le rmapaBrimMyecKkmnx ncnbiTaHUn pr6OI'IpOBOﬂ,OB Oonyckaetca nocne OOCTUXEeHUA 6eToHOM ynopos
NMPOYHOCTN HE MEHee I'IpoeKTHOIZ. 3acblinka YynopoB 1 NPUMbIKAKLWKNX K HUM YyH4aCTKOB pr6 AOJPKHa Npon3BoauUTbCA CIioAaMA 15-
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20cmc yBhnaxXHeHnemM u TwateribHbIM YNJ10THEHNEM. CteneHb YNIOTHEHUA TPyHTa OO KHa OblTb NOBbLILLEHHO.

6 MPOEKTUPOBAHWE N CTPOUTENBCTBO TPYBEOMNPOBOAOB U3 BYLUI ANA HAO3EMHOW NPOKNALKU
HAMNOPHbBbIX TPYBOMNMPOBOAOB OAUMAMETPAMM 80-500 MM

6.1 OBLUME NONOXEHUA

6.1.1 Pac4deT Hag3eMHbIx TpybonpoeogoB 13 BULLI nponsBoanTcs Ha BO3gencTBNE BHYTPEHHErO AaBMNEHWs, MONepeyHbli
n3rnb ot coBCTBEHHOrO Beca, Beca TPaHCMOPTMPYEMOro NpoAyKTa, CHera, BO3MOXHOro obrnefeHeHus1, faBrneHns BeTpa.

6.1.2 lNpn pacdeTe pacTpybHbIX TpyO Ha MoOnepevHbli M3rMO M OCEBOE pacTSXEeHWe 3a pacyeTHoe COMpPOTMBIEHME
npuHUMaeTcsa BenuunHa X, =300 MMa, pasHas npeaeny ynpyroctu Ha pactsbkeHue. MNpenenbHbIM COCTOsHUEM cunTaeTes
OOCTWDKEHNE B MeTanmne Tpyb HanpsbkeHWA, paBHbIX Npeaeny ynpyrocTu.

6.1.3 Harpyskn, nognexaiime y4yety npu pacyete Ha usrb Hag3eMHbIx TpybonpoBoAOB, U 3HAa4YEHUSs COOTBETCTBYHOLLMX
K03athpULMEHTOB neperpysku npuBeneHsl B Tabnuue 6.1. CodeTaHus Harpy3ok U BO3AEWCTBUMA [AOIMKHbI NMPUHMMATLCS B
Hanbonee HeBbIFOAHbLIX KOMBMHaUMSIX ANs TpybonpoBoaa 1 OTAENbHBLIX 3NTEMEHTOB KOHCTPYKLINK.

Tabnuua 6.1 - Buabl Harpy3oK U 3HavyeHUs ko3 pULMEeHTOB neperpy3ku Npu pacyete Hag3eMHbIX TPYyO6ONpoBOAOB MO

[S], [6], [7]

Harpyaku KoadhchmumeHT neperpysku

CobcTBeHHbIN Bec TpybonpoBoaa 1,1
Bec TpaHcnopTuMpyemon Boabl 1,0
Bec obnegeHeHus TpyobI 1,2
CHeroBas Harpy3ka 1,4
BeTtpoBas Harpy3ska 1,2
MpogonbHble (BAONb OCK TPyObl) HANPSXKEHMS OT PaCYETHOro 3HaYeHUs 1,0
BHYTPEHHEro AaBrneHus

CelncMmunyeckmne Bo3aencTasmns 1,0

6.1.4 OCHOBHble COYETAHMS Harpy3oKk COCTOSIT M3 COOCTBEHHOrO Beca, Beca TPaHCMOPTUPYEMOW BOAbl, NMPOAONBbHbIX
YCUMWIA OT BHYTPEHHEro AaBneHusi. [JononHuTenbHble COYETAHUS COCTOSIT U3 Harpy3oK, BXOASLLMX B OCHOBHOE COYeTaHue, C
JobaBrneHnemMm Harpysky OT ObnefeHeHuUs U BETPOBOW MIM CHEroBOW Harpy3ku C YMHOXEHWEM pacHeTHbIX Harpy3ok (Kpome
CcoOCTBEHHOIO Beca 1 Beca Boabl) Ha koaddumumeHT 0,9.

6.1.5 CoueTaHne Harpy3ok C Y4eTOM MOHTaXHbIX Harpy3ok npu pacyete OT obOnegeHeHuss U cHera SIBMSiETCS
OOnonHuTenbHbIM. Bec Tpy6 ¢ BHYTPEHHUM LiEMEHTHO-NMecYaHbiM nokpbituem (LIMIM) npuHumaeTtcs no npunoxenunto A. Bec
BOAbI NPUHMMAETCS PaBHLIM BHYTPEHHEMY 06beMy TPyObl, YMHOXXEHHOMY Ha NITOTHOCTb BOAbI.

6.1.6 PacuyeTHble Harpy3ku OT BO30EeNCTBUSA BETPa B rOPU30OHTaNbHON NIIOCKOCTM AN OAMHOYHON TPYObl NepneHanKynsapHo
€e 0Cu, OT CHEroBoW Harpysku 1 obnegeHeHus Tpyobl npyn avametpax oo 1400 Mm He yunTbiBaloTCA B pacyeTtax [7].

6.1.7 Harpysku oT Tennousonauumn onpegenstoTtcs B cooteetcTeum ¢ CIM 61.13330.
6.1.8 OCHOBHbIMM pacyeTHbIMM Harpy3kamy pacTpyOHbix Tpyd6 wn3 BYLUI npuvHMMaloTca: BHYTpeHHee [aBreHue

HamnonHuTensl, Cob6CTBEHHLbIN BeC TpyObl M BEC BOAbl, OCEBble Harpys3ku OT BO3OEWCTBUS BHYTPEHHENO FMAPaBIIMYECKOro
AaBneHus.
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6.1.9 OcHOBHOE coyeTaHuMe Harpy3ok - OOHOBPEMEHHOE BO3OEWCTBME BHELUHMX Harpy3ok OT Beca TpyObl M BoAbl U
BHYTPEHHEro rmapaBnmnyeckoro AaBneHus.

6.1.10 PaccmaTtpuBatotcs pacTpybHble Tpybbl ¢ coeguHeHnsamu "RJ", BoCnpuHMMaloLme oceBble Harpy3skm oT BO30encTansg
BHYTPEHHErO AaBneHus.

6.1.11 3a pacyeTHble 3Ha4YeHUs BHYTPEHHEro rmapocTaTUYecKoro AaBfieHUs B KayecTBe MPUMEepOoB MPUHATLI BEMUYUHDI
0,6; 1,0; 1,6 Mla.

6.2 OCHOBHbIE MONOXEHUA PACYETA HA MPOYHOCTb TPYE U3 BYWI AnNA HAA3SEMHOWU
MPOKNAAOKA

PaccmaTpuBaeTcs OCHOBHOW BapuaHT pacyeTHOW CXeMbl Ha ornopax - TpyGonpoBod M3 OTAemNbHbIX PacTpybHbIX TpyG u3
BYLLT.

PacueTHas cxema npegcrtaerneHa Ha pucyHke 6.1.

M, n A M 1'] 4 M;ﬂ 4
Ap A Ay
; N
N V7 7 v/
M, o M )

%,

PucyHok 6.1 - PacueTHasi cxema Tpy6onpoBoaa U3 pacTpy6HbIX TPy6 Ha BHELLHIOK pacrnpenernieHHYK Harpysky; i/ -
ropusoHTarnbHas Harpy3ka OoT BHYTPEHHEero AaBfieHUs1 U CUN TPEHUSA Ha onopax

Marmnbatowmii momeHT Af , kKH-M, onpegensietcs no popmyne
M=% (6.1)
rae My = My = M - momeHTbl B cepeamHe nponeta | OT AeCTBUSA pacnpeaeneHHol Harpyskn o ;
id
Ay =4y = o peakums Ha onopax g u . ;

A = Ay =gl - peakums Ha onopax A 1 As;

_ Pt
o > ’

rae Ql - BeC Tpybbl AnuvHoM [, Mm;
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{4 - Bec Boapl B Tpybe;
Ml':' — ME - M3rnbaroLime MOMEHTbLI Ha OMopy OT BO3AENUCTBUS OMOPHLIX peakumii, kKH-Mm.

6.2.1 [ina onpepenexusi HanpsbkeHun usrnba o B pacTpybHom Tpybonpoeoae oTaenbHas Tpyba paccmartpuBaeTtcs kak
paspes3Has 6anka KonbLEeBOro nonepevyHoro Ce4YeHnsi, B KOTOPO BO3HUKAET U3rmbaroLwmum MOMeHT A .

6.2.2 HanpsbkeHusi B CTeHke Tpybbl OT NonepeyHoro MoMeHTa 6yayT

A
Ulm = I;; , (6-2)

roe ¥ = mrcgp,!g - MOMEHT COMpOTUBIIEHMUS, M3,

6.3 PACYET PACTPYBHbIX TPYE HA MOMNEPEYHbIW U3TUB

6.3.1 OCHOBHbIMW pac4eTHLIMW Harpy3kamu SBNSTCA COOCTBEHHBIN BeC TpyObl U Bec BOAbl. JIMHENHbIe Harpy3ku & , kKH/m,
AN Kaxgoro gMameTpa npueeaeHsl B Tabnuue 6.2.

6.3.2 BennunHbl HanpsbkeHUn narmba paccunTbIBaOTCS Mo dopmyne (6.2), a nporvbel Tpy6bl f B cepeauHe nponeTa - rno
dopmyne

4
_a 6.3)
T eE

rae & - nuHemnHas Harpy3ska, kH/wm;
{ - nponet TpybyaTon banku, m;

& - mMoaynb ynpyrocTu, pasHbii 1,7-103 MMa;

{ - MOMEHT nHepumn cederus, cm4; 7 = WE b

Tabnuua 6.2 - Harpy3ku ot Tpy6 knacca K-9 auamerpamu 80-500 mm anmHomn 6 m

DEF’ MM Bec Tpy6bl, kH Bec Bogbl, kH Bec Tpy6hl ¢ BOgow, kH Harpyska & , kH/m
80 0,9 0,45 1,35 0,22
100 1,12 0,53 1,65 0,27
125 1,4 1,25 2,65 0,44
150 1,7 1,34 3,04 0,51
200 23 23 4,6 0,77
250 3,0 3,6 6,6 1,10
300 3,8 4,7 8,5 1,42
350 4.9 6,8 11,7 1,95
400 59 8,0 13,9 2,32
500 8,0 12,3 20,3 3,38
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B Ta6J'IVILI,e 6.3 npuBeneHbl pacyeTHble AaHHble, a TaKkke KOS(beI/ILI,I/IeHT 3anaca npo4yHoCTU npun nonepevyHom

ek
I:rHS

narnbe, roe RP =300 MMa.

Tabrnuua 6.3 - MonepeyHbIn U3rné o, u nporn6 F pacTpy6HbIX Tpy6 B cepeauHe nponerta ; =6 M OT BO3OenCTBUs

npuBeAeHHOW NUMHENHOMN Harpy3ku &

Dy, MM 80 100 150 200 250 300 400 500
¥, cm3 39,9 59,6 126,7 230,8 330,4 600,7 1126,9 1932,5
7,cmé 183,5 333,7 1039,0 2492,6 4472,4 97914 27721,2 50534,9
g, kH/m 0,22 0,27 0,51 0,77 1,10 1,42 2,32 3,38
0, MMa 24,8 18,87 16,69 13,84 14,07 10,00 9,66 1,83
f.cm 0,5 0,70 0,45 0,20 0,195 0,136 0,082 0,066
= 12,0 16,0 18,0 21,6 21,4 30,0 31,0 16,3
MpumedaHue - Mpn HeOBXOOUMOCTM BEMUYUHBI HanpsXXeHun narnba ana Tpyd guametrpamun 125 n 350 mm moryT
ObITb ONpeaeneHsl No BbilenpueegeHHbIM opMynam.

6.3.3 Kak BuaHo u3 Tabnuubl 6.3, BENMUMHbLI HaNpsbxeHuit nornepedHoro nsrmba o . 1 npornba Tpybyartoi HGanku 1 ons

Tpy6 gmametpamm 80-500 MM He3sHaumTenbHbl M B pacyetax Tpy® Ha nonepeudHbin n3rMd TpybGyaTom Gankm Moryt He
YYUTbIBATHCS.

6.3.4 OT BO30eNCTBUA BHYTPEHHErO OaBreHns B CTeHKe TPyObl BO3HWUKAIOT KOMbLEBbLIE HanpsKeHus, onpegensemMble no
copmyne

o _hko (6.4)
2h

roe PD - BHyTpeHHee aasneHune soabl, Mla;
DIJ - BHYTPEHHUI anameTp TpyObl, CM;

& - TONwMHa CTeHKN TPyGbl, CM.

6.3.5 Kpome HanpsikeHun nonepeyHoro narnba n oKpyXHbIX HOpMarbHbIX HAMPSKEHUA OT BHYTPEHHEro AaBneHus B Tpybe
BO3HUKAIOT ELLe OKPYXHbIE HOPMarlbHbIe HAMPSHKEHNS! OT NonepeyHbix MomeHToB A Ha onopax.

6.3.6 Ha pucyHke 6.2 nokasaHa pacyeTHasi cxeMa TpybonpoBoda Ha oTAenNbHbIX ONopax, KOTopble ero 00XBaTbIBAOT CHU3Y
Ha NpPoTAXEeHUn Oyrn C ueHTpanbHbIM Yriom 2.:,_- . PacctosiHne Mexay onopamMmm paBHO f, a wnpuHa onop B HanpaBlieHUU
BAOMNb OCcK TpyOonpoBoaa paBHa i .

CyMMapHyto Harpysky Ha eauHuLy AnuHbl TpyObl 0603HauYMM yepes (= Q’rp + {1, rme Qrp - Bec Tpybbl, {J, - BEC

BOAbI.
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LB a
\ﬁ—:\,
I P riTrrrrrirrrirer. FEAS LIS

el ot B b

PucyHok 6.2 - Tpy6onpoBoa Ha oTAeNnbHbIX onopax
Marmbatolme MOMEHTbI Ha Ornopax OT BO3LEMCTBMS Harpysku (! B XapaKTepHblX CEeYEHUsIX Komblia BblpaXaroTcst
dopmynamu [1]:

My =+0.2390r
ME = -0,0910r (6.5)

My = +0,080r,
roe Q - CyMMapHasi Harpy3ka Ha onopy, kH;
¥ - CpeaviHHbIN pagnyc Tpybbl, CM.
3mopa VI3FVI68I'OLLI,I/IX MOMEHTOB OT BO3ﬂ,el7|CTBI/I9| CUnbl Q npu onnpaHnn pr6b| Ha NMJ1IOCKOCTb nNpmnBeneHa B T36nmue 6.4.

Tabnmua 6.4 - 3HavyeHna koaddpuumeHToB JFf M [ ANA pasnMyHbIX Harpysok, AeACTBYIOLWMX Ha Tpybonposon
KPYIIOro ce4eHusi, onepTbi Ha HUXKHIOK obpasytoLyto [1]

Harpyska Cxema HarpyxeHuns KoadhchmumeHT
M, Mg Mg Ny Ng Ny,
CobcTBEHHbIN BEC I'B o 0,239 -0,091 0,08 -0,08 -0,25 0,08
TpybonpoBoaa
B b
f
R

Bec xugkoctn npn
HanonHeHun Tpybonposoaa

0,239 -0,091 0,08 0,398 0,069 0,239

CocpenoTtoyeHHas 0,318 -0,182 0,318 0 -0,5 0

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Ctpanuua 50
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

6.3.7 MoMeHTbI OT OMOPHbIX peakuunin Ha ornopax onpeaensaTcs n3 Tabnuubl 6.5 B 3aBUCMMOCTN OT KO3IMMULINEHTOB Jf

npu onmpaHun Tpybbl Ha NAOCKOCTb U CNPOMUNMPOBaHHbIE PyHAaMEHTHbIe BETOHHbIE OMopbl C YIMOM OxBaTta Tpybbl 2w =
0°-120°.

Tabnuua 6.5 - 3HayeHus koabcmumneHToB JFf M F7 ANA ONOpPHbIX peakuui Tpybonposoaa Ha chyHaamenTe [1], [5], [6]

Cxema HarpyxeHusi LleHTpanbHbIN KoahduumeHT
yron 2 , rpag.
C oTpbiBOM OT
cdyHoameHTa
0 0 0 0 0 0 0 0
30 -0,113 0,005 -0,005 0,01 0,1 0 -0,01
60 -0,19 0,02 -0,019 0,04 0,4 0 -0,04
90 -0,232 0,012 -0,038 0,098 0,08 0 -0,08
120 -0,240 0,065 -0,055 0,124 0,119 0 -0,119
150 -0,25 0,083 -0,066 0,127 0,149 0 -0,149
180 -0,25 0,091 -0,066 0,091 0,159 0 -0,159
bes oTpbiBa oT
dyHOaameHTa
0 0 0 0 - 0 0 0
30 -0,052 0,002 0,012 - -0,075 0 0,009
60 -0,119 0,008 0,01 - -0,137 0 -0,001
90 -0,16 0,016 -0,003 - -0,176 0 -0,018
120 -0,179 0,027 -0,019 - -0,205 0 -0,046
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150 -0,19 0,036 -0,03 - -0,226 0 -0,066

180 -0,195 0,043 -0,036 - -0,239 0 -0,079

6.3.8 PacyeTHble narnbaroLme MOMEHTbI Ha onopax onpeaensatoTcs anredbpanyeckum CrnoXXeHMEM MOMEHTOB OT BHELLHUX
Harpy3oK 1 onopHbIX peakumi 6e3 oTpbiBa TPyObl OT PyHAaMEHTa.

M3rnbaroLmii MOMEHT B TOYKE A paBeH:

My =02390F npu Z2e =0°
B cnyyae
HeO6XOﬂ,I/IMOCTI/I pac4yeTa o
y6 ¢ ompeisom or Mgy =0,2380r - 0,160r = 0,0790r npu 2 =90 (6.6)
dhyHOaMeHTa ucnonb3yeTcs
ZerHﬂﬂ YyacTb  Tabnuupl Mg =0,2380r —0,1790r = 0,060 npu 2 = 120°
5.

6.3.9 [Ina pacuyeta HanpsbkeHWA msrmba OoT MOMEHTOB Mﬁ NCMorb3yeTcs LWMPUHA OrMopbl X, KOTOPYI MPUHUMAIOT
pasHon 0,5 [ .

[na onpeneneHns HanpsbkeHUn narnba gnvHa yvacTtka CTeHku TpybonpoBoaa, BBognmas B pacdeT Hag onopown [1], paBHa

b=a+1,664. k. (6.7)

6.3.10 BennunHbl narnbaroLmx HanpsikeHMn oT BO3AENCTBUSA MR onpeaensitoTcs No opmyne

2
GH=E,meW=£. (6.8)

6.3.11 Ons ynobcTtBa nonb3oBaHust Cl B Tabnmuax 6.6-6.9 npuBeneHbl pesynbraTtbl pac4eToB MOMEHTOB Hag Onopamu,
HarnpsXeHUn OT BO3OENCTBUSI BHYTPEHHErO AaBMneHusl, HanpskeHUn uarnba Ha onopax OT NonepeYHbIX MOMEHTOB, CYMMapHOro
HanpsXeHUss OT KOMOUHMPOBAHHON Harpy3kn 1 KO3 ULIMEHTBI 3anaca NPOYHOCTU TPYObl OT BO3AENCTBUS STUX HArpy3oK.

6.3.12 Kputepuem pacuyeta Tpyb no knaccy npodHOCTU SIBNSieTCA HepaBeHCTBO & * 1, roe & - koaddumumeHT 3anaca
NPOYHOCTU TPyO MNpM pacyeTHbIX Harpyskax. [pu 3HadeHusx & < 1 HeobXoaMMO MNpUMEeHsTb TpyOy Oonbliero knacca

npovHocTn, Hanpumep K-10 nnu K-11, unu yBennuutb LWMPUHY ONOp.

6.3.13 NMoBepoyHbIV pacyeT Tpyb Ha KeCTKOCTb M YCTOMYMBOCTL CrieayeT NpoBoAnTbL B COOTBETCTBUM C nogpasgenamm 5.6
n 5.7 HacTtoswero CrI1.

6.3.14 Pacuet Tpyb npu gpyrux yrnax onvpanus Tpy6 Ha cnpodunmpoBaHHble 6ETOHHLIE OMNOpPLI CregyeT NpoBOANUTL MO
MeTOoAVKe, U3MOXEHHOW B JAHHOM pasfene.

6.3.15 PacyeT TpyO Ha NMPOYHOCTb MPOM3BOAMTCH Ha MaKCMMarnbHbIA M3rMOAOLWMA MOMEHT MD B Touyke A (NoTok) Ha
ornopax u 0fHOBPEMEHHOE BO3AENCTBNE BHYTPEHHETO AaBMeHNs.

BenuuunHbl pactarmBatoLmnx HanpsikeH OT BO3AENCTBUSA STUX HArpy3ok cymmupytotcesd, cm. [8], [9].

Tabnuua 6.6 - HanpsokeHust B noTke pacTpyOHbIX TPy6 OT COBMECTHOro BO3AEWCTBUA MOMEHTOB Ha ofnopax M
BHYTPEeHHero gaBneHus

Nnn| D, o) + 0¥, MNa; P =0,6MMa op+on MMa; P =16Ma
MM
2o =0° 2 =90° 2o =120° 2o =0° 2o =90° 2o =120°
1 80 36,4 14,9 12,33 435 21,9 194
2 | 100 40,6 19,0 15,46 54,8 27,83 243
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Harpyske

3 125 70,6 28,1 22,53 81,6 39,1 33,53
4 150 85,9 34,05 25,80 99,6 47,21 38,96
5 200 128,7 47,45 39,64 145,3 66,14 53,26
6 250 164,0 62,39 49,40 183,24 81,54 68,54
7 300 175,3 67,82 53,82 197,0 89,5 75,5
8 350 222,2 83,7 76,03 2457 107,2 99,53
9 400 243,2 91,54 72,14 268,6 116,99 102,5
10 500 304,2 107,13 84,2 332,6 135,6 112,67
Tabnmua 6.7 - KoadpdpmumeHT 3amaca MNPOYHOCTU PacTpyOHbLIX TPyo6 mnpuM KOMOUHUPOBaHHOM
= gIDJ + gg IRP Ha onopax
Nnn| D, o) + 0¥, MMa; P =0,6MMa op+oh MMa; P =16Ma
MM
2e =0° 2a =90° 2o =120° 2o =0° 2 =90° 2o =120°

1 80 8,24 20,13 24,33 6,8 13,62 15,46
2 100 7,39 15,78 19,04 5,51 10,71 12,34
3 125 4,24 10,6 13,31 3,68 7,67 8,94
4 150 3,50 8,8 11,62 3,02 6,35 7,70
5 200 2,33 6,32 7,56 2,06 4,53 5,63
6 250 1,82 4,80 6,07 1,64 3,67 4,37
7 300 1,71 4,42 5,57 1,52 3,35 3,97
8 350 1,35 3,58 3,94 1,22 2,79 3,02
9 400 1,23 3,27 4,15 1,12 2,56 2,92
10 500 0,98 2,80 3,56 0,9 2,21 2,66
MpumeyaHue - RP =300 MNa.

Tabnuua 6.8 - HanpsixkeHnsa gg

B CTeHKax Tpy6 knacca K-9 oT Bo3gelcTBUA BHYTPEHHEro AaBrieHus

I_Il\ll_I ‘DY’ mm | Dp,om | A.om C’ID:.’ Mra KoabcpuumeHT 3anaca npoyHOCTH
F=0,6MMa F=16Ma F=0,6Ma F=16Mla
1 80 8,6 0,6 4,3 11,4 69,8 26,3
2 100 10,6 0,60 53 14,13 56,7 21,23
3 125 13,2 0,6 6,6 17,6 45,4 17,0
4 150 15,8 0,63 7,9 21,06 33,0 14,2
5 200 20,94 0,63 9,97 26,59 30,9 11,2
6 250 26,4 0,68 11,49 30,64 26,1 9,78
7 300 31,6 0,72 13,42 35,1 22,3 8,54
8 350 36,25 0,77 14,1 37,6 21,2 8,0
9 400 41,28 0,81 15,24 40,69 19,6 7,3
10 500 51,4 0,9 17,13 45,6 17,5 6,5
MpumeyaHue - RP =300 MMa.
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Tabnuua 6.9 - HanpsixxeHnsa nsrmba

; Ha onopax oT BO34EeNCTBUS BHELWHUX Harpy3ok

N DF, mm | @.cm [ & cm 5 MowmeHT Hag onopon, kH-m Hanpsokerus o ¥, MMa
n.n. om3 F
2o =0° 2o =90° | 2 =120° | 20¢ =0° | 2¢ =90° | 2w =120°
1 80 5,0 7,72 0,46 1,48 0,5 0,37 32,1 10,5 8,03
2 100 6,0 9,0 0,54 2,20 0,74 0,55 40,7 13,7 10,16
3 125 8,0 11,33 0,68 4,36 1,46 1,08 64,0 21,5 15,93
4 150 9,0 12,64 0,76 5,95 1,99 1,48 78,0 26,15 17,90
5 200 11,0 15,26 0,99 11,76 3,94 2,93 118,7 39,55 29,67
6 250 14,0 18,95 1,39 21,14 7,08 5,27 152,6 50,9 37,9
7 300 17,0 22,58 2,0 33,38 10,88 8,08 161,9 54,4 40,4
8 350 19,0 25,23 2,5 52,02 17,41 13,0 2081 69,6 61,93
9 400 21,0 28,26 3,06 69,76 23,35 17,41 2279 76,3 56,9
10 500 27,0 34,94 4,72 126,87 42,46 31,67 287,0 90,0 67,0

6.3.16 KoadpdpmumeHTbl 3anaca npodHoCcTM Anst Tpyd ¢ yrmamu onupanusa 90° n 120° Benukn, NosToMy B pacyetax Ha
NPOYHOCTb MOXHO HEe YYMTbIBaTb Harpy3ky OT TEMNMOU30MSLUN 1 BO3MOXHOIO onefeHeHust. [pun Heo6XoaMMOCTU 3TU Harpy3ku B
Ka4yecTBe JOMOMHUTENbHbLIX MOXHO Y4eCTb MO METOAMKE, U3ITOXKEHHOW BbILLE.

6.4 PACYET TPYB HA OCEBOE r'MOPABJIIMMECKOE OABIEHUE

6.4.1 MopusoHTanbHble Harpysku ans Tpy6 ¢ pacTpyOHbIMU COoeAMHEHNUAMM TPYGONPOBOLOB PACCYMTLIBAIOT CIEayoLLMM

obpasom.

Cwvnbl 0ceBoro oaBrneHyst BO3HMKAKT B HAaNOpHbIX Tpybonposoaax:

BO BCEX MECTax M3MEHEHUs HanpaBneHusl (MOBOPOTbI, TPOMHUKN);

BO BCEX MeCTax U3MeHeHus anameTpa (nepexonpl);

Ha Kaxgom KoHue (rmyxue dpnaHubl).

6.4.2 3TK NoKanmM3oBaHHbIe AaBNEHNSA AOMKHbI ObITb HENTPanNM3oBaHbl B LIENAX NPeAoTBpaLLEHNSA pacCTbikoBbIBaHWS TPy©O
C MOMOLLbI0 MPUMEHEHMSA YCUMNEHHbIX coeamHeHnn Tnuna "RJ", a Takke nyTem CTpOMTENbCTBA XKene306eTOHHbIX YKpenuTenbHbIX
CBal, BOCMPUHUMAILLINX TFOPU3OHTamNbHbIE YCUMWUS, WU B Cryv4ae ucdepnaHusa Hecylen cnocobHoctn TtpybonpoBoga B

ropn3oHTaribHOM HanpasieHun.

Cwuna oceBoro gaeneHus A7, kH, MoxeT ObITb paccuntaHa no obuen dopmyne

N = Ky S, (6.9)

rae Kq: - KO9(hULMEHT, KOTOPbLIA 3aBUCUT OT POPMbI, pa3mMepoB U YIMOB paccMaTpuBaeMbiX KOMMOHEHTOB Tpybonposoaa

(cbuTuHros);

£

max - MaKcUMarnbHoe BHyTpeHHee faBneHve (McrbiTatenbHoe AaBnexve) Tpybonposoaa, MMa;

5 - BHellHee ceveHune ans Tpy6, BHYyTpeHHee ceveHne ans (UTUHIOB, M 2 ;
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raoe [ - BHYTPEHHUI guameTp TpyGbl, M.

6.4.3 OceBoe HanpshxeHne B CTeHKe TpyObl OT AEWCTBMS OCEBOW Harpy3ku paBHO

_N_pPxD* _PD

a X
P % AT Ak
rae A - oceBas Harpyska, kH.
Cwuna peakuumn &, kH, paBHa
o ?EPDDE o
R=2MNan —= s — -
2 4 2

(6.10)

(6.11)

6.4.4 BenunuvHa Harpysku npyu U3MeHeHUn HanpasneHus TpybonpoBoga onpeaensieTcsi ¢ MoOMOLLb0 KoadduumneHTa Kq:,,

paBHOro:
rnyxve dnaHubl, TPONHUKN Kq:, =1;

’

nepexofbl Ha MeHbLUWIA anameTp & = 1— — (5 - MeHbLUee 3Ha4eHue);
5

5

MOBOPOTHLI C YIMoM §: & = Zsin —;

Kq:, =1,414 ona nosopoTos 90°;
Kq:, =(0,765 ana nosopoTos 45°;
Kq:, =0,390 ans nosopoToB 22°30";

K,j:., =0,196 gna nosopotos 11°15'.

6.4.5 B Tabnuue 6.10 npyvBeaeHbl 3Ha4YEHUsT OCEBON Harpyskum pJ OT BO3AEWCTBMSA BHYTPEHHEro AaBneHus Ans rmyxux

(*)J'IaHLI,eB. BenuunHbl ocesomn Harpy3ku anda noBOpPOTOB Nofy4yaroT YMHOXEHNEM AF Ha K@

Tabnuua 6.10 - Benn4unHbl oceBOWM Harpyskm NIZI B cly4yae TYNnUKOBOro TpybonpoBoaa oT BO3AENCTBUS BHYTPEHHEro

OaBneHus

N n.n. DEF’ MM Soem2 NIZI , KH, npu BHyTpeHHeM gaenexnun &, Mla
0,6 1,0 1,6

1 80 75,4 45,2 75,4 120,6

2 100 82,2 49,3 82,2 131,6

3 125 162,7 97,4 162,7 260,0

4 150 196,0 117,6 196,* 313,6

5 200 346,2 207,8 346,2 553,9
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6 250 547,2 327,7 546,2 875,87
7 300 784,0 470,4 784,0 1254,4
8 350 1121,6 673,0 1121,6 1794,6
9 400 1381,6 828,6 1381,6 2210,56
10 500 2074,0 12444 2074,0 3318,4

* TekCT JOKyMeHTa COOTBETCTBYET opuruHany. - MpumevaHue narotoButens 6asbl 4aHHbIX.

6.4.6 BennumHbl A7 B AmManasoHe BHyTpeHHero aasneHus 0,6-1,6 MlNa 3HauuTenbHbl, YacTU4Has KOMMNeHcaunsa oceBblX

Harpysok npu Hag3eMHoM npoknagke TpybonpoBOAOB BO3MOXHA 3@ CHET NMpUMEHEHMs TpyO ¢ pacTpybHbIMKM coeaMHEHUSAMM
Tmvna "RJ" ¢ yueTom cun TpeHus Tpyb Ha onopax, NPensTCTBYIOWNX BO3MOXHOMY OCEBOMY NepeMeLleHnto Tpyo.

6.5 HAIPY3KWU MNPU NPOEKTUPOBAHUN TPYBOINPOBOOA C PACTPYBHbIM COEAMHEHMEM "RJ" OT
BO3OENCTBUSA BHYTPEHHEIO JABJIEHUA

6.5.1 InA pacuyeToB Hecyllen cnocobHocTy TpyGonpoeoda B NPOAOSIbHOM HampaBneHnn Ha cpe3 YNopHOro HaBapHOro

Barnvka npu 0CeBoW Harpyske Ha TpybonpoBoa NpuHMMaeTcs g;% = 360 Mrla; ggrp =260 MMMa [3].

MpumeyaHue - Mo gaHHbIM UcnbiTaHui, nony4YeHHbIM Ha OAO "Jlnneukuin meTannyprudeckuii 3asog "CeobogHbI Cokon",

3Ha4yeHus g;II:'j =450 MMNa.

YuutbiBas, 4To HpI/IBapeHHbIVI BanvK Ha rnagkum KoHel, pr6bl He daBndeTca ogHOpOAHbIM N He NEXUT TO4YHO B opHom
MJNOCKOCTH, KOSqI)d)VILI,VIeHT ycnosusa paGOTbI npu cpease Bannka npMHnmMmaeTca paBHbIM 0,9.

6.5.2 PacuyeTHOe conpoTuBneHne cpesy ch npw ynpyron pabote matepmana BULUI npuHumaetcs pasHbim 240 MMMa [3].

Hecyuwlasa cnocobHocTb coegmHenns TpyObl Tuna "RJ" npu pactsykeHnn B 0CEBOM HanpasneHun Oyaoet pasHa

Ny = Fog, =%m’ﬂﬁﬂp, (6.12)

roe & - nnowaab cpesa HaBapHOro Banvka;
iy - HapYXHbIA gnamertp Tpyosi;
& - lWMpMHa HaBapHOro Barnvka.

LnpnHa HaBapHoro Banuka anda Tpyo gunametrpamu 80-150 mm & =8 mm, guametpamm 200-300 mm - 9 mm, gns Tpyo
anametpamn 350 mm 1 Bbiwe - 10 Mm.

6.5.3 Yknagka Tpy0 uenecoobpasHa Ha cnpodunMpoBaHHOE OCHOBaHMe. [N yCTpaHeHUs BO3MOXHOro BEepPTUKarbHOro
nepemMelleHnss Tpyb CO CTbIKOBbIMM coeauHeHusmy "RJ" 0OCTAaTOMHO XOMYTOB-MPUXBATOK, KOTOPbIE OOIMKHbI BbIAEPXUBATb

MaKCumMalbHbl€ Harpy3km ot BO3SMOXXHOIo CMeLleHnA pr6, paBHbIE CUJ1aM Q .

6.5.4 OT BO3MOXHOTO OCEBOIO MNepeMeELLEHNsT 3BeHbs TPY6O YacTUYHO YOEPXWUBAKOTCS NPW MOMOLLM CUN TPEeHus,
BO3HMKAIOLMNX B MECTE KOHTaKTa TpyGbl C 6GETOHHLIM CNPOMUIMPOBAHHBIM OCHOBAHUEM OMOPbI.

6.5.5 MNpu yknagke Tpy6 Ha cnpocdunupoBaHHOe GETOHHOE OCHOBaHWE cura TpeHus Tpyb Ha onope 3HayuTenbHa K
OOImKHa ObITb yUYTEeHa npu pacdeTe TpybonpoBoaa Ha MPOYHOCTb B OCEBOM HarpasrneHum [5].

6.6 PACYET CUIl TPEHUA, YOEPXKUBAIOLWLUX TPYBY HA ONMOPAX OT OCEBOI'O NEPEMELLEHUA
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6.6.1 Peakuuss A
nosepxHocTu [1]

(cM. pucyHok 6.1) 3ameHsieTCAa Ha paBHOMEPHO pacnpedeneHHy Mo BCeW LUMPUHE OMOPHOWN

(6.13)

Torga FTP = fagisit - cuna TpeHus TpyGbl Ha onope, kH,

roe 5 - nnowaab KoHTakta Tpy6bl C 6ETOHHBIM OCHOBaHUEM, CM 2;
F =0,6 - KoadPULMEHT TpeHNst TPyObl 0 GETOH;
@ - WMpMHa onopel, pasHas 0,5 1), .

6.6.2 B Tabnuue 6.11 npmMBeaeHbl BENMUYMHBLI CUIT TPEHUSA Ha onopax Npu yrne oxearta Tpyobl 2 =90° n 120°.

6.6.3 B Tabnuue 6.12 npuBedeHbl AaHHbIe O HECYyLUEen CNoCOOHOCTU TPyObl B OCEBOM HarpaBreHuu npu BO3AENCTBUM
MMAPaBMNYECKOro AaBneHns Ay C y4eToM cun TpeHus N =Ap+ FTP, a Takke pasHocTtb cun (A — A) npu Ay =0,6-1,6
MMa.

Tabnuua 6.11 - BennuunHbI cMn TpeHUA Ha onopax

N | D wmm | &, kH ¢, kH/cm 2 @, CM 5, omd Fo., kH
n.n. ¥ F
o =45° o =60° o =45° o =60° o =45° & =60°
1 80 1,35 12,71 10,33 50 35,0 43,11 44,54 4,45
2 100 1,65 11,50 8,7 6,0 47,18 62,3 54,257 5,42
3 125 2,65 10,61 8,62 8,0 83,62 102,9 88,737 8,87
4 150 3,04 9,16 7,44 9,0 111,71 137,5 102,30 10,234
5 200 4,6 8,67 7,88 11,0 182,05 2240 94,692 10,597
6 250 6,6 7,78 6,44 14,0 287,2 353,4 138,23 13,656
7 300 8,5 7,06 5,74 17,0 436,4 533,5 184.,8 18,350
8 350 11,7 7,47 6,07 19,0 571,2 703,0 256,18 25,627
9 400 13,9 7,08 5,75 21,0 724,4 894,3 324,83 30,856
10 500 20,3 6,52 5,30 27,0 1188,0 1464,7 464,45 46,530

Tabnuua 6.12 - Hecywas cnocobHocTb Tpy6 B oceBoM HanpasneHuun A, kH, c yueTom cunbl TpeHusi A; Ha onopax

n’:‘_l. Ly, mm Ny Ny =Ny + Fpy kH Ny, kH, npn F *, MMa M — My npu £, %, MMMa

0,6 1,0 1,6 0,6 1,0 1,6
1 80 295,20 339,7 45,2 75,4 120,6 2945 264,3 219,1
2 100 355,68 409,9 49,3 82,2 131,6 360,6 327,7 278,3
3 125 433,92 581,7 97,4 162,7 260,0 484,3 419,0 321,7
4 150 512,45 614,7 117.6 196,0 313,6 497 1 418,0 301,1
5 200 752,832 847,5 207,8 346,2 553,9 639,7 501,3 293,6
6 250 929,184 1064,0 327,7 546,2 875,8 786,3 567,8 238,2
7 300 1105,53 1361,6 470,4 784,0 1254,0 891,2 577,6 107,0
8 350 1424,30 1680,0 673,0 1121,0 1794,6 1007,0 559,0 -114,6
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9 400 1616,44 1941,2 828,6 1381,6 2210,6 1112,6 559,6 -269,4
10 500 2004,57 24689 12444 2074,0 3318,4 1224,5 394,9 -849,5

* O6o3Ha4eHne COOTBETCTBYET OpUrnHany. - I'Ipmmeanme narotoBmtens 6asbl AaHHbIX.

6.6.4 N3 Tabnuy criegyert, YTO OCHOBHAsi OCeBasl Harpyska OT BO3AEWCTBUS BHYTPEHHErO AaBfieHWsI BOCMPUHUMAETCS
maTepuanom Tpy6bl. CBalHble ynopbl B MecTax NoBopoTa U TYMMKOBbIE YNopbl TPYGONPOBOAOB AOMKHbI ObITb paccynTaHbl Ha

yennvs (A — M5 Cuna peakuuun ceaiHoro ynopa AormkHa GbiTe He MeHee cunbl (A — A5 ) » 0 B cootsetcTeum ¢ CI
24.13330.

6.6.5 Tpybbl gnametrpamn 80-150 MM MOXHO yKnabiBaTb HEMOCPEOCTBEHHO HA FPYHT C MOACHLINKOM Mecka unu LweobHs
TonwmHon 15-20 cM C aHKepOBKOW MX NMOCPEeACTBOM rpyHTO3aLenoB 6e3 yCTpOMCTBa CBaWHbIX YMOPOB, YYUTbIBAs BbICOKME
Ko3athpULMEHTbI 3anaca NPOYHOCTU TPYO Ha BHELLHIOW Harpysky, BHyTPEHHEE OABMEHNE M OCEBYH Harpysky OT BHYTPEHHEro
AaBreHus, Kak ykasaHo B [6], [7].

6.7 TMOPABNUYECKUNA PACYET

6.7.1 Bbibop Tpy6 no guameTpy OOMKEH OCYLLECTBNATLCHA B COOTBETCTBMM ¢ TpebosaHmamu CI1 31.13330 u nogpasgena
5.2 HacTtoswwero CI1.

6.8 MPOEKTUPOBAHUE TPYBOMNPOBOOOB U3 TPYB BYLUI

6.8.1 lNpun nNpoekTMpoBaHMM HaA3eMHbIX TpybonpoBOAOB crieayeT pykoBoAcCTBoBaTbCcA obwumu TpeboBaHusmu CrIl
31.13330, CHwIM 2.05.04, CIN 38.13330, CIM 24.13330.

6.8.2 B crabbix rpyHTax ¢ pac4yeTHbIM conpoTuerneHnem meHee 0,1 Mla, a Takke B rpyHTax ¢ BO3MOXHON HEPABHOMEPHON
ocafgkou (B HECMEXaBLUMXCSl HACbIMHbIX FpyHTax) Tpybonposoasl M3 Tpyd BYLLIT pekomeHayeTcst npoknagbiBaTb Ha CBAHOM
OCHOBaHWM 1 ONOPHbIX MAUTaX C XECTKON CBA3bIO0.

6.8.3 [Onsa cTtpouTtensctBa TPyOONPOBOAOB AOSMKHBI MCMONb30BaThbCA TPYyObl U coeauHuTenbHble Yactu u3 BYLUM ¢
TEXHUYECKMMM NoKasaTensiMm, COOTBETCTBYOLWMMN NpunoxeHuam A u b HacToswero CI, ¢ coegnHeHmamm Tuna "RJ".

6.8.4 CoeavHuTenbHble YacTM M ocHacTka u3 BYLUI Takke [OMKHbLI MOCTaBRAATBCA C HapY>XHbIM U BHYTPEHHUM
NOKPbLITUAMMU.

B 3aBMCUMMOCTM OT BHELLHMX YCMOBUIN UCMOMb30BaHWs, a Takke ¢ y4etom TpebosaHui FTOCT P NCO 2531 ons Hapy»XHOro
NMOKPbLITUS COEAMHUTENBLHBLIX YacTeh M ocHacTkm n3 BYLUM MOryT nMpuUMeEHSATbCS CUHTETMYECKAs Kpacka, a Takke UMHK C
OTAEMNOYHBIM CITOEM.

6.8.5 B 3aBMCMMOCTM OT CBOWCTB TPaHCMOPTUPYEMOWN BHYTpU TpyOonpoBoga cpedbl, a Takke C y4eTOM CYLLECTBYIOLLMX
HaUMOHanbHbIX CTAaHAAPTOB ANS1 BHYTPEHHErO MOKPLITUA COeQUHUTENbHBIX YacTen u ocHacTkn M3 BYLLI moryT npumeHsATbes
cnepywolmne matepuansi:

OUTYMHasi UnNn cMHTETUYECKas Kpacka;

pacTBop nopTnaHaLemMeHTa (¢ gobaBkamu nnm 6e3 Hux);

pacTBOpP BbICOKOIMNIMHO3EMUCTOrO LeMeHTa (C antoMMHaTOM KanbLus);

pacTBOp CynbdaToCTOMKOro LieMeHTa.

6.9 MPOEKTUPOBAHUE MNEPEXOOOB TPYBOMNPOBOAOB U OMNOP NP HAA3EMHOM CTPOUTEJILCTBE

Ha pucyHke 6.3 npuBegeHbl BO3MOXHbIE KOHCTPYKLUW MepexonoB TpybonpoBOOOB Yepe3 eCcTeCTBEHHble MpensTcTBus,
KOTOpble MOryT BbITb UCMOMNb30BaHbl MPU KOHKPETHOM NPOEKTUPOBaHWU, Kak yKasaHo B [6], [7].
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PacyeTt aTnx KOHCTPYKLMI Ha NPOYHOCTb pEKOMEHAYEeTCS NPOBOAUTL B COOTBETCTBMM € nonoxeHnamn Cl1 63.13330.

a - OHOMNPONETHbIN HAKIOHHBIN; 6 - OBYXMNPONETHBLIN HAKIMOHHLIN C Pa3HOW BENMMYMHOW MPOSIETOB; 8 - TPEXMPOSETHbIN CO
CBaWHbIMW ONOpaMu; & - TPEXMPONETHbIN C MAaCCUBHBIMW MPOMEXYTOYHBIMM OMOPaMu U NANTHBIMKU ONopamMm No KoHuam; 1 -
cBallHas onopa; 2 - HacblMnb; 3 - MacCUBHbIE OMOpbI; 4 - Xene3obeToHHas nnmTa

PucyHok 6.3 - TIpaMmonuHenHble nepexoabl TPYy6oNpoBOAOB Yepe3 eCTeCTBeHHbIe NPEeNnATCTBUS 6e3 KoMneHcauum
npoposbHbLIX Aedopmauunn

6.10 KOHCTPYKL WM ONnorP

6.10.1 YCTpOMCTBO Xene3obeTOHHbIX MIUTHBLIX ONOp MOXET NnoTpeboBaTbCsl MpPU HeCyLleh CNoCOBHOCTU TPYHTOB MeHee
0,15-0,2 Mla, npu 6onbLLINX OMOPHbLIX AABMNEHMSX U HEYCTOMYMBBLIX OTKOCaX. Pasmep nnuT onpegensitoT UCXOA4s U3 YCIoBuUS
nepegayn OaBNeHUs1 Ha rPYHT, OQHAKO LUMPUHA UX CTOPOHbI JOIMKHA ObiTb He MeHee 0,4 M. [1InuHa CTOPOHbI JOMKHA ObITh He
MeHee OBYX AnaMeTpoB TPy Ans ogMHOYHOro Tpybonposoaa.

6.10.2 MNnuTHbIE onopbl HEOBXOAMMO MPUMEHATL Ha KparHUX onopax B MecTax BbixoAa noaseMHoro Tpybonposoga us
rpyHTa, a Takke Ha NPOMEXYTOYHbIX PYHTOBBLIX onopax. B mectax Bbixoga nogseMHoro Tpybonposoga Anametrpamu 80-150
MM U3 rpyHTa, a Takke Ha MPOMEXYTOYHbIX MPYHTOBbLIX Onopax C ob6cbinkon TpybonpoBoAa rpyHTOM paspeluaeTcsa Takke
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NPUMEHATb Nnockne nnuTbl. Tpybonposoa anvametpamm 80-150 MM yknagbiBalOT Ha Crow necka TonwmHow 15-18 cm. [Ons
TpybonpoeogoB avametpamu 200-500 MM HeoOXOAMMO MPUMEHSITb NAUTBI C  JIOXXEM, COOTBETCTBYHOLUUM ONaMETPY
TpybonpoBoaa (pucyHok 6.4).

Cxoba @10
@523=1020
| /%‘l
WER
n 1% /
u U

=

EOQ—1200

|—

@10 | @10

[ =
rl'_‘ﬁl..‘_\“-
|
|
—={ 200 F=—

150—

150—
— = 250 e BO0— 160 —s-

250

Pes—— B0=—1600 ———==

PucyHok 6.4 - [InuTHasa onopa ¢ noxem Ans yknagku TpyéonpoBoaa
6.10.3 lMnuTHLIE ONOpbLI U CTOMKM PEKOMeHAyeTcsi u3rotaenmeatb M3 6eToHa knacca B15, moposocTtorikoctbio F300 u
BOAOHenpoHuuaemocTbio W4,

6.10.4 lpn HagsemMHOM npoknagke TpyOOMpoBOAOB NPUMEHSIIOT CBanHble onopbl. CealiHble onopbl He TpebytoT
TPYAOEMKMX 3eMIsiHbIX paboT, KOTopble Ha nepexodax 4epe3 peku M oBparv MpUXOOQUTCS BbIMOMHATE C WUHTEHCUMBHBLIM
BOJOOTMBOM.

6.10.5 CBaM NOMMMO BEepTMKANbHOrO [AaBMEHUSI MOTYT BOCMPVHUMATb WM 3HAYUTEMbHbIE TFOPU3OHTANbHbIE HarpysKku.
MpoekTunpytoTcs ceanHble onopbl cornacHo CIM 24.13330.

6.10.6 [ns yoepxaHusa pactpyboB Tpyb Ha ornopax OT BO3MOXHOIO BEPTUKANbHOIMO nepemeLLeHns apMaTypHbI Kapkac
npegycMaTpmBaeTCca C BepTuKamnbHbIM BbIMyCKOM apmatypbl anametrpamy 10-16 mm gnuHon go 500 MM B 3aBUCMMOCTU OT
anametpa Tpy6bl cM. [8], [9].

6.10.7 OuameTp Bbinycka apMaTypbl ONPeaensieTcs YyCUnmem BO3MOXHOMO BEPTUKANbHOIO NepemelLeHunst Nog AencTBueM
CUInbl peakuuu, paBHOW Becy TPyGbl ¢ BofoW. Tpyba (MKCUMpyeTCs CTEpXKHEBLIMU MpUXBATKaMu, KOTOpble MpUBapuBaloTcs K
BbINyckam apmMartypbil.

Bo3moXHO B3ameH NPUXBATOK NCNOJS1b30BaATb JIEHTOYHbIE XOMYThbI C 3aTskkoM GonTamm yepes3 pe3nHoBble NMpOoKNnaaku.

6.10.8 B kayecTBe OOMHOYHbIX CBall MOXHO Mcnonb3oBaTb cBau u3 Tpy6 BULUI ¢ npuBapkon purens. K purento Tpyba
NpUCoeanHSETCA C NOMOLLbI NpuxBaTok. Ha pucyHkax 6.5 n 6.6 npmBedeHbl BO3MOXHbIE KOHCTPYKLMM KeNe3oBeTOHHbIX
PyHOAMEHTHbIX NMAWT, CToek, BalliMakoB, HEMOABWMXKHbLIX OMOP M KaTKOBbIX OMOpP, KOTOpble HeobxoAWMmbl Ans CTPOUTENbCTBA
Hag3eMHbIx TpybonpoBoaos, cm. [5], [7].
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PucyHok 6.5 - OnopHble xxene3o6eToHHble 6awumaku ana Tpyo6 auametpamm 400-500 mm nop ogHY CTOMKY (a), noa ABe
cToliku (6)
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a - Npu AByx cTourKax; 6 - Npu ogHOW CTolKe

PucyHok 6.6 - BepxHue 4acTu onop ¢ NpoaoribHO-NOABUKHBIMU KaTKOBbIMU OMOPHbLIMU YacTAMU

6.11 TPAHCINMOPTUPOBAHUE U XPAHEHUE

6.11.1 TpeboBaHMsA K TPAHCMOPTUPOBAHUIO N XpaHEHUIO TPYO M YNNOTHUTENbHBIX MaHXeT NpuBeAeHbl B nogpasaene 5.16
HacTosiwero CI1.

6.12 OXPAHA OKPV)KAIOLIJ,EW CPEADbI
6.12.1 TpeboBaHMs K OXpaHE OKpYy>KaloLLen cpeabl ykasaHbl B nogpasgene 5.17 Hactoswero CrI1.
6.13 TPEBOBAHUA BE3OINACHOCTU

6.13.1 TpeboBaHua GezonacHocTU NpuBeaeHbl B nogpasaene 5.16 HacTtoswero CrI1.

7 MNPOEKTUPOBAHUE W CTPOUTENBLCTBO MNOA3EMHbLIX TPYBOMNMPOBOAOB CMOCOBOM
FOPU3OHTAJIbHO-HAMNPABJIEHHOIO BYPEHWUA (THB) C NPUMEHEHUEM TPYB U3 BYLUT

7.1 9KCMNNYATALUUOHHBLIE U MOHTAXHbIE HAIMPY3KW, OEACTBYIOWME HA TPYBOMNPOBOADI,
NMPOKNAOBIBAEMBIE BECTPAHLLUEWHbIM CNOCOBOM MHB

Ha Tpy6onpoBoabl 4eNCTBYIOT CneaytoLmne Harpysku:

1) BHELUHWE Harpy3ku OT rpyHTa, TpaHcnopTa, COBCTBEHHOIO Beca Tpybbl 1 Beca TPaHCMOPTUPYEMON XUAKOCTU;
2) BHYTPEHHEE AaBneHne XUOKOCTY;

3) oceBble Harpy3k1 Npu NPOTArMBaHUM TPYObl B pacLUMPEHHYO CKBaXKMHY.

7.2 BHELUHME HATPY3KW, OEACTBYIOLUUE HA TPYBOMPOBOAbI, MPOKINAALIBAEMbIE CMTOCOBO0OM
rHB

7.2.1 Ona pacyeTa BepTUKaNbHOrO OABMEHUSI TPyHTA Ha TpyOy OT BHELUHMX HArpy3ok NpW 3akpbITbIX NpOKNagkax
NPUHMMAETCA pacyeTHasi cxema, NnpuBedeHHas Ha pucyHke 7.1 [1].
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SRS SR SN

PucyHok 7.1 - CpegHee paBrneHue rpyHTa Ha noa3eMHbIn Tpyb6onpoBoa

Ona pacyeta NpuvHWMaeTcA cpedHee [aBreHWe TpyHTa MO TOPMU3OHTANbHOW MITOCKOCTU, MPOXOAsILEeN 4Yepe3 UeHTp
TpybonpoBoaa, koTopoe onpeaensieTcs no opmyrne

Yep T49rmp =Tec*rhcp’ (7.1)

A€ “Fonr - yAernbHbIA BEC rPYHTa B €CTECTBEHHOM COCTOSIHUM;
drp - AABNEHWe rpyHTa Ha TpyOy.

7.2.2 Mpu npoknagke Tpy6 crnoco6om MB Hag Tpy6oi o6pasyeTcsi CBOA €CTECTBEHHOTO PAaBHOBECUS BbICOTON #.p . ITO
OoTpaXeHo Ha pucyHke 7.2, a. Bbicota cBoga onpegensietcs no gopmyrne

PR (7.2)
CE Etg({:" .

rae ¥ - yCrNoBHbIN Yron BHYTPEHHETO TpeHus, rpag,.
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Qe =Yecr feo

a) T ? 0
0

A~

‘&c L]

a - onupaHmne cBoAa Ha ypoBHE LeHTpa TpyOhl; 6 - onupaHne cBoga Ha ypoOBHE BEPXHEN obpasytoLLen Tpyobl

PucyHok 7.2 - [laBneHue rpyHTa Ha nogseMHylo Tpyby npu obpaszoBaHum cBoAa eCTeCTBEHHOro paBHOBecUst
7.2.3 Ha4ano ceoga nomellaeTcs Ha ypoBHe Bepxa TpyObl (pUCYHOK 7.2, 6), BbicoTa kcn Oynet paBHa [1]

B
foep = —— 7.3
= " Digp (7.3)
rme 5=iL|1+ tg2[45° - g] - BENuMYMHa nponeTa pasrpy>eHHoro ceoga. [ins pactpyOHbix Tpyb Takoe pelleHune bonee
LenecoobpasHo.
7.2.4 [laBneHve rpyHTa, pacnornoXeHHoro Bbie To4ku 0, MONMHOCTbI0 BOCMPUHUMAETCA TPYHTOBLIM CBOAOM, @ Ha TpyObl

JaBUT TPYHT, HaxogslMUCcs BHYTPM CBOAa €CTECTBEHHOrO paBHoBecws. [laBneHue MpUHUMAeTCsl  pPaBHOMEPHO
pacnpefeneHHbIM 1 paBHbIM

fS'TEB = -TEET'EEEB . (74)
7.2.5 CpegHee gaBrneHue rpyHTa Ha ypoBHe kcp onpegensieTcs no copmyne
2 2 - ¥
Fop = ’T’ECT"EECPDH - TECT-'ggcptg [45 - 5] . (7.5)

7.2.6 MNpy HEKOTOPOM 3HaYEHMU Ech = k.. MOXeT 00pa30BbIBATLCS CBOJ ECTECTBEHHOTO PaBHOBECHS (Mpu dep =0).

Hwke %.; AaBneHve rpyHTa Ha Tpy6y OCTAeTCs NOCTOSIHHLIM NPU YBENUYEHUM TMYGUHbI 3a0XKEHNS

o ) 7.6
tgz[45 —g]tgqa (7.6)
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rae tgfﬂ? = pr - KOSd)(bMLJ,MeHT KpenocTu, yHMTbIBaPOLU,VIﬁ CyMmMapHoe aencrteme cun TPEeHUA N CMeLLEeHNA rpyHTa.

[nsa cBA3HLIX TPYHTOB KO (PULIMEHT KpenocTun onpeaenseTcs hopmynomn
C
Jep =20+ —, (7.7)
[0

roe tgi - yron BHyTPEHHEro TpeHus;
£ - yAenbHOe cLenneHue;
J - CKUMaloLLee HanpskeHne, NP1 KOTOPOM OMPEeAEnsAeTcs CONPOTMBIIEHNE CBSA3HOIO rpyHTa CABUTY.

7.2.7 YucneHHble 3HayYeHUss KOI(MULNEHTOB KPEMOCTUM ANA HEKOTOpbIX FPYHTOB U COOTBETCTBYIOLLME YCNOBHbIE YITbl
BHYTPEHHEro TpeHWs1 NpuBeAeHbl B Tabnuue 7.1.

Tabnuua 7.1 - KoadpcpuumeHTbl KpenocTtu fxp (no M.M.MpoToAbAKOHOBY) M YCNOBHbI€ Yriibl BHYTPEHHEro TpeHus
pa3nuyHbIX rpyHToB [1]

N MpyHT KoadbunumeHT | YcnosHbIV yron
n.n. KpPenocT fxp BHYTPEHHEro
TpeHuna ¥ | rpag.

1 | MnbiByH, BONOTUCTBIN TPYHT, Pa3XWXKEHHbIA TPYHT 0,3 9

2 | lMecok, Menkui rpaBuin, HACbIMHON FPYHT 0,5 27

3 [ PactutenbHbIn rpyHT, TOPd, CbIpON NECOK, CNabbli IMUHUCTbLIN 0,6 30
rPYHT

4 | MWHUCTBIN TPYHT, Nécc, rpaBun 0,8 40

5 | T1NOTHBIN MAIMHUCTBIN FPYHT 1 60

6 | LLlebeHncTbIn rpyHT, ranbka, paspyLUeHHbIA cnaHew, TBepaas rmuHa 1,5 60

7 | Msarkuin cnaHeu, MArkMin M3BECTHSAK, Men, Mep3IbIi FPYHT, Meprerb, 2 65
CLIeMEHTMPOBaHHas ranbka U XpsiLll, KAMEHUCTbIA FPYyHT

8 [Hekpenkue cnaHubl, NAOTHLIA Meprenb, pa3pyLUeHHbIN NecYaHnK 3 70

9 [Kpenkun rmuHUCTbIN cnaHeL, HEKPenkKne necHaHkn N N3BECTHSKMK, 4 70

MATKMIA KOH rmomepar

7.2.8 BenuunHa BepTUKanbHOro AasneHns (1. OnpefenseTcs kak NpoussefeHne AaBNeHus rpyHTa ¢, Ha Auametp Tpy6bbl

i

H-

B atom cnyvae

2
7 o
Oy =ngplly = nhgpaly = ;?.H 1+1tg45 _g ) (7.8)

rae # - kKoahduumneHT neperpysku, pasHbin 1,5.

7.2.9 BenuunHa paBHoaeincTeytoLero 60KoBOro AaBneHust rpyHTa ¢ koadduuneHTom neperpysku x4 = 0,8 6yaet pasHa

L . ®
s =”2Trpﬂn[kcs +?H tg?]45 | (7.9)
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7.2.10 PaBHogencTByOLlas pacYeTHOW BepTUKaNbHOW Harpysku OT AaBfneHWs Ha3eMHOro TpaHcrnopTa fop, kH/m,

onpegensieTcs no opmyrne

B
QTP = HqTPDHp, ; (7.10)
roe # - Ko9(hPUUNEHT HAAEXKHOCTM ANs1 KONIECHOrO TpaHCcnopTa, paBHbi 1,4, Ans ryceHnyHoro - 1,0;
¢ - PABHOMEPHO pacnpefeneHHas Harpyska oT TpaHenopTa, onpeaenaemas no Tabnuue 5.11 HacTosiwero CIT;

I - koadhdUUMEHT ANHaMUYHOCTK, Npu i =0,5m B =1,17;npn z =1,0m £ =1,

7.2.11 PaBHOOEeNCTBYOLWAs pacyeTHON rOpU3OHTasNbHOM Harpysku OT Ha3eMHOro TpaHcnopTta Qgp kH/m, onpegensertcs

no cpopmyne

Omp = 2 Dt (7.11)
rae ® - KoauuUneHT HagexHoCTH, pasHbln 1,0;

Ay - KO3DULMEHT BOKOBOrO AasneHns Ans rpyHToB -1 - T-lll, npu ynnoTHeHHOM rpyHTe paBHbin 0,5, Ans rpyHTos -1V -
-VI pasHbin 0,1-0,3 [1].

7.2.12 PaBHOOeNCTBYlOLlAs pacYeTHOW BepTUKanbHOW Harpyskm OT COOCTBEHHOro Beca Tpybonposoga, kH/wm,
onpegensiercd no copmyrne

Or = nlY, (7.12)
rae # - Ko3(hdULUNEHT HAaAEXHOCTM NO Harpyske, paBHbIn 1,1;

(Y - TeopeTnyeckmii Bec Tpy6, kH/M.

7.2.13 PaBHOaeNCTBYOLWAA pacyeTHON BEPTUKANbHOM Harpy3ku OT Beca TpaHcnopTupyemMon Boabl, kH/m

o =n§'}f}§ﬁ, (7.13)

rae # - Ko3(PUUNEHT HAAEXHOCTM NO Harpyske, paBHbin 1,0;

D

sy - BHYTPEHHUI AnameTp Tpy6, m;
‘¥ - yOerbHbIA BEC BOAONPOBOAHON BOfb!, MPUHMMAaeMbIn paBHbIM 0,98 kH/m 3 .

7.3 ONPEAENEHUE PACYHETHbIX U3T'MBAIOLLMX MOMEHTOB

7.3.1 PacyeTHble narnbatome MoMeHThl, KH-M, OT AelCTBMA BepTUKaNbHbLIX Harpy3oK OT TpaHcnopTa npu npoknagke Tpy6
cnocobom MG npn 2~ =180° onpegenstoTtcs no opmyne

My = 012508 1 (7.14)

PacueTHbIn narnbatowmnin MOMEHT OT AEACTBUSA FOPU3OHTaNbHbBIX HAarpy3ok
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— I
M. = —D,lEﬁQTprcph, (7.15)
roe » - koachduumeHT GOKOBOro gaBneHus.

7.3.2 PacyeTHbin n3rmbaromii MOMEHT OT COOCTBEHHOro Beca TpyObl M TpaHcnopTvpyemon Bogbl npu 2o = 180°
onpeaenseTcs no gopmyne [4]

Mo =0,07(0; +Q{.p}rcp. (7.16)
CymMMapHbI pacyeTHbIN N3rmbaroLLmMii MOMEHT B NOTKe TpyObl, KH-M, OyoeT

M

pary = My ~ M+ My (7.17)

PacueTHas npuBegeHHas Harpyska an , kH/m, onpegensietcst no popmyne

M

_ Jacd
= 7.18
y 0,3187, 7.18)

7.4 NTPUMEP PACHYETA

OnpepenuTb BepTukanbHoe U BOKOBOE AaBneHne rpyHTa Ha xecTkylo TpyGy us BULLM ¢ HapyxHbiM avametrpom Ll =
32,5 cm, yknagpiBaemyto cnocobom MHB Ha rmy6uHe 2 m B necyaHom rpyHTe (I-1ll). TpaHcnopTHasa Harpyska HI-60, A-14.

YaernbHbIi Bec rpyHTa ¥ =17 kH/M3 1 yron BHyTpeHHero TpeHus # = 30°.

7.4.1 PacuyeTHbI NponeT pasrpyxatoLero ceoga

B=D,

1+ tgg[-*-'li" —g]] =325215=07wm.
7.4.2 BbicoTa pasrpyaloLero csofa npu koadduimeHTe npouHoctn f =0,6

o800 _gsp
2F 206

E

7.4.3 PacyeTHas curna BepTUKaNbHOIO paBHOOEWCTBYHOLLIErO AaBMEHUS TPyHTa Ha Tpyby ¢ ko3 pULMEHTOM neperpysku
=15

?ETDE

2f

O = 15 Dy = nhp Dy = [1 +tg[45°— g]] =1,5'0,581,7-0,32 =0,481eim = 4,8 kHin .

PaBHogeucTByloLee 6o0koBOe AaBneHne ¢ KOIPUUUEHTOM neperpyskn x4 = 0,8

L P
= D |, + =2 |g?lase -2 = 0817 0325|1058+
Qrp 22 H[ CE 5 ]g [ 2] [

=08 170325 (058 +0,162) 0,25 = 0,08 1eim = 0,8 kHm.

D’zgi]tgzliﬂrﬂ" ~15%) =
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7.4.4 PaBHogencTBYIOLWAA BepTUKanbHasa Harpyska oT 4eNcTBUs ryceHnyHoro TpaHcnopta HIM-60 pasHa pr = ;quPDHP;

npn iz =1,0m Q?p =1,2-35,3-0,325-1,1=16,4 kH/m;

npn i =15m E =1,2:25,4-0,325:1,1=10,89 kH/m;
P

npu j; =2,0m Q?p =1,2:18,7-0,325-1,1=8,08 kH/m.

7.4.5 PaBHOOeNCTBYyHOLAA rOPU3OHTaNbHOM Harpysku ot gencteusa A-14 OymeT paBHa Q;"p = HngDHhH, roe }-._H -

KO3 PULMEHT BOKOBOrO AaBMEHUS, NPUHATLIN paBHbIM 0,2:

npu iz =1,0m Qgp =1,0-35,3:0,325:0,2= - 2,29 kH/m;
npm k =1,5m Q;"P =1,0-25,4-0,325:0,2= - 1,65 kH/wm;

npu j; =2,0m Qip =1,0-18,7-0,325-0,2= - 1,21 kH/m.

7.4.6 PaBHOZeNCTBYOLLLAA BEPTMKANbHOW Harpy3kn oT cobCcTBeHHOro Beca TpybonpoBoaa paBHa

01 = amyg,h( Dy — %) =1,13,14:72,00,0072=0,32 kH/m,

roe fer - yoenbHblii Bec BULLT, pasHbiii 72,0 kH/M3 .

7.4.7 PaBHOgeNCTBYOLWAs BEPTUKANbHOW Harpy3kun OT Beca TpaHCNopTUPYyEMOn Boabl

Tabnuue 7.2.

(9 = #0257y, D2 =1,00,25:3,14:9,8:0,3182=0,77 kH/m.
7.4.8 BenuuvHbl usrmbarLnux MOMEHTOB, MPUBEAEHHbIX HArpy3oK, KO3(dULMEHTOB 3anaca MpPOYHOCTM MpUBEOEHbI

Tabnuua 7.2 - PesynbraTthl pacyeta NpoyYyHOCcTM Tpy6onpoBoga anameTtpom 300 mm

N n.m. koM E r E r , kKH/ , kH/ E r E r
or. | On | Oh | oF e & Mp. | Mg | Mp. | Mg,
KH/m kH/m M KH/m M M KH-m KH-m kH-m kH-m
1 1,0 4.8 -0,8 10,95 -1,82 0,32 0,77 0,09 0,025 0,8 -0,036
2 1,5 4.8 -0,8 6,20 -0,87 0,32 0,77 0,09 0,025 0,12 -0,017
3 2,0 4.8 -0,8 3,29 -0,05 0,32 0,77 0,09 0,025 0,06 -0,009
MpopomkeHue Tabnuubl 7.2
N , 1] 0
o .33 M MI‘+MB’ ZQB’ EQT7 MP, erp’ _an MI‘P’ Qg, - erp
o KH'm kH/m kH/m KH-m kH/m Kp=—". KH-m H/ 0~
Q KA/M QI‘F
I mp
KH/M kH/m
1 1,0 0,012 16,84 -2,62 0,879 17,38 2,8 0,065 1,28 38,3
2 1,5 0,012 12,08 -1,67 0,443 8,76 5,6 0,065 1,28 38,3
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| 3 | 20| 0012 9,18 -0,85 | 0,166 | 3,2 15,3 0065 | 128 | 38,3 |

7.4.9 BenvyuHbl gonyckaemoro BHYTPEHHEro AaBfieHWs M3 YCroBMS MPOYHOCTW, onpedensieMble no dopmyne (5.46)
HacToswero Cl1, npuBeaeHsl B Tabnuue 7.3.

Tabnuua 7.3 - BenuuuHbl AONYCKaeMoro BHyTPEHHEro AaBreHusi U3 yCrioBUA NPOYHOCTHU Pnp, MMa, Ppﬁﬁ =1,6 MIa

Y A14, O £, =p_f'
F
P
1,0 8,97 5,6
1,5 11,32 7,0
2,0 12,97 8,10
1,0 13,44 8,4
1,5 13,44 8.4
2,0 13,44 8,4

7.4.10 B cooTBeTCcTBMM C pacyeToM Ansa npoknagku Tpybonposoga gvamerpom 300 mm Ha paboyvee gaeneHue 1,6 Mla
npuHumaem Tpyby us BULUI knacca K-9.

7.4.11 Ona gpyrux TUMNOB rPYHTOB NoJlyYeHbl CriedyloLye pacyeTHble AaHHble, KoTopble NpuBeaeHs! B Tabnuue 7.4.

Tabnuua 7.4 - Pac4yeTHble AaHHble

N n.n. Tun rpyHTa J.cm ¥, rpag. g,cm g CM
1 [PYyHTbI IMUHUCTBIE 1,0 30 32,8 16,4
2 MN3BecTHsK, men 2,0 65 13,1 6,5

MpumeyaHme - MNpoknagka Tpyo NPOM3BOAMTCS HUDKE YPOBHSI MPOMEP3aHUsI TPYHTOB.

7.4.12 Onsa guametpoB 80-250 MM BenuumHbl KO3(hULMEHTOB 3amaca NpoYHOCTU OyayT ewle Bbilwe, Yyem ans Tpyo,

paccMmaTpuBaeMbIX B NpUMepe pacyeTa. PacyeT Ha NpoYHOCTb Tpy6 3TUX AMaMeTpoB aHanorMvyeH npuBegeHHoMy pacyeTty ans
Tpy6 guameTtpom 300 mMm.

7413 B 3aBucumoctn OT NHXXEHEPHO-reonorm4ecknx un rpagocTpouTerbHbIX yCJ'IOBI/II7I, FJ'Iy6VIHbI 3aroXeHuAd,
npuMmeHdaemMoro 060py,D,OBaHWiI, CbOprI N pasmepoB Ce4YeHUA BXOAHOINo U BbIXOAHOINO KOT/IOBAaHOB B MPOEKTE onpenendaercad

cnocob nx COOpYXeHu4. D,OI'IyCKal'OTCFI pa3nn4yHbIe cnocobbl COOpPYXeHUA CTapToBbiX U NMPUEMHbIX KOTJ10BaHOB U NPUAMKOB B
COOTBETCTBMU C TPpaANLUMNOHHbIMU MeToO4aMu.

7.5 MPOEKTUPOBAHUE TPYBOIMNPOBOAOB U3 BYLI, MPOKINAALIBAEMbIX METOAOM N'HB

7.5.1 Pac4yeT nogsemHbix Tpybonposogos n3 BULUI gormkeH nponssoautecs ¢ obwmmn tpebosaHuammn CI 31.13330, CM
36.13330 1 nogpasgenos 5.6, 5.7 HacToswero CI gononHuTensHO Ha AedhopMaTUBHOCTb.

7.5.2 Npun npoekTMpoBaHMmM HanopHbIX ceTen n3 BULLI pacyet Tpy6onpoBO4OB HAa NPOYHOCTL CREAYeT NPOM3BOANUTL NyTEM
COMOCTaBMNEHUsI HecyLlel CnocoBHOCTU TpyO C pe3ynsTUPYIOWUMKU AaHHLIMK MO NPUMBEOEHHBIM Harpyskam Mpu pasnuyHbIX

ycnosusix paboTbl TpybonpoBoaa ¢ y4eTom CBOAOOOPa30BaHUS.

7.5.3 B kauecTBe Harpysok, 4ENCTBYIOWNX Ha Nog3eMHbI Tpyoonposog 13 Tpyd BULLIL, cnegyet npuHumaTh:

BHYTPEHHEE AaBneHne TpaHCNopTUPYEMO BOAbI;
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AaBneHne rpyHTa C y4eToM CBOA00OpasoBaHus;

AaBneHne NoABWKHbIX TPAHCMOPTHLIX CPEACTB, NepeaarLLeecs Ha TpyOonNpoBoOA Yepes rpyHT;

coBCTBEHHBIN BEC TPYObl U TPAHCNIOPTUPYEMOW XMAKOCTU.

7.5.4 PesynbraTbl pac4eToB, NMPOBEAEHHbLIX B COOTBETCTBUM C PACCMOTPEHHON METOAMKOW NPU PasfuYHbIX COYETaHUsAX
AEeNCTBYOLWMX Ha TPYBOoNpoBOA Harpy3oK, A0MKHLI CoAepXaTb 3Ha4YeHNs ONYCTUMOro BHYTPEHHEro AaBneHust BoAbl NCXoAs 13
Hecyllen cnocobHocTn Tpyb Ha MPOYHOCTb Mpu yknagke Tpybonposoda C y4eToM MyOBuHbI 3anoXeHus, cuutas OT Bepxa
TpyObi:

B rPYHTaXx LUECTW KaTeropui (Neckn KpyrnHble, Mernk1e, nbinesBaTtbie, Cyxue, CYrMNHKK, MUHbI);

OT BO34eNCTBUSA eOUHMYHON TpaHCNopTHOW Harpy3skn A-14 n HIT-60;

C Y4ETOM rnyBuHbLI CE30HHOIO NPpoMep3aHus.

7.5.5 Pacuet TpybonpoBoga HEOOXOAMMO MPOU3BOAUTL Ha COBMECTHOE (KOMOWHMPOBAHHOE) BO3OENCTBME BHYTPEHHErO
OaBINEHWS N BHELUHMX HArpy3okK, y4nTbiBas cregyowme crnyyaun:

Ha TpybonpoBoa AEVCTBYIOT BHYTPEHHEE AaBMNeHMe BOObl U BHELLHAS HAarpy3ka oT AaBMneHus rpyHTa;

Ha TpybonpoBoa AEVCTBYIOT BHYTPEHHEE AaBMeHWe BOAbl, BHELLHSS Harpy3ka OT AaBfeHus rpyHTa U TpaHcnopTa.

B ka4ecTBe pacyeTHOro NnpMHUMaeTcs crny4van, koraa Tpybonposod nogsepraeTcs HambornbLIeMy CUMOBOMY BO3AENCTBUIIO.
7.5.6 KoadhpmumeHT neperpyskun ans onpegeneHns pacqeTHbIX Harpys3ok Ha Tpyby npuHMMaeTcs paBHbIM:

ONa BEPTUKanbHOro AaBnenns rpyHTa - 1,4;

Ons1 ropu3oHTanbHoro aaenexHus - 0,8;

ONs BEPTUKarbHOro AaBneHuns TpaHcnopta (aBTomobunen A-14) - 1,4.

BenunuunHbl ocTtanbHbIX KO3 MOULMEHTOB NPUHUMAKOTCH paBHbIMU 1.

7.6 BHYTPEHHEE OABNEHWE TPAHCMOPTUPYEMOW BOObl

7.61* BenuuuHa BHyTpeHHero [AaBneHusi Bodbl B TpybonpoBoae yCTaHaBNMBAETCA Ha OCHOBaHWM MOPaBNYECKMX
pacyeToB C y4eTOM pearbHbIX OaHHbIX MPOEKTUPOBaHUA. [mapaBnuyecknii pacyeT TpyOONpoBOAOB CMCTEM BOAOCHAGXEeHMSs
npou3BOANUTCS B COOTBETCTBUM € TpeboBaHuamu CI1 31.13330 n nogpasgena 5.2 Hactoswero CI1.

* 3peck 1 ganee. Hymepauus cooTBeTCTBYET OpurMHany. - lNpumevaHne nsrotosutens 6asbl 4aHHbIX.

7.62 BenuumMHa pacyeTHOro BHYTPEHHEro AaBrieHus PP cornacHo CI1 31.13330 npuHMMaeTcst ¢ y4eTom unn 6es3 yyeta
rMapaBnuyeckoro yaapa, B COOTBETCTBMM ¢ noapasgenom 5.2 Hactoswero CrIT.

7.63 Mpu OTCYTCTBUM B MPOEKTE BENMWUMHbI TMAPABMYECKOTO PAcHETHOrO AABMEHUsl, UCTbITaTeNnbHOe AaBneHne .o
NpPUHMMAaETCA B COOTBETCTBUM ¢ Tabnuuamu 5.14, 5.15 Hactosawero CIT.

7.7 NPOEKTUPOBAHUE BECTPAHLUEWHOW NMPOKNAOKU C MPUMEHEHUEM TEXHONOIMUN rHB

7.7.1 TexHonorns M'HB npu nNpoekTMpoBaHWM y4acTKOB OecTpaHLIEeWHOW MPOKNagKkM MNPUMEHSIETCA ANs HanopHbIX W
camMoTeYHbIX TPyOONPOBOAOB BOAOCHAOXKEHUS U BOLOOTBEAEHUS.

7.7.2 B 3aBUCMMOCTM OT MPUHSITOTO B MPOEKTE pacyeTHOro AvMameTpa M ANUHbI ydYacTka OecTpaHLIenWHON NpoKnagku
BblOMpatoTca mogens yctaHoBku THB 1 ee paboyas xapakTepucTuka.
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7.7.3 TexHonorus FTOPU3OHTaNbHOro HanpaeJ1eHHOIo 6ypeH|/|s=| MOXET NPUMEeHATbCA B 3aBUCUMOCTU OT KOHCTPYKUUU
6ypOBOFO WHCTPYMEHTA B Pa3JyiN4HbIX TPYHTOBbLIX YCITOBUAX - OT NecCHaHbIX U TMMUHUCTbIX TPYHTOB 40 CKallbHbIX.

7.7.4 Tpacca npoekTUpyeMoro yyacTka 6ecTpaHLUenHON NpoKnaakm MOXeT BbiTb KPUBOMMHENHOIO O4epPTaHNs U B NNaHe, u
B npocpune B npegenax AonycTumoro paavyca usrnba 6ypoBbIX LUTAHT.

7.7.5 Ona texHonormn THB TpebyeTcsi yCTPOMCTBO CTapTOBbLIX W MPUEMHbIX MPUAMKOB PacCYeTHOM BMECTMMOCTWU Angd
CBOEBpEMEHHOro oTbopa oTpaboTaHHOM BypoBOM CycneH3nn UNococammn U TPaHCMOPTUPOBAHWS €€ Ha pereHepaumio.

7.7.6 TexHomnorus ynpaensiemoro 6ypeHns NpuMeHsIeTCa Npy NPokKnagke HanopHeix TpybonposogoB anametpamu 80-300
MM anunHon nneten go 300-400 m B rpyHTax I-1V kateropuii (necku, cynecu, CyrmuHKK, rMuHbl 1 4p.).

Pasmepbl B MnaHe W KOHCTPYKTUBHO-TEXHONOTMYECKUE PELUEHUSI CTapTOBbIX M TMPUEMHbIX KOTMIOBaHOB (LUAXT)
NPUHUMAIOTCS B 3aBUCUMOCTM OT IPYHTOBbLIX YCIOBUM, IMy6GUHbI 3aroXeHus, AuameTtpa Tpyo, ANUH UX 3BEHBEB U T.4.

7.7.7 Ha ctagum 0OOCHOBaHWSI WHBECTULMA Ha OCHOBAHWM TEXHUKO-3KOHOMWUYECKOTO COMOCTAaBIIEHUS MNPUMEHEHMS
yka3aHHbIX B 6.1.1 1 6.1.2 MI'CH 6.01 [15] TexHonorun GecTpaHLLIENHON NPOKNagKu onpeaensieTcs TUn MexaHM3npoBaHHOM
ynpaBngemMon yCTaHOBKN.

7.7.8 Ha cragun paspaboTkM npoekTta yyacTkoB OecTpaHLIedHOW MpOoKnagkm C npumMeHeHuem TexHonorun [HB
pa3pabaTbiBalOTCA MPOEKT OpPraHM3auumn CTPOMTENbCTBA U CrneuuanbHble pasfgernbl NMPOMbILLIEHHON 6e30MacHOCTU, OXpaHbl
Tpyaa, TEXHMKM 6e30MacHOCTU 1 OXpaHbl OKpY>KatoLLen cpeabl B COOTBETCTBUM ¢ TpeboBaHuamMu HacToswero Crl.

7.8 MPOM3BOACTBO PABOT NO BEECTPAHLWEAHOW NPOKNAAKE C NPUMEHEHWEM TEXHOJOIMMU THB

7.8.1 MNogrotoBka cTpouTenbCcTBa C NpMMeHeHnem TexHonormm MHbB BbiNnonHAeTCcsa B COOTBETCTBUM C NONoOXeHuaMn 5.2.1-
5.2.4;5.2.6.1 M[CH 6.01 [15].

[o Havana npouecca 6ypeHWi| BbINOJTHAKTCA creayrowme onepauun:
npoBOOUTCA KOHTPOIb NCNPAaBHOCTU U pa6OTOCI'IOCO6HOCTI/I NOKaLUMOHHOWN CUCTEMBI;

OaTynkn BypUNbHOM ronoBKM BbIOUPAKOTCA B COOTBETCTBMM C NPOEKTHON rMybuHON GypeHns 1 HeobxoaMMON TOYHOCTbIO
npoknaaku Tpybonposoaa;

NOAroTaBMMBAOTCH MECTO CTOSIHKM OypOBOM YCTAaHOBKM C YKMagKoW MaToB 3a3eMSieHUs M MecTo Mpuema Bbixoga
GypUnbHOW roNoBKM B 3a4aHHON NPOEKTOM TOYKE Ha MOBEPXHOCTM C YCTPOMCTBOM COOTBETCTBYHOLLUX NMPUSIMKOB;

pa3pabaTbiBalOTCsl NPOEKTbl MPOM3BOACTBA PabOT, TEXHOMOrMYECcKMe KapTbl MU MHCTPYKLMU MO MPUMEHEHUIO KOMMIEKTa
GypoBoro o6opynoBaHus;

nocrne 3aBeplueHuss paGoT Mo npoknaake TpyGonpoeoda CTpouTenbHas Mrollaaka OCBOGOXOAETCA OT BPEMEHHbIX
COOPYXeHWI 1 BraroycTpamBaeTca B COOTBETCTBUMN C MPOEKTOM.

7.9 TEXHONOMMU BECTPAHLUEMHOMA NPOKNAOKW KOMMYHUKALMWA C TOPU3OHTAJNBHO-
HAMNPABINEHHbLIM BYPEHUEM

7.9.1 MNpu NpoeKkTUpoBaHUK y4acTkoB BecTpaHLIEeiHOM NpoKnaaku komMyHukaumi Tun MHB BeiOupaercst B 3aBUCUMOCTM OT
WH)XEHEePHO-TeonorMyecknx yCrioBmMi JaHHOMO y4acTka U pacHeTHOro BHYTPEHHErO AnameTpa npoekTupyemoro Tpybonposoaa.

[MnaHOBO-BbICOTHBIE MOKa3aTenu y4acTkoB OecTpaHLWEeNnHOW MNPOKNadkym KOMMYHMKALMIA HasHayalTcsa wcxogd U3
NonoXxeHuin obLLero NpoekTa 3TUX KOMMYHUKaLMIA.

Mmy6buHa 3anoxeHua Tpy6 m3 BYLUI n3 ycnosuss npoyHoctn guametrpamy 80-300 MM NUMUTMPYETCS MWHUMASbHbIM
pacCcTosiHEM OT MOBEPXHOCTM A0 LWenbirM NpoKnagbiBaeMoro TpybonpoBoda B YCTOMUMBLIX FPyHTax He MeHee [ABYX
AMaMETPOB, B HEYCTONUYMBbLIX FPYHTaxX - HE MeHee Tpex AMameTpoB. [jonyckaemoe 3anoxeHve Tpy6 paBHo 20 M, MUHMMarbHOE
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3arnybneHune Tpyb onpenensieTcs U3 ycrioBusi NPOMepP3aHUs rPyHTOB.
PaccToaHve mexay cTapToBbIM M NPUEeMHbIM Konoguamu HasHadvaeTtcest o 300-400 m.
B nnaHe Tpacca NpoeKkTMpyeTcsl Mo NPSIMO NIMHUM MeXay COCeQHUMMU KOSOALaMMU.

B npogonbHoM npodune nonoxeHue ydyacTka GecTpaHLLerHOW NPOKMaaku Mo BeSIMYMHE W HampaBrieHWIo YKIIoHa He
NMMUTUPYETCS 1 HasHavaeTcs No obLIeMy NPOEKTY.

7.9.2 Xapaktepuctmkn Tpy6 M pacoHHbIX 4YacTten ¢ coeguHeHnem Tuna "RJ", mcnonb3yembix npu 6ecTpaHLIenHOn
npoknagke Tpy6onpoBoaoB, NpuBEAEHbl B NpunoxeHusax A u b.

7.9.3 Tpwn BbINONHEHUN pacyeToB TPyO Ha NPOYHOCTb CneayeT MPUHUMAaTbL AaBfeHue Bblllenexallero crosi rpyHta c
Y4E€TOM CBOAOOOpAa30BaHUSA, BPEMEHHYK MOABWXHYIHO Harpy3ky no cxeme A-14 u HI-60, cobcTtBeHHyto Maccy Tpyb wu
TpaHCNOPTUPYEMOM XWUAKOCTU, AaBfeHwe TPaHCMOPTUPYEMOW XWAOKOCTU, a Takke (U3NKO-MeXxaHUYeckue XapakTepucTuku
rPYHTOB B 30He Tpybonposoaa.

7.9.4 CrapToBble U MPUEMHbIE NMPUSIMKM PEKOMEHOYETCs pa3MelLaTtb B MeCTax, CBOOOAHbLIX OT 3aCTPOMKM, OT 3ereHbIX
HacaXdeHUn W NoA3eMHbIX KOMMyHMKauuin. CTapToBbIM MPUSMOK 00OpyayeTcss rpy3onogbeMHbIMU  YCTPOMUCTBaMM ANs

OOCTaBKn arieMeHToB prGOHpOBOJJ,a ONs1 MOHTaXa nreTen.

7.10 MOHTAX TPYEOMPOBOAOB N ®ACOHHbIX YACTEN

7.10.1 MNpwu GecTpaHLeliHon npoknagke Tpybonposogos mM3 BULUI gomkeH cobniogatbCsi TEXHOMOTMYECKUA pernamMeHT,
BKITIOYAIOLLMIA NOATrOTOBUTENbHbIE, BCMOMOraTtefbHble U OCHOBHble paboTbl, COCTAaB W OYEpPEedHOCTb KOTOPbIX AOIHKHbI
YBA3bIBATLCA C KOHKPETHBLIMU YCIOBUSAMMU.

7.10.2 lMepen Hayanom MOHTaXHbIX PpaboT BHYTPEHHAS NOBEPXHOCTb TPYHbl (0COBEHHO KOomMbLEBOW Nas Ans MaHXeTbl) 1
HapyXHas MNOBEPXHOCTb rMNagKoro KoHua Tpybbl AOMKHbl ObiTb OYULLEHBI OT MOCTOPOHHUX MPEeAMETOB W BO3MOXHbIX

3arpﬂ3HeHV|I7I. MoHTax pr6 MOXET Npon3BOANTLCA KapTPUOXKXHbIM 1UInn NUHENHBLIM METOLOM.

7.10.3 3axeat npu nogbeme n onyckaHum Tpyd HeoBXoAMMO OCYLLECTBNATbL NpMcnocobneHmammn, obecneynBatoLLumMm nx
COXPaHHOCTb 1 UCKNoYatoLWmMMK yaapbl Tpyb Apyr o aApyra n TBepAble NOBEPXHOCTY.

7.10.4 Cb6opka Tpyb c pactpybHbiMm coeamHeHusamu "RJ" nponsBoguTca B COOTBETCTBMM C TpebosaHusmn 5.16.26
HacTosiwero CI1.

7.10.5 Mpoknagka Tpy6 n3 BYLUI cnocobom MHB ocywiecTBnsieTcs B Aga atana:
1) nunoTHoe BypeHne CKBaXKMHbI Maroro AMameTpa;
2) paclumpeHne NUNOTHOW CKBaXWHbI C OAHOBPEMEHHBLIM NPOTSArMBAHNEM TPYObI.

7.10.6 Pacyet Tpyb ¢ coeguHeHusiMn Tonbko "RJ" Npov3BOaUTCSt HA CPe3 MPUBAPHOIo Banuka Ha rmagkoM KoHue TpyObl
npu NpPogoSfibHOM MepeMeLleHnn cTonopoB. BennymHa pacvyeTHOro ConpoTUBIEHUST Cpesy ,:r? ana Tpy6 guametpamum 80-300

MM npuHdaTa pasHoun 240 MlMa.

7.10.7 BennumHbl pac4eTHbIX 3HAaYEHUI HeCyLLe CNOCOBHOCTU TPYD NpM OCEBOM HarpyxeHuu Qé:' npuBegeHbl B Tabnuue
7.5.

Tabnuua 7.5 - BenuunHbl pacyeTHbIX 3HAa4Y€HUIN HecyLllern CNOCOOHOCTU TPYO NpM OCEBOM HarpyxeHum

Dy, 80 100 125 150 200 250 300

on, kH 240 260 300 380 580 720 860
o
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KoadhumumneHTbl 3anaca Npo4yHOCTU, paBHbIE€ OTHOLLEHWIO Qc':' IQH, - B nNpegenax 2,5-5,8, roe QH - BEMuUYMHa ycunus

nNpoTskkn Tpy6, passusaemoro mawwmHamm MHB.

7.10.8 OuameTpbl paclMpeHHbIX NUIOTHbIX CKBaxWH [l ., yepes KOTopble NpoTArnealTcs TpyObl ¢ pacTpyGamu Tuna
"RJ", DOMXHbI ObITb HE MEHee, MM:

DF 80 100 125 150 200 250 300

sl 200 240 320 300 380 450 500

M

7.10.9 MuHMManbHbIA paguyc 3aKpyrneHnst CKBaXXUH AN NPOTSKKM TpyO AnMHOM 6 M B 3aBUCMMOCTU OT yrna u3rnba Tpyo
B coeanHeHusax "RJ" npueeaeH B Tabnumue 8.1.

7.10.10 Tpu wncnonb3oBaHMM Ha MOHTaxe TpybonpoBoga Tpyd HeMepHoW AnuHbl (MeHee 6 M) KX rMagkue KOHUbI
HeobxoaMMOo NpefBapuUTenbHO 0TPe3aTh 40 HY)XHOMO pa3Mepa B COOTBETCTBMM C TpeboBaHusimu 5.16.27 HacTtoswero CI1.

7.10.11 [Ons 6GecTpaHwenHoW npoknagkun (ropu3oHTanbHO-HanpaBneHHoe OypeHne) TpybonpoBogoB creayet
paspabaTbiBaTb NPOEKT NPOM3BOACTBA paboT C y4eToM oTAeNbHbIX nonoxernni MICCH 6.01 [15].

7.11 TMOPABIIMYECKUE UCTIBITAHUA U COAYA TPYBOMNPOBOAOB B 3KCIIJTYATALIUIO

7.11.1 WVcnbiTaHna ceTen BoAoCHabXeHus, BbINONHEHHbIX M3 BYLUI, AOomkHbl NpoBOAUTBCSA C YYETOM OCHOBHbIX
Tpebosanmn CI1 31.13330, CHuI 3.05.04 n B COOTBETCTBUM C MPOEKTOM Mpomn3BoacTBa paboT u HacTtoswum CI1 ¢ yyeTom
YCNoBU NOA3EMHON MPOTAXKKM TPYO.

MapaBnuyeckue UcrbITaHUst TPyOONPOBOAOB AOMKHBI NPOBOAMTLCS ABa pasa:
Ha MNPOYHOCTb (MPeaBapUTENBHOE UCMBITAHWE); MPOU3BOAMTCS HA MOBEPXHOCTU 3eMIIM [0 NPOTSHKKN 3BEHLEB;

Ha repMeTUYHOCTb; NMPOBOANTCS MOCIE NPOTSHKKM 3BEHLEB M 3aBepLUeHUsl Bcex paboT Ha JaHHOM yyacTke Tpybonposoaa ¢
YCTaHOBMEHHbIMM 3a4BWXKKaMM, HO 4O YCTaHOBKW MMAPAHTOB, NpedoXpaHUTENbHbIX KranaHoB U BaHTY30B.

7.11.2 BenuunHa wucnbiTaTenbHOrO rMapaBnnMYecKkoro AaBreHus Pmn,

Tpybonposoakbl Npu NpegBapuUTENbHOM M OKOHYATENbHOM MX WUCMbITAHUSIX, YCTaHABIMBAETCS MPOEKTOM C y4eToM paboyero
paeneHus. [lpy OTCYTCTBUM B MPOEKTE BENMUYMHBbI  UCMbITATENBHOIO [AaBMEHUS OHO [AOIDKHO NPUHUMMATbCA  Npw
npeaBapuTenbHOM M OKOHYaTeNbHOM UCMbITaHUSIX paBHbIM: pabodyee gaeneHue nntoc 0,5 Mlla; onpegensietcs no Tabnuue
5.15 nacTtodwwero Cr1.

Ha KOTOpoe crneayeTr ucnbiTbiBaTb HanNopHbIe

7.11.3 ObopygoBaHve Ans rMOPaBNMYECcKOro UCMbITaHUS OOMKHO BKMYATh MMApaBnNMyeckMin npecc (Hacoc), MaHOMETP,
MepHbI 6ak U BoAOMeEp 41K U3MEPEHUS KONUYECTBA NOAKAYMBAEMON BOAbI M BENUYMHBI YTEYKM. Ha KOHL@aX UCMbITbIBAEMOro
yyacTka TpybonpoBoga yCTaHaBNMBAOTCS 3arfyLLUKu.

7.11.4 Tllepeg HayanoMm npoBeOeHUs T[MAPABANYECKMX WCNbITAHUM criegyeTr npoBepuTb M ybeauTtbcs, 4TO U3
npeabsBNeHHbIX K UCNbITaHUI0 COBpaHHbIX NneTen TpybonpoBoaa NOMHOCTLIO yAaneH Bo3ayx.

WcnbiTaHust TpybonpoBoAOB C BHYTPEHHUM LIEMEHTHO-NECYaHbIM MOKPbITUEM CriedyeT HauuHaTb Mocrne 3anofiHEHUs ero
BOAOW WM NpeaBapuTernbHOM BbiAEPXKKM nog AaeneHnem (npubnuantenbHo 0,2 MIa) B TeveHue CyTok (ans nponuTKkM nop
LLeMEHTHOro pacTteopa).

7.11.5 NMpw ncnbiTaHMm cobpaHHoro TpybonpoBoAa Ha NPOYHOCTL BLIMOMHAKTCA CleayLwme onepaumm:

MOCTENEeHHO MOBLILLAIOT AABMEHNe B 3BeHbAX Tpybonposoga (no 0,3-0,5 MIa) ¢ BbigepXxvnBaHMEM OABMEHUSI HA KaXXOom
CTyneHn B cooTBeTcTBUM co CHul 3.05.04;
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npu OOCTUKEHUM B COBPAHHOM TPYGOMPOBOAE MCMLITATENLHOTO AABNEHWUS| Fy.m B TeYeHUe He MeHee 10 MUH He

pornyckatoT nagexus fasnenus Gonblue yem Ha 0,1 MMa, Npon3Boas AOMONHUATENLHYIO NOAKaYKY BOAb! A0 i -
MpumeyvaHus

1 I'Ile 06Hapy>+<eva| YTE€YKM B HaA3E€MHbIX NMNeTAX BO BpeMsA NOBblLUEHUA OaBleHua Heobxoanmo YCTaHOBUTb NPUYNHY
HapyLleHNnAa repMeTU4HHOCTU N NPUHATL Mepbl No ee NnKkBngaunn.

2 YcTpaHeHne obHapyXeHHbIX edEKTOB B NNETSAX TPybonpoBoAa MOXHO NPOU3BOAUTL MOCIE CHUMKEHUS AaBMEHUS B HEM
00 atMocdepHoro.

3 Kateropuuecks 3anpelyaercs XoXAaeHue Mo MCMbITbIBAEMbIM MNAETAM TpyGonpoBoAa, NMPOCTYKMBAHME U HaXOXAeHue
pabo4mx B 30HE MCMbITAHUIA.

7.11.6 Tlnetm TpybonpoBoga CYUMTAKOTCA BbIAEPXKABLUMMM UCMbITAHME HA MPOYHOCTb, €CnM  MNpu  OOCTUXKEHUN
UcnbiTaTeNbHOIrO AaBMNEHUS He NPOU30oMAET pa3pbiBa Tpy6, HAPyLLEHUS CTbIKOBbIX COEOMHEHMI U NpU OCcMOTpe Tpybonposoaa
He OyneT oGHapyXeHO yTeyek Bofbl.

7.11.7 [Ona npepoTBpalleHus cMelleHuss TpyO B MneTsix OT BO3OENCTBUS BHYTPEHHErO [JaBrneHusi Heobxoaumo
yCTaHaBNMBaTb B pawiOHe pacrnorfioXeHust pacTpyba NpwKUMHbIE XOMYTbl. [IpVXKMMHBIE XOMYTbI KPEMATCS K MOMNapHbIM
BBEPTbIBAEMbIM B 3€MJI0 METANIMYECKMM CBasiM, yCTaHABMMBAEMbIM Ha paccTtosiHm 12-18 m gpyr oT gpyra unn 6eToHHble
npurpysbl®.

* Tekct OOKyMeHTa COOTBETCTBYET opuruHany. - an/IMe‘-IaHI/Ie narotoBuTens 6asbl OaHHbIX.

7.11.8 WUcnbitaHnss cobpaHHoro TpybonpoBoga Mocrne MPOTSXKKM €ro 4Yepe3 pPaclUMPEHHYK MUMOTHYH CKBaXWMHY W
NOAKIMIOYEHNS K apMmaType Npou3BogaTCcsa nocrneaoBartenbHO B cooTBeTcTBMmM co CHul 3.05.04.

8 MPABUIIA NMPOU3BOACTBA PABOT MNMPU NPOKNAOKE TPYBOMNMPOBOAOB CMNOCOBOM 'HB

8.1 TOPU3OHTANIbHO-HANPABIEHHOE BYPEHUE

lopu3oHTanbHo-HanpasneHHoe OypeHne (THB) - TexHonorus, He Tpebywowasi NpoKNaabiBaHUs TPaHLERn K
obecneymBatoLLlas ansTepHaTUBHY Npoknagky TpybonpoBogoB. OHa MMeeT nNpeuMMmyLlecTBa nepes TpaauUMOHHBIM METOA0M
OTKPbLITON pa3paboTku.

MHB moxeT ocylecTBnATbCs ¢ HEGOMbLUMMKN NOBPEXAEHUAMN NOBEPXHOCTU, TpebyeT MeHblie pabodero NpocTpaHCTBa,
OCYLLEeCTBNSIETCA ropa3no ObicTpee, Yem TpagMUMOHHLIA MeToA Npoknagku TpybonpoBogoB. Hapsgy ¢ onepaTMBHOCTLIO U
3KOHOMMYHOCTbIO TexHororun OecTpaHLerHon npoknagku TpybonposogoB (B Tom unmcrne n MHB) oTnuuyaroTca BbICOKMM
KayeCTBOM M BO3MOXHOCTbIO BbIMOMHEHUS paboT B MecTax, rge TpaauUMOHHblE MeToAbl HenpuMeHWMbl. HemanoBaXHbIM
hakTOpOM OCTaeTCH M IKorormyeckas CTopoHa npuMeHeHus Nogo6bHbIX TEXHOMOTNN.

Mpoknagka TpybonpoeogoB u3 Tpyo BULLI ¢ nomowbto TexHonorum MHB MoXeT npuMeHATbCS Kak Anst HOBbIX, Tak U Ans
3aMeHbl yXKe CYLLeCTBYOLLMX U3HOLLEHHbIX Tpy6onpoBoaos.

[daHHas TexHonornsi ctaHoBUTCS Bce 6onee u 6onee pacnpocTpaHeHHON 1, BO3MOXHO, OOHON U3 cambix BbICTpOpacTyLLmnx
TEeXHoNornn 6ecTpaHLenHON NPOKNaakM TpyoonpoBOAOB HA CErOAHSALLHNA OEHb.

8.2 TEXHOJOINsA NPOKNAOKA

FHB - TexHonorms GecTpaHLWenHOW npoknagkn TpybonpoBodoB, npeacTaeBnslowas cobor cBepneHne HebonbLIoro
HanpaenstoLLEro OTBEPCTUS C UCNOMb30BAHMEM TEXHOMOMMMW CNEXEHWS U YNPaBNeHUs] CBEPSIOM C NMOBEPXHOCTY.
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CylHOCTb METoa COCTOWUT B WUCMOMb30BaHUM crieumarbHbiX BYpoBbiX CTAHKOB (BYpOB, LUTAHT), KOTOPbIE OCYLLECTBSAT
npensapuTensHoe (NUNoTHoe) BypeHne No 3apaHee PaccYUTaHHON TPAEKTOPWUM C MOCMEAYIOLMM PaCLUMPEHNEM CKBAXWUHbI 1
npoTackueaHmem B 06pa3oBaBLLIYyOCA NONOCTb TPYGONpPOBOAOB.

I'Ip|/| HeobXxoQMMOCTN U3MEHEHNE HanpaslieHnA 6ypeH|/|;| AocTturaeTca ¢ NOMOLLbHO onpe,qeneHHon KOHCTPYKUUn 6yDOBOl7I
FOJTOBKMW.

Hanpasnsiowasa ckBaxkmHa pacnosaraercs OT NOBEPXHOCTK 3emnum nog yrnom 8°-20° 1, 4OCTUrHyB HEO6X0AMMOW rMyOUHBI,
nepexoauT B ropusoHTansHoe nonoxeHue. OBbIMHO NPUMEHSIETCS CBEPIIEHNE CKBAXKUH C NOCTEMEHHBIM M3rMbGaHNeM Unn NoYTK
NpsiMbIM  BblpaBHMBaHWEM, YTOObI CBECTM K HyM TPeHWe W He [onyckaTb BbIxoda 3a npefenbl AOnycTMMmoro nporuba
COeAVHEHUsI U AOMYCTMMOro paguyca KpuBU3HbI TPyObl. TO yMeHbLUAeT BO3MOXHOCTb "noaBelumBaHus” Tpybonposoaa mnm
€ro NnoBpexaeHus.

Mpoknagka Tpyb6onposogos no TexHonorum MHB ocywecTBnseTcs B Tpu aTtana:
1) 6ypeHne NUNOTHOW CKBaXXMHbI HA 3a4aHHON MPOEKTOM TPAEKTOPUM;

2) nocregoBaTtenbHOe paclLUMpeHNe CKBaXMHBbI;

3) npoTdArvBaHue Tpybonposoaa.

8.3 BYPEHUE NMUNTOTHOW CKBAXWHbI

BypeHne nWNOTHOW CKBaXWHbl - OCODO OTBETCTBEHHbIA 3Tan paboT B OeCcTpaHLWEeNHONW Mpoknagke MeTOA0M
ropusoHTanbHo-HanpaeneHHoro 6ypeHust (THB) ceTel, OT KOTOPOro BO MHOIMOM 3aBUCUT KOHEYHbIM pe3ynerar. OHo
OCYLLECTBISIETCA MPY MOMOLLIM MOPOJOpas3pyLUaloLLEero MHCTpPYMEHTa - GypoOBOM FOMOBKM CO CKOCOM B MEpefHen 4actu u
BCTPOEHHbLIM NepeaaTyMkoM CUrHana MectoHaxoXxaeHus 6ypoBo rofoBKu.

BypoBas ronoBka coegnHeHa NOCpPeAcTBOM MOSIOrO KOpnyca C rMOKOW MPMBOAHOMW LUTAHIOW, YTO MO3BOMSAET YNpaBnATb
NpoLIECCOM CTPOUTENBLCTBA NUOTHOM CKBaXXWMHbI MU 00XOAUTL BbISIBNEHHbIE NPENATCTBUS B NOOOM HanpaBneHun B npegenax
ecTecTBeHHOro usrmba npotarnBaemon paboyven HUTW. BypoBasi ronoBka MMeeT OTBEpCTUS ANA nogadu crneumanbHOro
BypoBoro pacTeopa, KOTOPbI 3aKka4ymMBaeTCsi B CKBaXWHY 1 oBpasyeT CycneH3uto ¢ pasMensyeHHon nopodon. bypoBsow pacteop
yMeHbLUaeT TpeHne Ha BypoBON ronoBke W LWITaHre, NpefoXpaHseT CKBaXKUHY OT obBanoB, oxnaxaaer NopoaopaspyLLatoLLmi
WHCTPYMEHT, paspyllaeT nopoay W OuYMaeT CKBaXuWHy OT OBMOMKOB, BbIHOCA WX Ha noBepxHocTb. KoHTponb 3a
MecTonosnoxeHnem 6ypoBON rornoBKM OCYLLECTBNAETCH C NMOMOLLbIO NPUEMHOTO YCTPONCTBA - NoKaTopa, KOTOPbIA NPUHUMAET U
obpabaTtbiBaeT curHanbl BCTPOEHHOro B KOpPNyc OypOBOW ronoBkM nepeaaTymka.

Ha moHuTope nokatopa otobpaxaeTtcs BusyarnsHas MHpopMaLuusi 0 MECTONOMOXEHWUH, YKIOHE, a3umyTe GypOBOI rONOBKM.
Takke ata uHdopmauma otobpaxaeTcs Ha aucnnee onepartopa 6ypoBOIM YCTAaHOBKW. OTW AaHHbIE ABMSOTCA Onpeaensowumm
ONS KOHTPOMsi COOTBETCTBUS TPAEKTOpMM CTposilierocss TpybonpoBoda NPOEKTHOW UM MUHUMU3MPYHOT PUCK M3roma pabouen
HUTW. [py OTKNOHEeHUM BypOBON rONMOBKM OT MPOEKTHOW TPAEKTOPUM OMNepaTop OCTaHaBMMBAET BpalleHue OypoBbIX LUTAHT U
yCTaHaBNMBAET CKOC OypOBOW FOMOBKUM B HYXHOM MOMOXEHUM. 3aTem OCyLLEeCTBSIETCA 3aJaBnuBaHne OypoBbIX LUTAHT,
yCTaHaBNMBAETCA CKOC OYypOBOW FOMOBKM B HY>XHOM MOMOXEHUU C LEMbI0 KOppeKumMn Tpaektopun BypeHusi. CTpouTENbCTBO
MUNOTHOW CKBaXWHbI 3aBepLUAETCH BbIXO40M OYpOBOI rONMOBKU B 3a4aHHOM NPOEKTOM TOUKE.

8.4 PACLLMPEHUE CKBAXWHbI

PaclumpeHne cKBaXkvHbl OCYLLECTBMSETCA MOCMe 3aBeplleHus nunoTtHoro Oypenusi. pu atom OypoBas ronoska
OTCOEeQMHSIETCSl OT OypoOBbIX LUTAHIT M BMECTO Hee MNPUCOEOUHSIETCS pUMMEP - pacmpuTenb obpaTHOro AencTBuUS.
MpunoxeHnem THArOBOrO YCUMMUS C OOHOBPEMEHHBIM BpaLLUEHMEM pUMMEpP NPOTArMBaeTCcsl 4Yepe3 CTBOP CKBaXWHbl B
HanpaBreHnM OypoBOM YCTaHOBKW, pacLUMpsisi MUMOTHYK CKBaXXWHY OO HeobXoguMmoro Anisi npoTtackvMBaHusi Tpybonposoaa
anametpa. [lns obecneveHns 6ecnpensaTCTBEHHOIO NPOTArMBaHUS TpybonpoBoda Yepes3 paclUMpPeHHY CKBaXUHY ee anameTp
pormkeH Ha 25-30% npeBbiwaTb AnameTp Tpybonposoaa.

8.5 NPOTAMMBAHUE TPYBOMNMPOBOAOA
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Ha npoTuBoMnonoxHow oT GypOBOW YCTAaHOBKM CTOPOHE CKBaXXWHbI pacnoraraeTcs rotoBas nnetb Tpybonposoga. K
nepegHeMy KoHuy nnetu (pactpyby nepeoi TpyGbl) kpenuTtcs npucnocobneHve Ans NPOTArvMBaHUs TpyG ¢ BOCNPUHUMAKOLWUM
TArOBOE yCUNMe BEpTIIOroM U pummepom. BepTtnitor Bpallaetcs ¢ 6ypoBoi HUTbIO M PUMMEPOM U B TO K& BpeEMsi He nepegaeT
BpaljaTenbHoe [BWXKeHWe Ha TpybonpoBog. Takum o6pasom, OypoBasi ycTaHOBKa 3aTArMBaeT B CKBaXWHY MNneTb
npoTsarMeaemoro Tpybonpoeoaa no NPOEKTHON TpaekTopum.

CyliecTByeT MHOXECTBO BMAOB npucrnocobrneHun ana npotaruBaHusa Tpy6. [MpucnocobneHne ans npoTsirMBaHus,
pekomeHgyemoe ana Tpyb noa coeanHermne "RJ", npuBeneHo Ha pucyHke 8.1.

3HadeHne cun npoTsarMBaHMa onpegensieTca guameTrpamm TpybonposogoB u nexut B npegenax 10-50 kH. Beibop Tuna
TEXHOMOMMYECKOro 06opyaoBaHMS AN NPOTSPKKM nneTen Tpybonposoda NponsBoanTCs UCXoas 13 aTUX TpeboBaHui.

MpucnocobneHne narotaBnmeaeTcs u3 Tpybbl ¢ coeanHeHnem "RJ" ¢ TAron ons NnpucoeanHeHns K BEpPTIILOTY.
TexHonoruss N'HB yHukanbHa TeM, YTO OHa MO3BONSAET U3MEHSITb NPYU HEOOXOOAMMOCTM HanpaBreHue NpPoknagku B nobom

HanpasneHuun, ormbas Ha CBOEM MyTW pasnuyHble NPenATcTBUS (AencTByloWwmne unn GpoLueHHble NoA3eMHbIE KOMMYHMKaLMK
Uy Apyrme CoopyXeHuns).

Ecnu noysa unu 6ypoBoii pacTBOp MOryT Bbl3BaTb KOPPO3uo TpyG, To TpebyeTca ux sawmta. HagexHoln 3awmTon B 3Tom
cnyyae siBnsieTcs NokpbITMe TpyGonpoBoaa NonmaTUIEHOBLIM PYKaBOM.

&
-
&

N

PucyHok 8.1 - [pucnocobneHue Ansa Npoknaaku Tpyo noa coeamHeHne "RJ" 6ecTpaHWwWeiHbIM MEeTOAOM

MonnMaTMNEHOBLIN pyKaB KPenUTCA NonepeYHbIMU HaxrecTaMm JIMNKOW NEHTbI C paccTosiHueM mexagy cobon okono 60 cm.
Yrtobbl 06e30nacuTh NONMATUIIEH B MECTax coeauHeHUn, Ha 0ba KoHUa coefmHeHusl TpyO NMOTHO HamaTbiBaeTC NacTMKoBasi
coeavHUTEeNbHas NexHTa.

Mpoknagka Tpy6 BYLLI ¢ nomoLbio TexHonorun MHB o6bI4HO HaYMHAETCS OT NNOLWaaKK, rae NPUroToBNEHa KOHCTPYKLUMS,
HEMoOCpPeACTBEHHO rpaHnyallas ¢ MECTOM BXoda Anis NpoTarnBaemMbix Tpyb. 3TO No3BonsieT HEMeOIeHHO NOMeCTUTb Tpyby B

CKOMb3KMI CMasbiBatoLnn pacTtBop AOnsA 6ypeH|/|s=| 6e3 npoTacknBaHUA pr6b| no 3emrie, TaKk Kak 3TO MOXeT noBpeaunTb
NoNMSTUIIEHOBbIN PyKaB.

8.6 BYPOBOW PACTBOP
BonblKnHCTBO ycTaHoBok THB pabotaer ¢ GypoBbiM pacTBopoM. B kadecTBe OypoBOro pactBopa MOXET MPUMEHATLCS

BOAa, OAHAaKo B 6onbLlUMHCTBE Criy4qaeB UCnosnb3yrTCA pacTBOpPbl Ha OCHOBE OeHToHUTa nun nonMMepos. BeHTOHUT - MUHepan
npnpoaHOro NpPoucxXoXxaneHud, KOTOprVI npun cMmewmnsaHmm c BOAOW co3gaer MWHAHYKO Maccy. HOpMaJ'IbeIVI 6ypOBOIZ pacTBop
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npencraBnaeT cobowm CyCneH3n un3 BoAbl ” OeHToHNTa (BblCOKOKa‘-IeCTBeHHOI?I FJ'IVIHbI), a TakKxke, B Cliy4vyae HeOﬁXOﬂ,I/IMOCTI/I,
HaTypalbHbIX NpUcaok, yny4dwakLwnx TeXHONormn4eckne CBOWCTBA.

PaCﬂpOCTpaHeHHbIVI cocTtaB GeHTOHUTa, KOTOprVI MOXHO NpunBeCTU B Ka4eCTBe npmnmepa, TakoB:

310 5 okono 57%; 41405 okono 21%; Fe4i3 okono 5%; Tit2 5 okono 1%; K 4O okono 1%; Ma,C okono 3%; Cal)
okono 4%; H4C okono 8%.

YaenbHbIli BEC CyXoro 6eHTOHMTa cocTaBnsieT okono 2,3 kr/n. 3HadeHne pH 6-npoueHTHON cycneH3un paBHo 8-9.
Hwxe nepeyncneHbl NpyHLUMNuanbHO BaXHble yHKLUMM OypoBOro pacteopa, ucnonssyemoro npu MHb:
CMa3ka 00pasyloLLencs CKBaXMHbI ANsl YMEHbLUEHUS TPEHWS Mexay OypOBOWM rONOBKOW M CTEHKOW CKBaXKWHBI;

YKpenrieHne CKBaXXWHbI, ocobeHHO B prXJ'IOI7I MM MArKOM nouvBe, 3a CYeT Cco3daHus d)manpa C HU3KOM
BOAONPOHNLAEMOCTbIO U NMONOXUTESTbHOIO rmapaBiiM4eCcKoro gaslieHNA Ha CTeHKN CKBaXXUHbI, npeaoTBpalleHne OGBaJ’IOB;

npenoTBpalleHne 06pasoBaHNA NNacToBbIX XKUAKOCTEN (HanpuMep, rPYHTOBbIX BO/) 1 NMomnafaHus X B CKBAXKUHY;
yaaneHue oTxoqos GypeHus:;

YBNaXXHEHNEe PEXYLLEN ronoBKx Bo Bpemsi BypeHus:;

OXNaXaeHue MHCTPYMEHTa ANsi CBEPEHNS CKBaXKMH.

Ina MHB BbIGop cmecn BypoBoro pacTeopa 1 gaBrneHMs nogadun B 3HAYUTENbHOW CTEMEHN 3aBMCUT OT TUNa nouBbl. [oyBkbl
MoryT 6bITb onpedeneHbl kak KpynHOKOMKOBaTasi (MeCcoK W rpaBuin) n Menkosem (rmuvHa, un/Menkosem u cnaded). B obwem
crny4vae Ans KpynHOKOMKOBATOW MOYBbl UCMOMNb3yeTcsi BEHTOHUT, a ANS Menko3eMa peKkoMeHAYTCS nonuMepsl (BO3MOXHO,
[obaBreHHble K BEHTOHUTOBON OCHOBE). B 3aBMCMMOCTM OT 0COBEHHOCTEN KOHKPETHOrO NpoekTa TpebyeMble xapakTepUCTUKM
GypoBoro pacTteopa MOryT ObiTb U3MEHEHbI 3a CHET KOPPEKTUPOBKM €r0 COCTaBa.

TOYHBIA KOHTPOMNb TEXHONOTMYECKMX MapamMeTpoB OypoBOro pacTBoOpa, TaKUMX Kak BSA3KOCTb, HACbILEHHOCTb GypOoBOW
Merouyblo, MMeeT BonblUoe 3Ha4YeHNe Ha KaxaoMm atane paboTbl.

BypoBoit pacTBOp NpWUroTaBnNUBAaOT B CreuuarnbHbIX CMeCUTErNbHbIX YCTpoWcTBax. [locTynawowmii U3 CKBaXKWHbI
oTpaboTaHHbIV BYpOBOI PacTBOP MPOXOAMT OYUCTKY OT GYpOBOM Menounm B UnbTPOBasbHbIX YCTAHOBKax. 3aTeM B HEro no
mMepe HeobxoauMocTu foGaBnsieTcs GEHTOHUT, M pacTBOP CHOBA UcMosb3yeTcsl B npolecce OypeHusi, YTo 0bpasyeT 3aMKHYTbIN
LK.

Mpouecc o4uncTkM OypoBOro pacTBopa COCTOMT, Kak MNpaBwuio, B MNPOXOXOEHWM WM MnocrefoBaTerbHbIX CTyneHen
unbTpaumMm 1 OTAENEHUN pasnnyHbIX pakumin Byposorn menoyn. PunsTpoBanbHas yCTaHOBKa MOXET COCTOATb, Hanpumep,
u3 BubpocuTa, otaenuTenen necka u una. HacwiweHHoOCTb GypoBoro pacteopa OypoBOM MeNoyblo He AOSKHA MpeBbIWaTh
30%. Tonbko B 3TOM cryvyae MOXeT OblTb rapaHTMpPOBaHO OTCYTCTBME YpE3MEpPHOW ceaMMeHTauuun (LeHTpobexxHoro
ocaXaeHus) Npu U3BMEYEHUN pacTBOpa U3 CKBaXKUHbI.

Mo 3aBeplieHuMn OypoBbIX paboT ocTaBWMCA OypoBOM pPacTBOP MOXET ObiTb WMCMOMb30BaH Ha APYrMx obbekTax
ropusoHTanbHoro 6ypeHus. B pekomeHgyeMbix npegenax otpaboTaHHbIN GypoBOM pacTBOp MOXET ObiTb MCMOMb30BaH Takke
Ha CenbCKOXO3AWCTBEHHbLIX MMOWAAsaX Ans YNyylWeHUs CTPYKTypbl MoyB (Hanpumep, necdaHbix). OH MOXET UM NpocTo
OTNPaBNATLCS Ha CBanku, XpaHunua.

8.7 METOObl YCTAHOBKW ANA N'HB

Mpoknagka Tpy6 ¢ nomoupto TexHonormm MHB Bknioyaer B cebs coxpaHeHue B HE3aKynmopeHHOM COCTOSIHUM npoxopa
CKBaXXWHbI, Yepe3 KOTOPYH HACKOIbKO BO3MOXHO BbICTPO MpOTArMBatTCs TpyObI.

BecTtpaHLwenHas npoknazka Tpybonposogos metogom MHB BbinonHaeTCs ABYMSI METOAAMM.
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1) KapmpuOxHbit memod

KapTpuaxHbln meToq BKnioyaeT B cebs nocnegoBaTtenbHoe coeguHeHne Tpyb BO BpeMs Npoknagku U NpeanoyTuTeneH,
Korga npsMon UMM M3OrHYThIM yyacTok Tpybonposoda orpaHuyeH. [laHHbIA MeToq npoknagku Tpebyer 3HaunTenbHO MeHbLue
MecTa AN NpsMbIX y4acTKoB TpybonpoBoaa, Yem cOopoYHbIN MEeTOA, (MEeTOA NTIMHENHON KOHCTPYKLUN).

2) Memod nuHeliHOU KOHCMPYKUUU

[JaHHbIi MeToa npeacTasnsieT coGom NpoTArMBaHWe Yepes HanpasrsioLLY0 CKBaXUHY YXKe coeamHeHHoro TpyGonposoda.
Mpun Mcnonb3oBaHUM AaHHOMO MeToda HeobxoauMMo pacronaraTtb AOCTaTOMHO GOSbLIMM NPOCTPAHCTBOM, KOTOPOE MO3BOSIMIIO0

Obl CHa4Yana pacnonoXxutb Tpybbl Hag 3emren (B OCHOBHOM Ha possiepax) B HENOCPEACTBEHHON ONM30CTN OT HanpaBnsaoLEn
CKBaXWHBb.

8.8 PAONYC OTKITOHEHUA

MogroToBneHHas cTpouTenbHas nnowlagka W Tpacca Ans OypeHus [AOmkHbl ObiTb CNpPOEKTUPOBaHbl Tak, 4YTOObI
gonycTumoe oTkroHeHune Tpy6 ns BULLl, ykasaHHOe npon3BoguTenem, npu MOHTaXe He NPeBbILAano MakCumarnbHOro.

O6bIYHO MMOTHOE rOpU3oHTaNbHOE CBEPIIEHNE NPOXoAa CKBaXMHbl orpaHndMBaeT 60koBoe ABWKEHNE TPYD 1 coeanHEHWH,
KOTOpble MMEIT Tpu cTeneHn cesoboabl. B otnuume ot cBapHbix TpybonpoBoaoB 3amkoBble coeanHeHus "RJ" Tpy6 nz BULLIT
ansa MHB nogBwxHbl. Mpu npaBuneHO BbIGpaHHOM paguyce u3rmba ckBaxkuHbl Ang Tpy6 m3 BYLU, Gnaropaps narubatowemy
MOMEHTY, MpuKNagbiBaeMas TAHyLlas Harpyska co3faeT MUWHMManbHoe wunvM Booblle He co3gaeT AOMOMHMTENbHOro
pacTsbkeHust Ans cTeHok Tpyo n3 BYLLT.

PeKOMeHD,yeTCﬂ genartb paanyc noBopoTa nocpencrtBOM HECKOJIbKUX BbITAMMBaHWI BAOIMb OCU C TEM, 4YTObbI HE Aonyctntb
BO3MOXHOCTU Ype3MepPHOro I'IpOFI/I63 coeanHeHNA U npeBbilleHnd MaKCUMarsibHOW CUITbl HATSXKEHUS.

Tabnuua 8.1 - MMHMManbHbIN paanyc 3aKkpyrneHus

MakcumanbsHo gonycTumoe crubaHme MuHUManbHO AOMYCTUMBIV paganyc 3akpyrneHust

coefvHeHUn, rpaa. ansa Tpy6el anuHon 6000 mm, m
3,00 115,8
3,25 107,3
3,50 100,6
3,75 93,0
4,00 86,9
4,25 82,3
4,50 77,7
4,75 73,5
5,00 70,1

9* MPOEKTUPOBAHUWE TPYBEONPOBOOOB U3 BYLUI HA CITABbIX TPYHTAX
9.1 OBLUUME NONOXEHUA

9.1.1 B cootBetctBUM C Knaccudmkaumen Ttabnmubl 5.1 TOCT 25100 k KaTeropmsim HU3KOM M cnaboin NpoYHOCTEN
OTHOCATCA TPYHTbI npo4vHocTbio 1-3 MIa. [Mpoknagka TpyOOMpPOBOAOB Ha TakuX rPyHTax uM3 Tpyd ApyrMx Martepuanos
npencTaBnsieT 3HauYnTenbHbIe TPYAHOCTU N TPYOONPOBOALI YKIAAbIBAKOT HA YCUMEHHOE UMK NCKYCCTBEHHOE OCHOBAaHME.

9.1.2 B HacTosilLeM pasgene paccmartpmBatoT paboty TpybonposogoB u3 BYLUI, npoknagbiBaeMbix Ha rpyHTax
npoyHocTelo Ao 1,0 Mlla, npoknagky TpybonpoeogoB m3 BYLLUI Ha 60moTMCTbIX M 3aTOPOBaHHBIX M KapCTOBbIX MPYHTaX
npoyvHocTbio MeHee 1,0 MlNa B HacTosLWweM pa3gene He paccMaTpuBatoT.
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9.1.3 [aBneHue rpyHTa Ha TpyOy Kpyrmnoro ceyeHus onpeaensoT AeACTBUEM CreayLLMX HAaNpPsKeHW No hopMynam:
Oy =¥ (9.1)
Op = &g (9.2)
rae G - BepTukanbHas cocTaBnstolas AaBMneHuns, MMa;
. - FOpU3oHTanbHasi cocTasnsiowas aasneHus, Mra;
E_,D - KO3(hpMLUMEHT BOKOBOrO AaBNEHUSA rPyHTa;

¥ - HOpMaTVBHbIN yAenbHbI BEC rPyHTa 3achInku, kKH/M3 ;
& - BbicoTa 3acbinku Tpy6kl, M.
BbokoBoe ropmsoHTanbHoe AaBreHne cnaboro rpyHTa (OTNop rpyHTa) XapakrepuayeT KoadhuUMEHT .. 3Ha4yeHusa 3Toro

koapduLMeHTa B 3aBUCUMOCTY OT £ 1 cnoco6oB yknagkv Tpy6 u3 BYLLI npuseaeHs! B Tabnuue 9.1.

Tabnuua 9.1 - 3HayeHue KoapdurLmeHTa 3,

HaumeHoBaHune KoadhduumeHT 60koBOrO Cnocob6 onupaHusa TpyObl
AaBnexHna AaBMneHus rpyHTa &
Ha nnockoctu Ha nnoTHoe Ha cna6oe
S = (F OCHOBaHwue OCHOBaHve
2o =507 2o =907
OcHoBHOe AaBneHue 0 1,0 1,0 1,0
rpyHTa B HacbInu
1/3 0,81 0,81 0,817
1/2 0,65 0,6 0,623
[laBneHue rpyHTa B 0 1,0 1,0 1,0
TpaHLee
1/3 0,861 0,761 0,80
1/2 0,79 0,612 0,699

9.1.4 Mo Tabmvue 9.1 ans Tpy6onpoBoAoB, yknaabiBaeMbix Ha crabbi rpyHT npu £n=0 npuHumaetcs A4,=1 kak ans
YCMNOBUI YKNaZKu1 B HACbINW, Tak U TpaHLuee, 6e3 yyeTa oTrnopa rpyHTa.

9.1.5 MNpu npoknagke TpybonposogoB uM3 BYLUI B cnabbix rpyHTax npumeHsioT Tpybbl 13 BYLUI ¢ 3amkoBbiMUK

ycuneHHbiMu coegmHeHnamm tunos "RJ" n "RJS", a Takke ¢ coeamHeHusammn "TYTON" (npu ycTponcTBe ynopoB) guameTpamu
80-1000 MM pasnmnyHbIX KNaccoB MPOYHOCTMU.

9.1.6 B HacTosLeM pa3sgene npueedeHbl MeToabl pacyeTta Tpy6 M3 BULLI Ha nx NpoYHOCTb, KECTKOCTb U YCTONYMBOCTL B

KonbLeBOM, TaHreHuymnanbHOM HanpabiieHUAX npn COBMECTHOM BO34eNCTBUN BHYTPEHHEro gasneHuna n BHELWWHUX Harpy3ok OoT
FPYHTaA 3acCblIMNKW.

9.1.7 PacueTbl N03BONAIT YCTAHOBUTbL BMAbLI U 3HAYEHUSA HArpy3ok, AeNCTBYIOLLMX Ha NOA3EMHbIV HanopHbI Tpybonposog

npw npoknaake Tpy6 n3s BULLU Ha cnabbix rpyHTax, onpeaennTb HECYLLYH CMOCOBHOCTb N KO3hMLUMEHTbI 3anaca NPOYHOCTMH,
a Takke BblbpaTb Knacc NpoYHoCcTH Tpy6.
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9.1.8 B HacTosilem pas3gene npuBeneHbl Takke pacdeTtbl Ha NPOYHOCTb U HECYLLYHO CcnocobHOCTb pr6 B NpoAOoJyibHOM,
OCeBOM, HamnpasneHnn ot BO34ENCTBUA BHYTPEHHEro paGoqero M UCnblTatenbHOro AaBlieHUA, a TakKkKe COBMeCTHOe
BO34ENCTBUE KOMNbLEBbLIX N OCEBbLIX Harpy3oK npu yknaake pr6 Ha cnabble FPYHThHI.

9.1.9 Pacuet pr60|‘IpOBOD,OB Ha NPOYHOCTb, XECTKOCTb U yCTOI;l‘-IVIBOCTb npoBOOAT ANA cnefyrowmx NOCTOAHHbIX Harpy3okK:

BHYTPEHHEro gaBrieHna npu oTCyTCTBUN BHELLUHUX HArpy3o0K;

Ha OMOPOXHEHHbIN TPYGONPOBOA AENUCTBME Harpysku OT AaBfieHUs FpyHTa 3acbInku;

BHYTpPEHHEero gaBrneHna Boabl, ,EI,GIZCTByIOLIJ,eI'O TakKKe B ropu3oHTaslIbHOM OCEBOM HarnpaBieHUn.

3a ncxogHble 3HaYeHNSI NPOYHOCTU U PaCHETHBIX HanNPsXXeHUn NPUHUMAIOT PpacyEeTHYH NPOYHOCTb Rp =300 MlMan ch =
240 MTlla - HanpsbkeHre cpesa yNnopHOro Banuvka 3amMKoBbIX coeguHeHun TunoB "RJ" n "RJS™;

9.1.10 Ansa cnabbix rpyHTOB pacyeT noA3eMHbIX TpyBonpoBoAoB NPOM3BOANTCS W3 ycrioBui Haceinu 5 =1L , roe 5 -

LUMPpWHA TPaHLUeN UK Hackinu, M*; Ll - HapyXHbIn Auametp Tpy6bbl, cM.

* TekcT JOKYMEHTa COOTBETCTBYET OpurMHany. 34eck v aanee. - MNprvmedanne usrotoButens 6asbl AaHHbIX.

B atom Chny4ae ropun3oHTaribHada coctasndiowan ot BepTI/IKaJ'IbHOIZ Harpy3kn OTCYyTCTBYET.

9.1.11 Ha cnabbix FPyHTax OrpaHn4eHo OBUMXXEeHWUE KOJIeCHOro u ryCeHM4Horo TpaHCnopToB, NMO3TOMY pacyeTt pr6b| Ha
BO34eNcTeune TPaHCMOPTHbLIX HArpy3oK He npoBOOAT. I'Ip|/| YKnagke pr6 B (*)yTJ'IFIpr noa goporammn BO3MOXHO ABWMXeHue

TpaHcnopTta. ®dytnapbl npuHumatrotr no CIM 35.13330. Pacuyer Harpy3ok OT TpaHcnopTa cregyeTr nposoautb no 5.3.12
HacTosLLero ceoaa npaswun.

9.2 MIPOYHOCTb OCHOBAHUA

9.2.1 MNpwu yknagke Tpybonposoda Ha NPOYHOE OCHOBaHWE AOCTATOYHO BbIPOBHATbH AHO TpaHLwen 6e3 AononHUTENbHOWN
NoACHLINKKW Necka.

Mpu yknagke Tpybonposoda Ha cnaboe ocHOBaHWE HeobxoAMMO nNPOBEPATb MPOYHOCTb FPYHTOB OCHOBaHWS OT
BO3OENCTBMSA BCEX CyMMapHbIX Harpy3oKk & , AeicTeylowwmx Ha Tpybonposog.

9.2.2 Peakumio F 3aMeHSIl0T paBHOMEpPHO pacnpeeneHHon Harpy3kon & Mo BCeW LUMPUHE OMOPHON MOBEPXHOCTMU, MO
cdopmyne:

R

- 9.3
Dyem ot (©.3)

roe & - 3HauyeHuMs OMOpHbIX pPeakLuii BCeX BepTUKarbHbIX pacyeTHbIX CUMl, AeCTBYOWMX Ha Tpybonposoa gvameTtpom [l ,
KH;

¢ - pacnpegeneHHas Harpyska, MlMa/m;

D

. - HApYXHbIA AuameTtp Tpybbl, cM;

f. - yron onmpaHus TpyObl OCHOBaHUEM, rpag.
9.2.3 3HaueHne & He JOIMKHO MpeBbIWAaTh NPOYHOCTb FPYHTa OCHOBAaHUSA, 3HAYEHUS KOTOPOW Heobxoaumo onpeaensTb no

pesynesrataM MoneBbIX UCMbITaHUIA rpyHTa. Ecnu Takve AaHHble OTCYTCTBYIOT 3HaveHUs & npuHumatoT no 6.12 TOCT 25100
unu CI 21.13330.
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9.2.4 Ecnn NpoYHOCTb FPyHTa CBA3HOIO OCHOBAaHUSI HegocTaToyHa (MeHee 1 MIa), To Heo6xoAMMO yNyyLLNTL OCHOBaHNE B
cooTteeTcTBUM ¢ TpebosaHnsamu 11.30 CI1 31.13330.

9.3 OMPEAENEHUE HAIPY3OK, OEUCTBYIOLUMX HA NOA3EMHbIE TPYBEOMPOBOAbI U3 BYLUI
OTKPbITOWN, NOA3EMHOM MNMPOKJTAOKU HA CITABbIX TPYHTAX

9.3.1 Harpysku, gencreytolime Ha nogsemHble Tpy6onpoBoabl, pasgenstoT Ha BHYTPEHHUE U BHELLHKE.

K BHYTPEHHUM Harpy3kam OTHOCATCA BHYTpPEHHee pa6oqee AasrieHne TpchnopTMpyeM0|7| XNOKOCTK, OaBrieHue npu
rmgpasnn4eckom yaape, ucnboltateribHoe AaBrieHune.

K BHeLWHUM Harpy3kam OTHOCATCS:

- AaBneHne rpyHTOBOW 3acChIMKu;

- cobcTBEHHasi Macca TpybonpoBoaa;

- Macca TpaHCnopTUPYEMON BOAbI;

- aTMocdhepHoe AaBneHue npu obpaszoBaHum B TpybonpoBoae BakyyMa.

9.3.2 Npu onpegeneHny Harpy3ok B Hachinu crieayeT yyYnTbiBaTh:

- cnocob onnpaHua TDY6bI Ha OCHOBaHue (Ha nnockoe cnaboe ocHoBaHue, Ha npocunmpoBaHHoe cnaboe OCHOBaHVIe);

- FJ'Iy6I/IHy 3aroXeHund pr6b|, onpenendemMmyro BbICOTOW 3aChbINKn rPyHTa Hag ee BepXxom.

9.3.3 3HauyeHne paBHOOEWCTBYHIOLLEN pacYETHOW BEPTMKANbHOW Harpysku OT FpyHTa 3acbInku Qﬁp kH/m, onpegensietcs

npw yknagke B Hacbinu no gopmyne
Crp = #YHDLE (9.4)
rae L), - HapyxHbI AnameTp TpyGbl, CM;
# - KOAPULMEHT HAAEXKHOCTU NO Harpy3ske, paBHbIn 1,5;

¥ - HOpMaTUBHBIN YaenbHbIN BEC rPyHTa 3ackinku, KH/M3 | ans cnabbix rpyHToB pasHbIn 16,7-16,8;

& - BbICOTa 3acCbINKK HaJ BEPXOM TpyObl, M;

£ - KO3(DPULMEHT KOHLEHTPaLMK AaBneHns rpyHTa saceinku. B oblem suage X Bblpaxaetcst (popMysioi:
H
Ky =1+—2Gtz, (9.5)
iy

rae Ll - HapyxHbIi AnameTp Tpy6bi, M;

élﬁl - KO3(PPULIMEHT rOpM3OHTarNbLHOro AaBneHue rpyHTa (otnopa). MNpu E_,D =0 koappuumneHT KH =1;
tap - yron BHyTPEHHEro TpeHus rpyHTa.

9.3.4 C y4yeTOM BbILLEU3NOXEHHOIO 3HaYeHNe paBHOAENCTBYIOLEN BHELLIHEN BEPTUKANbHOW HArpy3ky OT rpyHTa 3acbInku,
kH/m, onpegensatoT no coopmyne
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Qﬁp = wyHD,, . (9.6)

9.3.5 PaBHOOENCTBYIOLLYIO pacHEeTHYIO BEpPTUKaNbHYK Harpysky oT cob6CTBEHHOro Beca TpybonpoBoga onpeaensitoT no
cdopmyne

Oy =»l", 9.7)

rae # - Ko3(UUNEHT HAaAEXHOCTM NO Harpyske, paBHbIn 1,1;

()" - TeopeTuyeckas macca Tpy6bl, KH/M.

9.3.6 PaBHOAEMCTBYIOLLYIO PACHETHYIO BEPTUKAbHYIO HAarpy3Kky OT Beca TpaHCMopTMpyeMbli Boabl {4y, kH/M, onpeaensiot
no dopmyne

0 == D3 98)
|
rae # - Ko3(pUUMEHT HadEeXHOCTM NO Harpyske, NpyHMMaeMsblii pasHbiM 1,0;
o, - BHYTPEHHUI aAnameTp TpyObl, cMm;
Yy - YAenbHasi macca TpaHcnopTMpyemoii Bofbl, ANs NUTLEBOW BoAbl paBHa 9,8, a AnsA cToYHON Xuakoctn - 10,4, kH/M3 |
3HaveHune koapdpuumnenTa £ AN pasnnyHbIX rpyHTOB 1 cnoco6oB yknafku Tpy6 Beibuparot 13 Tabnuuel 9.2, rae &y -

mMopayrb YNpyrocTu rpyHTa ocHoBaHus, Mla; Erp - MOZyrnb ynpyroctu 3acbinku, MMa.

Tabnuua 9.2 - 3HaveHue KoapdmumeHTa X ANs pasnUYHbLIX FPYHTOB U cnocoba yknaaku Tpy6bl

HaunmeHoBaHWe 1 xapaktepucTuka rpyHTa B Mnockoe MpodumnmposaHHOe OCHOBaHWe
OCHOBaHWsi A OCHOBaHue noAa yrrom oxeata Tpy6bl 2 7,
g rpag.
60 90 120
1 CkanbHble, MMUHUCTbIE OYEHb MPOYHbIE co 1,6 1,6 1,6 1,6
2 lNecku KpynHble, cpegHen KpYnHOCTU U Menkne 4.5 1,4 1,43 1,43 1,47
NpoYHbIe. [TIMHNCTBIE MPOYHbIE TPYHTHI
3 lNeckn kpynHble, cpegHen KpYynHOCTM U Menkne 2-3 1,3 1,3 1,3 1,3
cpegHeun NNoTHOCTH
4 [NNHUCTBIE TPYHTBI CPeaHEen NPOYHOCTH 2-3 1,3 1,3 1,3 1,3
5 lNecku rpaBuUCTbIE KPYMNHbIE, CPEQHEN KPYMHOCTM Ho 1 1,15 1,15 1,2 1,25
W Merkune pbixnble
6 MNeckn nbineaTble pbixnble. [PYHTLI Teky4me 0 1,0 1,0 1,0 1,0

9.4 ONPEAOENEHUE PACHETHbIX U3T'MBAKOLLMX MOMEHTOB. PACHET HA NMPO4YHOCTDb

9.4.1 TpybonpoBoa AoMmKeH ObITb paccymMTaH Ha NPOYHOCTb, KECTKOCTb U YCTONYMBOCTb.
lMapameTpbl pacyeTa Ha NPOYHOCTb, CXEMA HArpyXXeHnst U cxema OnopHbIX MOMEHTOB NpuBEAEHbI B Tabnumue 5.7.

3Ha4deHus pacyeTHbIX KOSd)(*)I/ILI,I/IeHTOB ana onpegernieHnda VI3FVI6aI-OLLI,I/IX MOMEHTOB And cnabbix FPYHTOB OCHOBaHWUA
npueeneHbl B T36n|/|u,e 512 (cxema 6) Pacuet npueeneH ToNibKo And 3Ha4YeHNA MakCMaribHOro MOMeHTa B TO4YKe A.
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9.4.2 3HayeHunss pacyeTHbIX M3rMbaloWMX MOMEHTOB B NOTKe TpyObl (TOuka A) OT BO3AENCTBMS BHELUHWX HarpysoK U
OMOPHbIX MOMEHTOB OMpeaensoT B COOTBETCTBUM CO CXeMaMu, NpuBeaeHHbIMK B Tabnunuax 5.7 n 5.12.

3HauyeHune pac4eTHOro MOMeHTa OT BHELLHUX NPYHTOBbLIX HAarpy3ok onpeaenarT no q)opmyne

My = 0,294Qrcp}'2 : (9.9)
9.4.3 3HayeHne MomMeHTa OT CODCTBEHHOM Macchl TpybonpoBoaa 1 HanonHUTens (Boabl) onpegensatoT no dopmyne
My = U,EQ-’-’IQ:*CP , (9.10)

rae .?"Cp - CpeﬂMHHbIVI paanyc noBepxHOCTU, CM.

Fop = 0.5( D — ),
rae Ll - HapyHbIn amameTp Tpy6sl, M;
A - TONWWMHA CTEHKM TPYObI, M.
9.4.4 3HayeHne ONopPHOro MOMEHTa NpW yKNnagke Ha cnpodunMpoBaHHOE OCHOBaHME Ans cnabbix rPYHTOB COCTaBNSAET:
r —20°-
My, = 0,040r,, npn 2£=30%;
MY, = 0,0730r,, npv 22=60"

M}, = —0,0980r,, npu 20£=00°;

My =-01140r,, npn 2¢.=120"

9.4.5 PacyeTtHble narnbatowme MOMEHTbI KomnbLa TPyObl paBHbI anrebpanyecko CyMMe MOMEHTOB OT Harpy3oK U OMOpPHbIX
MomeHTOB. C y4yeTOM 3TOro pacyeTHble MOMEHTbl OT AEWCTBUS BHELLUHUX Harpys3ok npu onvpaHuuM Tpybbl Ha nnockoe
ocHoBaHue (2 £ =30°) B Touke A ByayT paBHbI:

M, = 025207,
M = 019900 7 (9.11)

My = 019907,

rae AL - MOMEHT OT BO3AEMCTBMUS Harpy3ku OT rpyHTa 3achInku, kH-M;

MTP - MOMEHT OT BO34eNCTBMS Macchl Tpybbl, kH-M;

M,

& - MOMEHT OT BO3Ae/CTBUS Macchl BoAbl, kKH-M.

MOMEHTbI OT BO3AENCTBMS FOPU3OHTAsIbHBIX HAarpy30K OTCYTCTBYIOT.

9.4.6 CymMMapHbI pacyeTHbI MOMEHT, KH*M, OT BO3AENCTBUSA BCEX HArpy30K paBeH:

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Ctpanuua 83
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

My =M+ My, +M,. (9.12)

9.4.7 PacyeTHasa aKBMBaneHTHasi Harpyska QE,KB, kH/M, npuBegeHHass K OBYM [OMaMeTpanibHO MPOTUBOMNOMNOXHBIM
Harpyskam, paBHO3Ha4Ha No CBOEMY AENCTBUIO Harpyskam, 4EMCTBYHOLINM B pearbHbIX YCITOBUAX:

My

G = oo
70,318,

(9.13)

rae Ay - CyMMapHbI pacyeTHbI U3rnbaroLwmnii MOMEHT, kH-M;

Top - CpeavHHbI paguyc Tpy6bl, CM.

9.4.8 PacyeT Ha npoyvHOCTb Tpy6 nMpu gencteum Ha TPyOOMpPOBOA BHYTPEHHEro OaBMEHMSI MPU OTCYTCTBUM BHELLHEWN
Harpysku NpoBoaAT B COOTBETCTBUM C nogpasaenom 5.9.

9.4.9 Pacuet Tpy0 Ha COBMECTHOE BO3[ENCTBME BHELUHMX HArpy30K 1 BHYTPEHHErO AABMEHUSI NPOBOASIT B COOTBETCTBUM C
pasgenom 5.8, B KOTOPOM ykasaHbl 3Ha4eHWe Hecyllen CnocoGHOCTM TpYG Ha pasfenbHble Harpysku (g u PD n rpaduk

HecyLLeW crnoco6HOCTU TPYG NpU COBMECTHOM BO3AEHCTBUM L4y 1 PD .

9.4.10 Pacuet TpybonpoBoaa Ha MPOYHOCTb, XXECTKOCTb U YCTOMYMBOCTb MPOBOASAT B COOTBETCTBUM C noapasgenamu 5.11
nb512.

9.4.11 TpybonpoBoa paccyMTLIBAOT Ha cregyloLme Harpyskn n nx codeTaHus:

- npu [EeNCTBUN BHELLIHMX Harpy3ok;

Ha yCTOW-IVIBOCTb OT BHELIHNX Harpys3ok;

Ha XeCTKOCTb (Mo AedopmauunsimM) Npu BHELLHEM Harpy>XeHUM pacyeTHON NPUBEOEHHON Harpy3KoM;

Ha NMPOYHOCTb OT BO3eNCTBUA BHYTPEHHEro gaBrieHus,

Ha NMPOYHOCTb KoJibLa pr6b| npuv COBMECTHOM BO34ENCTBUN BHELLHNX Harpy3oK 1 BHyTpeHHero aaBreHna Boabl.

9.5 NPUMEP PACHETA HA NMPOYHOCTb TPYBOMNPOBOOOB W3 BYLII NMPU YKINAOKE HA CJIABOE
OCHOBAHME NPU NOA3EMHOW NMPOKNAOKE

9.5.1 NcxogHble faHHble ons pacyeTa:

- Tpyba knacca K-9;

- HapyXHbI AnameTp L1, =63,5 cm;

- TOMNLWMHA CTEHKN TPYObI f =9,9 MM;

- mogynb ynpyroctvt FOnra & =1,7-103 MMa;

- Hecywas cnocobHOCTb TPyObl HA BHYTPEHHEE AaBneHne PD =9,7 Mla;

- pacyeTHOe CONpOTUBIEHNE MaTepuana Tpybbl Ha pacTskeHue Rp =300 Mrla;

- ry6urHa 3anoxeHusi TpyObl OT YPOBHSA 3eMnn 4o Bepxa Tpybbl, A =2,0 m;
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- yaenbHas Macca rpyHTa 3achinku B Hackinu 16,7 kH/M3 (Menkue necku, kateropus rpyHTa -1l (tabnuua 5.5 HacTosLero
cBofa npasun);

- yoenbHas macca TpyObl frp =72,6 kH/M3 ;
- MoAyrnb AedopmMaunm rpyHTa 3acbInku Erp =1,0 MlMa;
- pacyeTHOe BHYTpPEHHee rmapocTaTuieckoe AaeneHue B Tpybonposoae Ppaﬁ =1,6 Mla;

- aTMocdhepHoe AaBneHue npu obpasoBaHum B TpybonpoBoae Bakyyma PBEK =0,1 Ma;

- yknagka Tpy6 B Hachblimb;

- KO3 pMUMEHT HagexXHOCTH No Harpy3ke # =1,15;

9.5.2 OnpepnensoT napameTp, XapakTepurayHoLLMIA XXeCTKOCTb Tpybonposoaa (popmyna (5.13) HacTosLero ceoga npasun):

3 3
P =2E A Vo710 2] 135 vna
D—h 635-9,9

9.5.3 3HayeHne paBHOOENCTBYIOLLEN OT AaBMNEHNs TPyHTa B HACbINW COCTaBIISET:

(rp = 2YHDL = 1151677 2,00 0635 1,0 = 24,4 kH/wm.

KoadpdbmumeHT KoHUeHTpauum AasneHns rpyHta £, =1;

9.5.4 PaBHopgencTByOLLIAA pacyHeTHON BEpTUKanbHOW Harpy3ku oT cobcTBEHHOro Beca Tpybbl onpeaensieTca no cdopmyne
(5.23) HacTosLLero ceofa nNpaBur:

Uy = amhll, = 115314 72,6 . 0,0059 - 0,635 = 1,64 kHiwm,

¥, - YAenbHas macca Tpy6bl = 72,6 £ /M3 *.

* Pa3MepHOCTb COOTBETCTBYET opuUrnHarny. - I'IpmmeanVle M3rotoBuTeEnNs 6asbl JaHHbLIX.

9.5.5 PaBHOOENCTBYIOLLYIO pacyYeTHYI0 BEPTUMKalNbHYO Harpy3ky OT MacCbl TPaHCNOPTUPYEMOW BOAbI QB, KH/m,
onpegenstoT no gopmyne (9.8) HacTodALero cBoga NpasusT:

o, = HL—TTHDE‘ =11-0,785. 9,800,635~ 2. 0,0089)° = 3,3 kH/m,

rae ® - KoauUUneHT HageXXHOCTK No Harpy3ake, 1,15;
o, - BHYTPEHHUI AnameTp Tpyobl, M; Do=0, -2k,
Yy - YOernbHas macca TpaHcropTupyemoii Boabl =9,8 KH/M3 .

9.5.6 PacueT usrn6arowmx MOMeHTOB

MoMeHT OT BO3AeNCTBUA FpyHTa npu onuvpaHuu Tpybbl Ha nnockoe ocHosaHue (2 &£=30°) onpegenseTca no cdopmyne
(9.11) HacTosLWero ceoga nNpasus:
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M. = D,EﬁEQﬁpr&p =0,252. 244 .0,312=191 kH'm.

D, -k

A€ 7y - CPEAVHHBIA paanyc TpyBel, Fop = =0312 m.

MoMeHT oT BO3gencTBMs Macchbl pr6bl 1 BOAbI:

M = 0,199(030)r = 0199(1,64-3,3)0,312= 0,27 xHm.

9.5.7 PacyeT cymmMapHOro MoMeHTa
My =191+027= 218 kH'm;

My 2,18
- -__= = 2157 (H.
oo 0318, 0318.0312 ‘

9.5.8 lpepenbHaa pasgaBnuBarolas Harpyska Ha TpyOy, YNOXEHHYK B rpyHT onpegensdetca no copmyne (5.38)

HacToslLLIero ceoda npasus:

R

0 _
Cnp = 0,95nD,

roe & - pacyetHas IpoYHOCTb, paBHada 300 MIa;

#2 - KOOMULMEHT yCroBmMil paboTbl MaTepuana Tpy6, paBHbI eanHMLE NPY AOBEPUTENbHON BEposaTHOCTM ¥ = 0,997;

Tl - koadhuLMEHT, XapakTepuaytoLuii BOKOBOE ropusoHTanbHoe gasrneHue craboro rpyHTa (oTnop rpyHTa), Tabnmua 9.1

HacTosilero ceoaa npasun, T =1.

_300-10%(0,0099)
0,95.1- 0,635

=46 3 kH/m.

]
&
Ona Tpy6 knacca K-9 Q':' =47,0 kH/m.

BbiBog. Hecywasi cnocobHocTb Tpybbl knacca K-9 Ha BHELLHIOK Harpysky gocTaTodHa ans obecnevyeHusi HagexHoW

paboTbl TpybonpoBoaa, Tak Kak Q':' =46,30 kH/m < 47,0 kH/m.

9.5.9 PacueT npoyHOCTH TPyObl, YIIOXEHHOW Ha FPYHTOBOE OCHOBaHME C BbIKPYXKoW 2 £=120° nokasan, 4To B 9TOM cry4ae
HecyLas cnocobHOCTb Ha BHELLHIOW Harpy3ky Tpybbl knacca K-9 yaoBneTBopsieT yCrnoBusM pacyeTa Ha NPOYHOCTb.

9.5.10 Kputnyeckoe BHellHee paBHOMeEpPHOE AaBrieHne Ha Tpyby knacca K-9 onpepensietca cnegyowmm obpasom:

W3 ycnoeua F, = % nonyyator F.=0,125 MIMa, Toraa F;=11,35 MNa.

Pn - XecTkocTb Tpybbl, MMa, no M.JleBu;

F,. - xecTkocTb rpyHTa, MMa.

o 2157 1,35
Fopy = — = = 0,345 MMa. KoacdbdpuumeHT 3anaca & = — =391 - ycnoeusm ycToitumBocTn Tpyb6a
== T35 eeled i 0345 y y py
y[OBNETBOPSIET.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CTtpanuua 86
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

9.5.11 OnpepnensiloT 3Ha4YeHWe XKECTKOCTU MPU BHELLHEM HarpyeHumn ans Tpyosl knacca K-9:

QB EE

flzﬁ,

21,97

= —— =408 MM - nporné konbLa TpyobI.
4.1,35

rae A

Jp=408=003.635=195 mm.
KoacpcuumenT 3anaca Ky = 195/ 408 = 4.5,

F

1 - KECTKOCTb Nno M.Jleen = 1,35 MMNa.

HonycTumbiid nporn6 konbua TpyGel fn npn 3% ot 63,5 cm coctasuT: f; = 0,03- 635=1595 mm.

YCrnoBusiM xecTkocTn Tpy6a knacca K-9 ynoBneTBopsieT, Tak kak ] = 7 .

9.5.12 Pacyet Tpy6onpoBoaa Ha KOMOGMHMPOBAHHYO Harpy3Ky

OI'IpeJJ,eJ'IFlIOT 3Ha4YeHne AonyCcTuMoro BHyTpeHHero gaBsneHnd ana 3acblnaHHOro pr6OI'IpOBOﬂ,a

r

= P 1= | Z10.0(1- 227 | 51 Mra
470

E

)

Qn.p =21,97 kH/m, NpuBeAeHHas BHELLHsIS Harpyska Ha 1 M; Toraa A = ﬁ =310, rae 1,6 MMa - paboyee gasneHve.

il

Pacuetbl nokasbiBaloT, 4YTO Mpoknagka HanopHoro TpybonpoBoga m3 Tpy6 BYLUI knacca K-9 gnamertpom 63,5 cM Ha
paboyee gaeneHue 1,6 Mla yqoBneTBopseT BCEM NPOYHOCTHbLIM TpebOoBaHNSIM.

9.5.13 3HauyeHne gaBneHus Ha OCHOBaHME TpybonpoBo4a paccuYnTbiBaloT No hopmyne

R o886
I D ema 023635

=197 MMa.

RO =3 0=244+155+2917 = 28,36 kHim,

rae zY - cymma paBHOAENCTBYIOLINX OT BCEX BMAOB BHELUHUX HArpy3oK, [eNCTBYloLMX Ha TpyBy. Harpyska ot TpaHcrnopTa
OTCYTCTBYET.

9.5.14 PacueTbl nokasbIBatoT, YTO MPOYHOCTb FPYHTa OCHOBaHWS AomkHa ObiTb He meHee 2,0 MIa, 4To no knaccndmrkauumn
Tabnuupbl 6.1 FTOCT 25100 oTHOCUTCS K KaTeropmm HU3KOM NpodHocTU. MNpn yknagke Tpyb Ha rpyHTbl O4EHb HU3KOW MPOYHOCTU
<1 MIMNa, Heobxogumo ycunutb ocHoBaHue no 11.30 CIM 31.13330.

9.5.15 lpu napannencHOW MPOKMagKke HEeCKOMNMbKWX JIMHMIA BOOOBOAOB (3aHOBO MW AOMOSHWTENBHO K CYLLECTBYHOLLMM)
paccTosiHMe B MiaHe MeXxay HapyXHbIMU MOBEPXHOCTSIMU TpyO crnegyeT ycTaHaBnvBaTb C yY4ETOM MpoeKkTa NPOW3BOACTBA U
opraHu3auum paboT u HeoOXOAMMOCTM 3alMTbl OT MOBPEXOEHU CMEXHbIX BOOOBOAOB MPU aBapuvM Ha OQHOM U3 HUX, CM.
Tabnmuy 26 CIM 31.13330 Ans ctanbHbIX TPYO.
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9.5.16 YuntbiBas BbICOKYH HaAEXHOCTb U NpoYHOCTL Tpy6 13 BYLLM, paccTtosiHme mexay Tpydammu anametrpom go 1000 mm
W Bbille criegyeT ycTaHaBnMBaTb Kak Ans cTanbHbIX TPyO B 3aBMCMMOCTM OT MX AvMameTpa Ans BCeX BUAOB rpyHToB. [ns
AasneHun 6onee unu paeHblix 1 MlMa B cootBeTcTBUM ¢ 11.49 CI 31.13330 npu npoknagke TpybonpoBoAOB Ha 3aCTPOEHHbIX
TEPPUTOPUAX U NPOMBILLNIEHHBIX NPeanpuUATUAX U NPUMEHEHUM TPYO, UCKNIOYAOLWMX BO3MOXHOCTb MOBPEXAEHUS COCEAHUX
BOAOBOAOB MNPV aBapuyv Ha OOHOM W3 HUX, paspellaeTcs yMeHbllaTb paccTosHue mexay Tpybamu. 3Tum TpeboBaHMAM
oTtBevatoT Tpyobl M3 BULUIN, noatomy pacctosHvue mexagy Tpybonposogamu cnegyeT yctaHaenveatb He MeHee 40 cm ( B CBeTY)
ansa 1py6 gnametrpamum go 400 mm n 60 cm - ang Tpy6 anametpamm go 1000 mm u Bbilwe.

9.5.17 CoeaunHuTenbHble hacoHHbIe YacTun Ang TpybonpoBoaoB, NpoknaabiBaeMbIX Ha BCEX BUAAX rpyHTOB AOMKHbI BbiTb
aHanoruvyHbl NpuBedeHHbIM B npunoxeHun b Hactosiwero ceoga npasun. CBapHble hacoHHble YacTu CoeauHUTErNbHblE K3
BbICOKOMPOYHOrO YyryHa Ansi HanopHbIX TPy6onpoBOaOB aHanorMyHbl npuBegeHHsIM B [21].

9.5.18 INpu npoknagke TpyobonpoBOoAOB Ha criabbix rPyHTax BO3MOXHO NpumMeHeHue Tpyo ¢ coeanHeHnem "TYTON" Tonbko
npy yCTPOWCTBE YMNOpOB, NPEnsiTCTBYIOLWMX paccTbikoBke Tpybonposoaa. MNpu HEBO3MOXHOCTWU YCTPOWCTBA YMNoOpoB, criegyeT

NPUMEHSATb TONMbKO TPYyObl ¢ coeauHeHnamm Tmnos "RJ" n "RJS" unm nx covetanne (cm. pasgen 11%).

10* MPOEKTUPOBAHME TPYBOIMNMPOBOAOB N3 BYLWUI HA NPOCAAOYHbLIX TPYHTAX

10.1 OCHOBHBbIE MNONOXEHUA PACYETA HA MPOYHOCTb U OE®OPMATUBHOCTb TPYB HA
MPOCAOO4YHbLIX FPYHTAX

10.1.1 Mpwn npumeHeHun Tpybonpoeoaos u3 Tpyd BYLLI Ha npocagouyHbix rpyHTax Heobxoammo cobntogatb criegytowme
yCcnoBusi:

- MPUMEHEHNE LIAPHUPHBIX 3aMKOBbIX YCUIEHHbIX coefuHeHnn TunoB "RJ" n "RJS" gnametpammn 80-1000 MM pasnuyHbIx
KIaccoB NPOYHOCTY;

- goctaTtodHas nnowaibs onupaHus, npyu aeopMmpyeMoM OCHOBaHWN;

- YCTONYMBOCTb 3N1EMEHTOB KOHCTPYKLMI Npu AedopmMaLmsx OCHOBaHWS;

- COBMECTHOCTb Aecbopmauimii rpyHTa n TpybonpoBoaoB.

Pacuet npoBoasT B cooTBeTcTBuM € 6.4.1, 6.4.3 1 6.4.13 CIM 23.13330.

10.1.2 Pac4yeTHas cxema TpybonpoBoaoB creaytoLlas:

- pac4yeT Ha NPOYHOCTb C ONpeaeneHnem BO3MOXHOro npornba cekumm Tpybonpoeoaa;

- pac4yeT Ha NPOYHOCTb N AehopMaTUBHOCTL CTbika TpybonpoBoaa npu AONYCTUMON OcafKe rpyHTa;

- pac4yeT Ha ogHOBpPEMEHHOE AedOPMUPOBaAHNE FPYHTA OCHOBaHMSA U TpybonpoBoaa;

- pac4eT Ha NPOYHOCTb N AePOpPMaTUBHOCTL EANHUYHBIX TPYD Ha nonepeydHbii n3rnb Tpyobbl Npu pacHeTHoOM npormoe.

10.1.3 OCHOBHbIM pacyYeTHbIM MOMOXEHWEM MpPU MPOEKTUpOBaHUKM Tpybonposogos nu3 BYLUI sBnsieTcs COBMECTHOCTb

JedopmaLimm ocagku rpyHTa OCHOBaHUSA 1 TpybonpoBoAoB, pacyeT Ha MPOYHOCTb TPYOONPOBOAOB NPW AOMYCTUMbIX NPOcaaKax
rpyHTa 20 cm 1 Gonee.

10.1.4 PacTpybHble 3amkoBble coeauHeHus Tpyo na BULUT tvna "RJ" 1 "RJS" sBnsTCA WapHUpHBIMU 1 0GecnevmBaoT

BO3MOXHOCTb M3rmbaTtecs Tpybam kak B BEPTUKANbHOM, TaK U TOPU3OHTANIBHOM U B MPOAONIbHOM HaMNpaeBneHUsix, UMET TpU
cTeneHun ceoboasbl.

Pactpy6bHoe coeanHeHune "TYTON" He aBnsaeTca 3aMKOBbIM. [109TOMY BO3MOXHO pacKpbiTUE COeAMHEHUS NPWU NpocagKkax
rpyHTa. Takme NogBMXKKM CTbIKOB BO3MOXHbI MK YKNagke Tpy6 B rpyHTax ¢ npocagoyvHocTsio | u Il Tuna (npocagkon go 20 cm).
Moatomy Tpy6bl M3 BYLLI ¢ coeguHermnamm "TYTON" cneayeT NpMMeEHsTb TONbKO MpY YCTPOMCTBE YMNOPOB, NPEenATCTBYOLNX
paccTbikoBke Tpybonposoaa.
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10.1.5 Pacuet TpybGonpoBogoB ¢ coeauvHeHusmu "RJ" n "RJS" gomkeH npoBoAUTbLCA Ha COBMECTHOE BO3[eNCcTBME
OKPYXXHbIX PacTAMMBalOLUMX HaMPSHKEHUN W HaMpPsPKeHUWM  pacTsKEeHWss B OCEBOM  HamnpasneHun OT BO3AENCTBUSA
rmapaBnMyecKoro AaBneHnst N HanpsbKeHUs OT pacTArMBaloLLMX HaNPsKeHU OT Npocaku Tpybonposoaa.

10.1.6 Pacuet Tpy6 Ha KonbLEBbIE HArpy3Kkn OT BO3AENCTBUS FPYHTa U BHYTPEHHETO AaBfeHusl MPOBOAST B COOTBETCTBUM C
5.8. Hecywyto cnocobHocTb TpybonpoBoga Ha OcCeBble Harpysku onpegenstoT no Tabnuue 10.4. HanpsxkeHue unarnba
TpybonpoBoaa oT Npocafku rpyHTa He3HAYUTENbHbI U B pacHeT HE NPUHMMAIOT.

B Tabnumue 10.1 npuBeaeHbl XapakTEPUCTUKKN LLIAPHMPHbIX coeguHeHnii Tpy6 tnna "RJ" n "RJS". CoeanHenus Tnnos "RJ" n

"RJS" HepasbeMHble, "TYTON" - pasbemMHoe.

Tabnuua 10.1 - Xapaktepuctuku coeguHeHmsa "TYTON", "RJ" n "RJS" ansa usrmnba

YcnosHbI npoxoq | Jonyctumein nsrné | OnuHa Tpy6bl [, M Paauyc narvba Rf’ CmelleHve Ag , cM
D MM npu yknagke S o
T M

80-150 5° 6 69 52
200-300 4° 6 86 42
350-600 3° 6 115 32
700-800 2° 6 200 25
900-1000 1,5° 6 267 19

10.1.7 MNoBopoTbl 60MbLIOr0 pagnyca CrieayeT BbIMOMHATL C NOMOLLbBI M3rmba coegmHeHun. B atom cnydae TpyObl npu
COeaUHEHUN OOMKHbI ObiTh BIPOBHEHBI KaK B BEPTUKAINbHOWM NIOCKOCTU, Tak U B ropmM3oHTanbHow. 3rnb B cTbike BbINOMHSAOT
npv NOMHOCTbIO cOBpaHHOM coeanHeHun. CxeMa reomeTpun nsrnba coeanHeHu npueseaeHa Ha pucyHke 10.1.

L

Panuyc narnba Rf A,
dein —

[nuHy yyacTka usmMeHeHus: HanpaeneHust TpybonpoBoaa onpeaensioT no opmyne
= ANL, (10.1)

=

roe A - uucno Tpy6, Heobxoaumoe Ana U3MeHeHUs HanpasneHus, i = —;

pits

I - onvHa TpyOGbl, M.
Mpun ykasaHHbIX n3rnbax narnbaroLme HanpskeHns B pacTpybax OTCyTCTBYIOT.

10.2 PACYET TPYBE U COEQUHEHUW TUNA "RJS" HA MPOYHOCTb

10.2.1 Pac4et Tpy0O 1 coeanHeHmin "RJS" Ha NpOYHOCTb NPOBOAMTCS Kak 4SS NPOBMCAOLEN YNPYron HATKM Ha NogaTtiiMBOM
OCHOBaHWM C 3aLleMITeHHbIMU ABYMS KOHLLAMMW, KOTOPbIE HAXOOATCS HAa OOQHOW BbICOTe.

10.2.2 Mporvu6 F B cepeamHe napaborbl U HATSHKEHWNE HATK F,': onpeaenstT no dopmyrne

2
i
-2 (10.2)
7 8H

HaTtspkeHne HUTU onpegenatoT no oopmyne
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=% (10.3)

roe & - MIHTEHCUBHOCTb Harpysku, kH/wm;
! - OnvHa HUTK TpybBonpoBsoaa, M;

i - nporu6 Hutu Tpy6onposoaa, cMm, hopmyna (10.2).

L
meT—nC—
Af

Y

L. - onuHa Tpy6bl, M; F - paguyc u3rmba; A8 - n3rnd coeguHeHus (B rpagycax); 5 - yron U3MeHeHus HanpaeneHust
noesopoTa Tpybonposoaa (B rpagycax)

PucyHok 10.1 - Cxema narnba TpybéonpoBoga ¢ pacTpyoHbIMU COeaUHEHUSMN

Monb3aysack hopMynamm npu 3afaHHbIX 3HA4YeHUAX § MOXHO OnpeaenaTh 3HauYeHe HaTsHKeHUs HUTK, T.e. TpyBonposoaa,
MpU1 OONYCTUMbIX 3Ha4YeHUsIX F , paBHbIx 20 cM, NpuBeaeHHbIX B 16.108 CIM 31.13330.

10.2.3 lNMpuHMMas, 4To Ha yyacTke ocb TpybonpoBoaa npuHsina opmy napabonb! (UNN OKPY>XHOCTHU), C y4ETOM (POPMYIbI
(10.2) MOXHO onpeaennTb paguyc KpUBM3HbLI, AoNycKas, yTo £ =i f .
P4t e IS

Ro=2 " | L 10.4
= —er “zlar e (104

rae ] - AnNvHa ynoxeHHoro Tpy6onposoaa, M;

Rj- - paguyc nsrmba Tpy6onpoBoga OT NPOBUCAHUS, M.

10.2.4 Mpn MN3BECTHOM 3HaYEHUU Rj- MOXHO BbIYUCIIMTL BO3MOXHYIO CTpeny nporuba f TpyGonposoga npw
npocago4YHOM rpyHTe no chopmyrne
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2
{
f=— (10.5)
B i
10.2.5 CymmapHoe HanpshkeHue OT BO3LAENCTBUN BHYTPEHHErO OABMEHMSI U FOPU3OHTaNbHbLIX CUT OT MPOBMCAHUSA OCK
Tpy6onpoBoAa MOXHO BbIYUCIIUTE NO hopMyre

Gy = {02 +OF - 5,0, SR, <300 MMa, (10.6)"

* ®dopmMyna CoOTBETCTBYET opurnHany. - lNprumedanume nsrotosutens 6asbl AaHHbIX.

rae op. - HanpsbkeHue B KONbLEBOM HanpasneHun, Ma;

O, - TOPU3OHTaNbHOE HanpskeHe OT BO3AEWCTBUS MMAPaBMMYECKOro AaBMeHWst U CUbl HaTskeHWUs oT nporuba ocu
TpybonpoBoaa;

Rp - pac4eTHoe HanpsxeHue, pasHoe 300 MIla.

10.2.6 MoBepoyHbI pacyeT Tpy6 anameTtpamu 80-200 MM Ha npornb kak oguHOYHOW TPy6Bbl NPOU3BOAAT Ha MONEepeYHbIn
n3rnb c AByms onepTbiMU KOHUaMu, npornd 6anku B cepeanHe nponeta oT paBHOMEPHO pacnpefeneHHON BHELWHEN Harpysku
onpeaensioT no gopmyne

32
f= g

=4 (10.7)
TEAET

roe & - pacnpegeneHHas BHeLLHAsS Harpy3ka, kH/w;

/ - pac4yeTHbI nponeT TpybyaTon 6anku, m;
& - moaynb ynpyrocTtv Tpy6el 1,7-105 MMa;
J= r3;2 - MOMEHT MHEPLMM NOMNEPEeUHOro ceueHnst Tpybnl, M4 ;

AL A
Oy = — = —=— - HanpsxeHne narnba Tpy6bl npu § =0,2 M, MMMa.

W ek

10.2.7 Jonyctumbli npornb pactpyba ABYX CMEXHbIX coeduHeHHbIX Tpy6 onpepenstot no Tabnuue 10.1 1 pucyHky 10.1
KaK cMmelleHne g, cM. [Ana Bcex AvameTpoB Tpy6 A4 Gonblie [ B cpeauHe napaboribl UMK OKPYXHOCTM MOBEPXHOCTM
nporunba.

10.3 HECYLLAA CMMOCOBHOCTb TPYBbI B NPOOOJIbHOM HAIMPABINEHUU

10.3.1 3amkoBoe coeaumHeHne Tuna "RJIS" no3BonsieT BOCMpPUHMMATbL MOPABNMYECKOE BHYTpPEHHee [faBrieHue 6e3
PacCCTbIKOBKM COEAUHEHUS.

KoHcTpyKunsa coeanHeHmns npyuesedeHa Ha pucyHke 10.2.

Tpy6a 13 BbICOKOMPOYHOrO YyryHa, W3roToBfE€HHasi METOOAOM LEHTPODEXHOro NUTbs, UMEET IMadkui KoHewy 2, rae Ha
HEKOTOPOM PAacCCTOSAHUM OT €ero Kpasa HannaendeTca KonbueobpasHein ynop 3. MydTa pactpyba 1 vMMeeT KonbLEeBOW
ayroobpasHbii na3 7 n ABa okHa 8 n 9 Ha Topue MydTbl. B MydTy pacTtpyba yctaHaBNmBalOT YNNOTHSAIOLWYIO MaHxXeTy 4,
rnagkui koHew, Tpybbl 2 BaBuraeTcsa B MydTy pactpyba 1. Yepes okHO MydhThl pacTpyba 8 BCTaBNSOTCA CTONOPHbIE ANEMEHTbI
5 1 no konbuUeBOMYy na3dy 7 pacnpefensioT BNpaBO W BMEBO BOKPYr BCEW OKPYXXHOCTW rMagkoro koHua Tpybbel 2. lMocne
YCTaHOBKM BCEX CTOMOPHBLIX 3MIEMEHTOB 5, NPeayCMOTPEHHbIX KOHCTPYKLUMEN COEQUHEHUS, UX NOBOPAYMBaOT B OOHY CTOPOHY
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00 TexX Nop, NokKa ABa nocnegHnx CTONOPHbIX 3rnemMeHTa 6y,EI,yT BUOHbI U3 OKHa 8 HanosmnoBuHY.

Ons obneryeHns nepenBWKEHUSI CTOMOPHbLIX 3MEMEHTOB MO OKPYXXHOCTU TpyObl, MpeaycMoTpeHo okHo 9. CTonopHble
anemeHTbl 5 cTArMBaloT puKcupytoLer rmbkon neHTon 6.

10.3.2 KoHCTpyKUMa CTONOPHBLIX anemMeHToB Ans Tpyb avametpamu 700 mm npuseaeHa Ha pucyHke 10.3, a nx pasmepsbl 1
yncno - B Tabnuue 10.2. KOHCTPYKUUKN Takux 3NeMEHTOB 4S8 APYrMX AMaMeTpoB TPyO aHanornyHbl.

1 - mycbTa pactpyba; 2 - koHel, TpyObl; 3 - KOnbLEeobpasHbI ynop; 4 - yNnoTHALWAA MaHXeTa; 5 - CTOMOPHbLIA ANEMEHT; 6
- hukempytoLan nexHTa, 7 - KonbLUeBon nas, 8, 9 - okHa Ha Topue MydThl

PucyHok 10.2 - 3amkoBble coeguHeHnAa Tuna "RJS”
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S _MecTo MaprHpoRkH

PucyHok 10.3 - CTonopHble anemMeHTbl noa coeguHeHue Tuna "RJS”

Tabnuua 10.2 - OCHOBHbIe pa3Mepbl U Macca CTONOPHOro 3fieMeHTa, MM

YcnoBHbIN I I Iy = h Yucno Macca ctonopHoro
npoxog £, MM CTOMOPHbIX anemeHTa, Kr
3MEeMEHTOB, WT
ofiHOrO Ha
coeaunHeHne

600 193,6 105 43 317,5 2541 10 1,8 18,0
700 222,0 103 43 369,0 28,941 10 2,0 20,0
800 256,7 107 44 421,0 30,51 10 21 21,0
900 222,21 108 45 472,5 29,2+1 13 2,2 28,6
1000 230,0 108 45 524,0 29,3+1 14 2,6 36,4

10.3.3 lNpwn yknagke Tpyb6 HEMEPHOW AONWUHbLI, NOCMEe UX yKOpaudnMBaHUS, HEOOXOOUMO BOCCTAHOBMTb Ha [MAagKoOM KOHLE
YMOPHbIN Banuk METOAOM HanmnaBky 3NeKTpOoaYyroBov CBapKOW XXene3oHnkenesbiM anekTpogom. dopmMa Banuka v ero OCHOBHbIE
pa3mepbl ykasaHbl Ha pucyHke 10.4 n tabnuue 10.3.

I'IpMBapKy YNOPHOro Basninka oCyLleCTBNAT C NOMOLLBbIO MeJHOro HanpasnAoLwero Konbua ana no3smumoHnpoBaHua LBa.

L

¥

L

o

MMM

¥
)

Pucyrok 10.4 - Tnapkui KOHeL, TPyObl C HannaBneHHbIM BariIukomM

Tabnuua 10.3 - OCHOBHbIe pa3mepbl Banuka, Mm

D MM min-max min-max min-max

YCnoBHbIi npoxon ' L, ‘ I ‘ b, ‘ B, ‘
¥
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80 82-90 82 6-10 4-5,5
100 87-95 87 6-10 4-5,5
125 92-100 92 6-10 4-5,5
150 97-105 97 6-10 4-5,5
200 102-110 101,5 7-11 4,5-6
250 102-110 101,5 7-11 4,5-6
300 102-110 101,5 7-11 4,5-6
350 105-115 104,5 8-12 5-6,5
400 110-120 109,5 8-12 5-6,5
500 115-125 114,5 8-12 5-6,5
600 115-125 114,5 9-13 6-7,5
700 145-155 144,5 9-13 6-7,5
800 155-165 154,5 9-13 6-7,5
900 170-180 169,3 9,5-13,5 6,5-8
1000 180-190 179,3 9,56-13,5 6,5-8

Mpumedanve - 1y - cnpaBoYHbIN pasmep

10.3.4 Hecyuyto cnocobHocTb coeguHenuin TunoB "RJ" 1 "RJS" B npoaonbHOM HanpasneHny onpeaensitoT MakcMmMarbHOM
Harpyskom, KoTopasi CO34aeTcsl BHYTPEHHUM AaBfieHMeM BOAbI NPY KOTOPOM COXpaHsieTcs LieNoCTHOCTbL pacTpyba Tpyobl.

10.3.5 OCHOBHbIM KpPUTEPUEM OLEHKM HagexXHoCTU coeamHeHun TunoB "RJ" n "RJS" npuHATa npodHOCTb pactpyba ¢
BBEOEHMEM pacyeTHbIX Ko3apdULMEHTOB, obecneumBalolMX [OOMyCKaeMble Harpysku, a Takke pesynbTaTbl WUCMbITaHUM.
3HadyeHMa Hecyllen CnocoBHOCTU coeaMHeHun npuBegeHbl B Tabnuue 10.4, roe mMakcMmanbHO AOMYCTUMbIE yCunus OT
BO3OENCTBUSI BHYTPEHHEro AaBneHust (Hecyliasi CNoCOOHOCTb CoedMHEHWs B MpPOoAOSIbHOM HamnpaeneHun) M AonyCTUMBbIN
paguyc 3akpyriieHus Tpy6onpoBOAOB NPUHSITLI B KAYECTBE OCHOBHbIX PACHETHbIX XapakTepUCTUK ANs YKragku TpyGonpoBoaos
Ha NpocafoyHbIX FPyHTaXx.

Tabnuua 10.4 - Hecywasa cnoco6HOCTL TPpy6 B NPOAONLHOM HanpaBrieHUu

YCnoBHbIN Twn Jonyctumeln yron Honyctumoe Tarosoe MakcumarnbHo
npoxon ., | CoednHeHus OTKMNOHEeHus TpyObl B yeunvne &, JOnNyCTUMBIV pagnyc
coeguHeHun 3aKpyrneHus

MM TpybonpoBoaa, m
80 "RJ" 5° 70 69

100 "RJ" 5° 87 69

125 "RJ" 5° 100 69

150 "RJ" 5° 136 69

200 "RJ" 4° 201 86

250 "RJ" 4° 270 86

300 "RJ" 4° 340 86

350 "RJ" 3° 430 115

400 “‘RJ" 3° 510 115

500 "RJ" 3° 670 115

600 "RJS" 2° 1200 172

700 "RJS" 1,5° 1400 230

800 "RJS" 1,56° 1460 230

900 "RJS" 1,5° 1530 230

1000 "RJS" 1,5° 1650 230

MpumevaHus
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1 [onycTumble yrmbl OTKIIOHEHUSI TpyObl B COEOMHEHWsIX OnpedeneHbl UM MNOATBEPXKAEHbI TUMOBbLIMU
ucneitaHusamm no FOCT P WCO 2531, npu coxpaHeHWuM LEnoCTHOCTM pacTpyba M repMeTudHOCTU

coegnHeHuA B Lief1oM.

2 MakcumarnbHble TAroBble ycunuma npmeeneHbl C KOS(*)(*)I/ILI,I/IGHTOM 3anaca npo4YHoCcTn 2.

3 Tabnuuy 10.4 ncnoneaytoT ansa pacyeto M'HB B3ameH Tabnuy 7.5 1 8.1 HacTosLwero ceoga npasun.

10.3.6 Mpumep pacyeta

B cootBetrctBum ¢ [.13 npunoxenua [ CI 21 13330 npoekTupoBaHue TpybonpoBodoB crneayetr nNpoBoauTb C
cobntogeHmem ocHOBHbIX TpeboBaHmi CIT 31.13330 1 HacTosLero cBoaa npaswsl.

VcxogHble gaHHble ang pacyerta: TpybonpoBog anameTpom 635 mm, 13 TpyObl knacca K-9, yknagbiBaloT Ha NpocagoyHbIN
rpyHT Tvna |l ¢ BoamMoXXHOM npocagkon rpyHTa 0,2 m. [InvHa nnowagkm ycagodHoctn - 60 m, paboyee gaenenue - 1,6 Mla,

ucnbiTatensHoe gaeneHue - 2,5 MlMa. TpybonpoBop 3alueMneH ¢ ABYX KOHLIOB.

CymmapHast yaenbHasi BHELLHSIS paBHOAEWCTBYOLLAs Harpy3ka:
0
R = Qrp + Qrp + 0, =24.441554+2,91= 25,86 kH/m.
3HadeHune HaTshkeHus TpybonpoBoada npu ocagke ocHoBaHus (npornbe) 0,2 m.

gi? 28863600

=4 = 64,93 KH.
27 2.0,2

B Ttabnuue 10.4 makcumanbHoe OCeBOE ycunve MpoYHOCTU coeduHeHus "RJS" pasHo 1200 kH. Hatskenve F,

64,93

cocrasnser = 0,054 vnn meHbLue 6,4%.

Haﬂpﬂ)l(eHl/le B CTEHKe pr6b| B NpOAO0JiIbHOM HanpasleHnn oT BO34ENCTBUSA CUbl A

N P} PO,
O, =—=—= —
TR 4nDh 4k

roe & - nnouiagb ceveHust Tpyobl;
npu F=1,6 MMa <, =25,4 MlNa;
npu F=2,5MMa <, =39,2 MNa.

Konbuesble HanpaXeHuna ot BO34ENCTBUSA BHYTPEHHEero gaBrneHua:

o o POy _ P6L52
°T op T 2k

’

rae 61,52 - BHyTpeHHUI guameTp TpyObl, CM;

T, =49,7 MMa npn F=1,6 Mla;
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T, =77,6 MNa npn #=2,5Mrla.
HanpsikeHne B NpoAoNbHOM HanpaeneHun Tpybbl oT cunbl E,': :

| BapnaHT 6e3 BO34ENCTBUSA BHELLUHMX Harpy3oK

Ty :i:@: 34 MMa.
Foo1884

CyMMapHble HanpsKeHUst B NPOAONbHOM HanpaBeHuu:

Ty = Tp T35, = 25,4+ 34 =255 MMNa npu 1,6 MMa;

Gy = Op +0, =39,7+34 =431 MMa npu 2,5 Ma.

HanpsikeHusi OT OQHOBPEMEHHOTO BO3AENCTBIS TMAPABINYECKOrO AABIEHNS U CUMbI £,

Op = JG,;,? +G2 +0,0, =300 MMa*,

* dopmyna COOTBETCTBYET opuriHany. - MpumeyaHue nsrotoeutens 6asbl AaHHbIX.

NP P=16MMa G = 4/49,72 +254% —49,7. 25,4 = 4313 MNa;

npn P=25MMa o = J77.62 +3972 ~77.6.397 = 66,2 MMNa.
KoathumumneHTbl 3anaca npovHOCTH:

200
npun P=1,6 Mlla Knr = m = 6,95;

npu F=25MMNa ' =453.
YcnoBusim npoyHocTy Tpyba amametpom 635 mm knacca K-9 yooeneTtsopser.

10.3.7 MNpy HEOBXOAMMOCTU BbIYMCIIEHUA NPOYHOCTM TpyGonposoda npu f = 0,2 M, cneayeT nornb30BaTbCA U3MOXEHHOM
BbilLIE METOMNKOMN.

10.3.8 Npo4HOCTHOM NOBEPOYHbIN pacyeT Tpyd knacca K-9 auametpoB 80-200 MM, onepTbiX MO KOHLAM, Ha MOMNEPEYHbIN
n3rnb pacnpeneneHHom Harpy3kol OT BO3OEWCTBUS TPyHTa 3ackinku U TpaHcnopta A-14 Ha nporub, npoBogaT no copmyne
(10.7).

Hwxe npueegeH npumep pacyeta Tpyobl anametpom 200 mMm.

Iz 9.41. 62
P

= = < =10,5cm, (10.7)
TORES 7617107 24926

roe g = 8,43I.p +0,51, + U,T"?Tp = 9,41 kH/M 2 nonyyeHbl B COOTBETCTBUU C 5.3 HACTOSLLIErO CBOAA NPaBUIT;
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J =2492,6 - MOMEHT MHepLIMK NONepeyHoro ceveHns Tpyobl, cm 4.
YcnosusiM xecTkocTun Tpy6a knacca K-9 anameTtpom 200 mm yooenetsopsiet, f =10,5 cm <20,0 cm.

PacueTbl nokasbiBatoT, UTO HageXHOCTb Tpybonposoaa 13 Tpy6 BYLLI ¢ coeamHeHunsammn Tunoe "RJ" n "RJS", ynoxkeHHbIX B
HacbiNb MMM TPaHLLED Ha MIOCKOe OCHOBaHUE M3 NPOCAaZOYHbIX FPYHTOB obecneveHa. AHanornyHble pacyeTbl CrpaBeanuBbI
Takke Ons Bcero napameTpuyeckoro psiga auametpos 80-1000 mm Tpy6 BYLUI npu anvHe Tpy6 6 m.

10.3.9 CymmapHoOe HanpsiXeHue ¢ y4eTOM Harpy3km oT Macchl rpyHTa U Macchl TpaHcnopTa

KonbueBoe HanpshkeHue B Tpybe OT BO3OENCTBUSA BHELUHMX HArpy30K BbIYUCASIOT Mo hopmyne

o =%, (10.8)
P 504k

roe DCP - CPEOUHHbIN guameTp, 62,5 cwm;

() - npuBeeHHas Harpy3ka OT BO3AENCTBUS BHELLHWUX Harpy3ok, pasHas 33,8 kH/M;
& - pacyeTHada anuHa Tpy6bl, pasHasa 100 cwm;
& - TONWKMHA CTEHKN TPYObI, CM.

M oHo cocTaBnser:

338625
Cp =
0524100093

10.3.10 3HayeHMEe OKPYKHbIX HaNPsXXEHUA OT CyMMapHOro BO3genCcTBUS rMApaBnYeCcKoro aBneHnst U BHELWHUX Harpy3okK
COCTaBnseT:

=4117 MNa.

npn F=1,6 MlNa =25,4+41,17=66,57 MMa;
npu F=2,5MMa =39,7+41,17=80,87 MI1a.

10.3.11 HanpsixkeHnsa B cTeHKkax Tpybbl OT CyMMapHOro BO34eNCTBUSA BCEX CUI COCTaBMSAET:

Oh = /66,572 — 66.57. 29,0+ 252 =583 Ma;

ol = +/80.872 — 80,87 . 43,3 +43,32 = 76,79 MMa.

10.3.12 TlpoyHocTb Tpybbl knacca K-9 yposnetrBopseT ycnoBuam yknagku. KoadbduuueHTbl 3anaca NPOYHOCTU
COCTaBMsOT COOTBETCTBEHHO:

300 gy, 300

578 7679

El

X, -391

rae 300 - pacyeTHOe HanpsixeHne Ha pactsxeHnune, MlMa.

10.3.13 Tpu npoknagke TpyOONPOBOAOB Ha MPOCAAOYHBLIX TPyHTax Heobxogumo npumeHaTs Tpybel n3 BYLUM ¢
pacTpyOHbIMK 3aMKOBbIMU coeanHeHnamu Tunoe "RJ" n "RJS". B cootBetctBum ¢ 16.108 CIM 31.13330 npu npocagke rpyHTa
00 20 cM MOXHO NpUMeHsTb Tpybbl ¢ coeanHeHmammn "TYTON", HO TONbKO C YCTPONCTBOM YMNOpPOB.
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10.3.14 CoepguHutenbHble acoHHbIE 4YacTM Npu MpoKnagke TpyOONMpOBOAOB Ha MNPOCAfOYHbIX TPyHTax crnegyet
npyvHUMaThb B cOOTBETCTBUU € 9.5.17 ansi Bcex knaccos Tpy6 auameTtpamu 80-1000 MM, Kak nUTbIE, Tak 1 CBapHbIE.

10.3.15 becTpaHwenHasa npoknagka TpybonpoBoda OCyLLECTBNSieTc C npumeHeHnem Tpyo um3 BYLUM Tombko
coeanHeHuamu Tmnos "RJ" n "RJS" B cooTBeTcTBUM C pasgenamm 7, 8 n Tabnuuen 10.4 HacTosLLero cBoga npasun.

10.3.16 OnnHy npoTtarmBaeMblx nneTemn Ln onpeaenstoT no dopmyne

Lr[ = i, (10.9)
Q'rpfl]

rne NE - AonycTumoe TAroBoe ycunue, kH;

QTP - Macca MOoroHHOro MeTpa Tpy6sbl, kKH;

fn - KOS(*)d)I/ILLI/IeHT CKONbXeHun4d pr6b| Nno TPYHTY, 6e3paamepHaﬂ Benn4ynHa, onpeagendercda OnbiTHbIM NyTeM O54

pasnuyHbIX BUAOB rPYHTA, 3Ha4YeHWs 7 nexar B npegenax 1= 7y = 0.

11* YNOPHBbIE BJIOKM U 3AXUMHBLIE NPUCMOCOBIEHMA ONA NPOTUBOOAEUCTBUA CUNAM OT
OCEBOI'O N'MAPABITMYMECKOIO OABIEHUA

11.1 YpaBHOBelLMBaHME CW1 NPOTUBOAENCTBUSA B MOA3EMHbIX TpybOMpoBodax LOCTMratoT C MOMOLLBIH YMOPHbIX UK
rpaBUTALMOHHBLIX OrOKOB, 3aMKOBbIX COEAWHEHWI, BUHTOBbLIX aHKEPHbLIX YMOPOB WUINKN COYEeTaHMs 3TUX MeTomoB. Pacuer cun
0CEeBOro rMapaBnMyecKkoro AaBneHns npueeneH B pasgene 6.4.

11.2. OgHuM n3 Hanbonee NpYMeHsEMbIX METOAOB YPaBHOBELUMBAHWS CUIM NPOTUBOAENCTBUS ABNSATCA YNOpPHbIE GNoku.
Ha pucyHke 11.1 npvBedeH TUMNOBOW YMNOpPHbIA GroK npu ropusoHTanbHOM u3rMbe. KoHCTpynpoBaHWe yMnopHbIX Grokos
OCYLLECTBNSAT Npu cobnoaeHNM crieayroLLmMx KpUuTepreB.

11.3 Hecywas noBepxHOCTb YyMOpHOro 6rnoka p[orkHa ObiTb pasMelleHa Ha HeHapyleHHoM rpyHTe. Ecnu ato
HEBO3MOXXHO, TO HACBIMHOW FPYHT MeXAy Hecyllel NOBEepPXHOCTbO YNOpHOro Grioka M HeHapyLeHHbIM FPYHTOM AOMKeH ObiTb
YNIOTHEH;

- BblCOTa yrnopHoro 6rnoka % pomkHa 6biTb paBHa 0,5 (unu meHee) obLuen rmyGuHbl 3anoXeHnsa TPyObl A0 HUXKHEN YacTu
6noka, HO He MeHbLUe guameTtpa TpyObl;

- BbICOTa YNOPHOro onoka OOJKHa ObITb Bbl6paHa Tak, 4YTOObI pacyeTHaa WKMpuHa onoka & unameHsanace B npegenax
pa3mMmepoB WNPUHbI NN ABYX BbICOT onoka;

- TOMWMHY Grnoka u ero o6beM BbIGMPaOT B 3aBUCMMOCTM OT MPOYHOCTU GeToHa B COOTBETCTBUM ¢ TpeGosaHusimu CIl
63.13330.
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2 - BbICOTa YMOPHOTO BOKa; .3 - BEMWYMHA CUTTbl OTMOPA rPyHTa BHU3Y NofoLBbl 6rioka MlMa; &} - BenuumMHa cunbl oTropa

rpyHTa Ha BbicoTe % Onoka, MlMa; & - wnprHa ynopHoro 6noka; T~ - cuna oceBoro aaeneHus Bogpl, MlMa; & - yron
N3MEHEHNs HanpaBreHns NoBopoTa Tpybonposoaa (B rpagycax)

PucyHok 11.1 - ONOpHbIN ropu3oHTaNnbHbIN 610K
11.4 3HaveHne OCEeBOro [aBrieHWst Npu pasHbiX yrrmax noBopoTa TpybonpoBoaa, NPOYHOCTU HEHaPYLUEHHOro rpyHTa U
nnowaaun ynopa 6rnoka MOXHO onpenennTb, Ans NPaKTUYECKUX pacyeToB, MO HOMOrpammam, NpuBeAeHHbIM Ha pucyHke 5.10
HacTosLLEero ceoaa npaswur.
11.5 OceBoe rngpaBnu4yeckoe faBneHne
Cvnbl 0CeBOro rMAapaBnMYECKOro [AaBfeHMs BO3HMKAOT B HAMOPHbIX Maructpansx BO BCEX MeCTax W3MeHeHus
HanpaeneHnsa (NOBOPOTbI, TPOMHUKM), BO BCEX MECTAaX M3MEHEHMSA AMaMeTpa (nepexoabl), Ha Kaxaom KoHue (rnyxue dnaHubl),

Ha pucyHke 11.2 NpuBefeHbl CXeMbl HEKOTOPbIX KOHCTPYKLUUIA COEAUHUTENbHBIX YacTen.

3HayeHne STUX CUN  SBMASIETCS [[OCTATOMHO BbLICOKMM WM OHU  JOSDKHbI  ObiTb  CKOMMEHCMPOBAHbI  YCUINEHHLIMU
(Hepa3beMHbLIMW) COEANHEHUAMMW I YKPENUTENbHLIMK Bnokamu (ynopamm).

Cwunbl paccunTbiBalOT No 0bwen hopmyne

F=KPY,
roe & - cuna oceBoro gaBreHust, kKH;

' - BHYTpEeHHee faBneHune (McnbiTatenbHoe gasnexHne Tpybdonposoaa), Mla;
5 - nonepeyHoe ceveHune (BHyTpeHHee ans (naHUEeBbIX COeOAMHEHUN, BHELLIHee AN MBbIX APYrMX TUMOB), CM 2 ;

X - kK0a(hULMEHT, KOTOPLIN 3aBUCUT OT POPMbI U pa3MepPOB pacCMaTpUBaEMbIX KOMMOHEHTOB Tpybonposoaa.

myxue craHubl, TPOMHKMKKU: & =1, pucyHok 11.2, 6, a.
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Mepexofbl HA MeHbLINA guameTp: & =1— 5775 (&' - MeHbluee ceyeHune), pucyHok 11.2, e.
MosopoTkl ¢ yrnom &: & = 2zl 8/ 21 , pucyHok 11.2, a.

K =1,414 ona nosopoTtoB 90°;

£ =0,765 gnsa nosopoToB 45°;

% =0,390 gna nosopoTtos 22,5°%;
% =0,196 gnsa nosopoTtos 11,25°.

11.6 KomneHcaumo cunbl rmapaBnny4eckoro aaeiieHNA OCYLUECTBIAKT 3a CHET YKpPEenuTellbHbIX OGnokoB nnu NnpUMeHeHnd
mMeToda KpenneHua COEOVHEHUN, 3a CYeT 3allemMIIeHns pr6b| B FPyHTE. 370 MOXeT ObITb o6ycn03r|eHo 3aTPyAHEHHOCTbIO
yCJ'IOBVIIZ cTpouTenbCTBa Unn HW3KOWN NPOYHOCTbLIO IPpyHTAa.

11.7 rpaBVITaLI,I/IOHHbIe OrnoKkn 1 3aXuMbl cnegyeTt NnpuMeHATb Anda conpoTuBieHnd ﬂpOTI/IBO,CI,eI;ICTBI/IIO npoaoSibHbIX CUJT OT
rmapaBrin4ecKkoro aaerneHna Ha BepTuKarbHbIX narnbax pr60I'IpOBO,CI,OB, HanpaBJiEHHbIX BHU3.

11.7.1 B rpaBuTaumoHHOM GnoKe ero macca aBnsieTcs cunomn, obecnedmBaroLLeli paBHOBECUE C CUNON NPOTUBOOENCTBUS,

npw KOHCTPyMpoBaHuM Brnoka HeobxoaMMo paccumTaTb HeobxoaMMbIn 06beM AaHHOro 6rnoka. PacdeTHble cunbl 1 cxembl 6roka
npeacTaBreHbl Ha pucyHke 11.3.

PucyHok 11.2 - [puMepbl cxeM KOHCTPYKLMA cCoeAUHEeHUn Tpyo
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TopuaonTansiui nay

PucyHok 11.3 - [paBUTaLMOHHbIN BNOK ANA BepPTUKaNbHbIX M3rM6oB

PacueTHyto cuny F onpenensioT no dopmyre

F=F5an g, (11.1)
Toraa macca 6rnoka:
SIPSsm o
‘T’E:n — , (11.2)
T

rae F - paeneHue Bogbl B Tpybonposoae, MMa;
5 - nnowaab NonepeyHoro cedeHns Tpybbl, cm 2 ;
& - yron narnba TpyObl, rpagyc;

Yy - NNOTHOCTb Matepuana 6noka;
Sf - K0ahppmLmMeHT 3anaca, NpUHNMaembI paBHbiM 1,5.

Ycnosue paBHoBecus cun & =,

11.8 AHKepHOe KpenrneHue TpybonpoBogoB

11.8.1 AHKepHOe KpenneHue - anbTepHaTUBHOE peLleHne 3aMeHbl rpaBUTaALMOHHLIX OrnokoB Aana obecneyeHus
ycTomumnBocTn Tpybonposoaos, ocobeHHo anametrpamm 500-1000 mm 1 6onee, npoknaabiBaemblx B cnabbix, 3a60N0YeHHbIX 1
00OBOAHEHHbIX MECTaX, C MOMOLLbIO aHKEPHbIX KPEMNSIEHNA, BBUHYMBAEMbIX B FPYHT.

11.8.2 BapuaHT aHKepHOro yCTpOMNCTBa NpMBEAEH Ha pucyHke 11.4.

AHKepHOEe YCTPONCTBO COCTOUT U3 ABYX METANNMYECKMX BUHTOBbLIX aHkepoB 1 cUIoBoro nosica 2, hyTepoBOYHOro mara 3,
NpoKnagkM u3 Tpex crioeB bpusona 4, HaknagbiBaeMbix Ha Tpyby 5. AHkep 7 npeacTtaBnsieT cobor KOHCTPYKLUMIO, CNOCOOHYHO
norpyartbCsi, €Cru NPUNOXUTb K HEN KPYTALLMIA MOMEHT. AHKEP COCTOUT M3 CcepaeYHUKa a, HakoHeYHWKa 6, BUHTOBOW nonacTu
8, OrornoBka & U crepxkHs 0. OnTUManbHble pas3Mepbl aHkepa cregylowme: cepaedHuk avameTpom 90 MM, HaKOHEYHMK
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KoHu4eckon copmbl j = 24, BUHTOBas nonacte AgnametpoM 300 mm, TonwuHa nonactn 10 mm, war £=90 MM, guameTp
cTanbHoro npyTtka 20 Mm.

1 - MeTannuyeckMe BUHTOBbIE aHKepbl; 2 - CMIOBOM MOAC; 3 - yTepoBOYHbIM MaT; 4 - npoknagku; 5 - Tpyba; a -
cepaeyHuk; 6 - HaKOHEYHUK; 8 - BUHTOBAas NonacTb; & - OrofoBoK; 0 - CTEPXKEHb

PucyHok 11.4 - KOHCTpYyKUMA aHKepHOro KpenneHus TpydonpoBoaa
11.8.3 Hecyulyto cnocobHOCTb aHKepPHbIX YCTPOWCTB yKasaHHbIX Bbille pasMepoB onpeaensioT CBOWCTBaMU IPYHTOB, B
KOTOpbl€ OHU BBUHYMBAIOTCS. B 3aBMCMMOCTM OT rpyHTOB pacyeTHas Harpyska Ha aHkepHble YCTPONCTBa COCTaBNSAET:
900 kH - B KpyNnHO3EPHUCTLIX N CpeaHEe3ePHUCTBIX YCTONYMBBIX BNAXHbIX FPyHTaX;
6000 kH - B TBepAbIX MMMHAX, TKENbIX CYrMUHKaX, MNAOTHBIX CYNecax U MeNKO3ePHUCTbIX YCTOMYMBbLIX BRaXXHbIX Neckax;

3000 kH - B MArkonnacTUYHbIX MMNHAaX, UANCTbIX CYrNUHKaXxX, Cynecsx.

11.8.4 INpu He[OCTaTOMHON M3YYEHHOCTU FPYHTOB Ha Tpacce TpybonpoBOAOB NPOBOAAT OMNbITHOE BBMHYMBAHUE aHKEPOB Ha
rmybuHy A =2,5 M 1 BbiepruBaHune, YeM onpenensitoT HECYLLYH CNIOCOOHOCTb KOHCTPYKLIMM.

PacuyeTHylo MakcuManbHylo Harpy3ky Ha OOMH aHKep, NPy KOTOPOW OH Ha4MHaeT BbITAMMBATbCA M3 IPyHTa, BbiOMpaloT Ha
aHKepHOW Harpyske, BKMovaloLlen Asa aHkepa. [py 3ToM 3HavYeHne pac4yeTHOW Harpysku OOMKHO 6biTb He Bbiwe 900 kH Ha

aHKepHOe YCTPOMCTBO.

11.8.5 BuHTOBbIE aHKEpHbIE YMNOpbLl CReayeT Takke yCcTaHaBnvBaTb Npu npoknagke Tpybonposoga m3 BULUI B ropHbix
YCNoBMSIX, Korga ycroBue NPUMEHEHNs TpaBMTaLMOHHBIX BNOKOB 3aTpyaHEHO U Mano3ddeKTUBHO.

PaccTosHne mexay aHKepHbIMW yCTPONCTBaMu (NPOMET, M) BbIYMCASOT No dopmyre
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HPE 00127 N
5 B, (11.3)
D Vs —4D—H"}f

rae My - Aonyckaemas pacueTHas Harpyska Ha aHkepHoe yCTPOMCTBO, kH;

0

. - HApyXHbIA gnameTtp Tpyb, cwm;

Y5 - OObeMHas macca XWAKOW cpefbl NorpyxeHus Tpybonposoaa, kH/m 3
4 - TONWMHA CTEeHKM TpyOhbl, CM;

¥ - o6bemMHas macca matepuana Tpy6bl (ans BULM 7,2 kH/m3 ).

Mpu aTOM 3HaveHue i, , BbluncneHHoe no hopmyrne (11.3), LOMKHO YAOBNETBOPSTL YCIIOBUSIM:

roe ® - Moaynb ynpyroct Matepmana Tpy6bl, kr/cm2 (ana BULLI), paeHbiin 1,7-105 MMa;

fmn - ponyckaembin npornb (nogbem) TpybonpoBoda B cepeauHe nporeta mexay OBYMsi COCeQHWMU aHKEPHbIMM

YCTpOMCTBaMU, CM;

Rﬂ: - HOpMaTMBHOE COMPOTUBIIEHNE PACTAXEHUIO, CXKaTUuko U VI3I'VI6y MaTtepunana aHkepa, onpegendemMoe un3 ycrosud

OOCTWDKEHNS npenena TeKy4ecTun (j?é{ = Ty ), Mla.

11.8.6 lMpu npoknagbiBaHUK HanopHoro TpybonpoBoga, 0Co6eHHO B cnabbiXx M MPOCAAOYHbLIX TPYHTaX, Posfb YNOPHbLIX
GNOKOB BbIMOMHAT TPYObI C 3aMKOBLIM coefuHeHnem Tuna "RJ" nnmn "RJS", KoTopble 3aleMnsatoTCs B rPYHTE.

OTOT MeTon cocTouT B (OUKCauuu (3akpenrneHuv) HeobxoaMMoro umcna coeauHsiembix Tpy® € Kaxaon CTOPOHbI
TpybGonpoBoaa AN MCNonb30BaHMS CUMbl 3allemMneHns TpyObl B rpyHTE B Ka4eCTBE KOMMEHCALMM OCEeBOro rmapaBinyeckoro
naBneHus.

11.8.7 nnHa yyacTka, noanexatiero ykpenneHuo, 3aBUCUT OT:

- KadecTBa yKnagku Tpyo;

- Ka4yecTBa M cTeneHn yTpamboBKM 3acbinaemMoro marepuana;

- (*)VI3I/I‘-I€CKVIX XapakTepucTtukax 3acbinaemMoro rpyHTa,

- MPUMEHEHNA NNEeHOYHOro pykaBa, HageBaemMoro Ha pr60I'IpOBOJJ..
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11.8.8 lNMpu npuMmeHeHNn NNEHOYHOrO pykaea cuenneHue Tpybel ¢ rpyHTOM cocTtasnseT 0,7 cuenneHus Tpybbl 6e3 pykaga,
Te. &f =070, rae &y - cuna cuennerus Tpy6bl ¢ rpyHTOM.

11.9. PacyeTHasa cxema ang pacyeta cucteMbl "Tpyba + BHELUHME Harpy3kn" OT BO3OENCTBUS rpyHTa, Macchl TpyObl 1 BogbI
npuBegeHa Ha pucyHke 7.1 HacTosLwero ceoga npasun.

[lononHUTENBHO OCHOBaHNWE MaTEePUKOBOIO IPYHTa MCTbITLIBAET AaBreHNe OT Macchl TpyObl QTP v BoaAbl (.

[ns pacyeta NpMHUMalOT CyMMapHoe cpefHee 3HayeHue OAaBreHUs rpyHTa Mo ropuM30HTaNbHOM MIOCKOCTH, NpoXoasien
yepes LeHTp TpybonpoBoaa, OT macchl TPyObI.

11.9.1 CpeaHee gaBneHune rpyHTa 3acblinku onpegensietcs no oopmyne

Cep = Tcphcp , (11.4)
A Yep - obbeMHasi Macca rpyHTa 3achbInku;
Ay - BBICOTA 3ACHINKM, M.
11.9.2 laBsneHuve gy ot " onpeaensioT no copmyrne
1] by E
+
_Emtos (11.5)
g0 7

rae & - nnowage onvpanns Tpybbl Ha rpyHT npu & =180°;

QTP - macca Tpy6bl, KH/M3 *;

(. - macca Boabl, kH/m3 *.

* Pa3aMepHOCTV COOTBETCTBYIOT opuriHany. - Nprumedarme nsrotosutens 6asbl AaHHbIX.

11.9.3 O6Lee yoenbHoe OaBrneHne Ha rPYHTOBOE OCHOBaHME OT 3TUX Harpy3ok onpeaensietcsi no opmyne
O =drpt I +9s (11.6)
rae gy - yAernbHoe AaBrneHve oT MacChl BOAb;

qu - yaenbHoe aaBneHne oT Maccehbl pr6bl;

Grp - YAENbHOE aBreHne rpyHTa Ha Tpyby Tpy6bI*.

* TekCT AOKyMeHTa COOTBETCTBYET OopurmHany. - MpumeydaHve narotoButens 6asbl 4aHHbIX.
11.10 3awemneHne TpyObl B rpyHTE paccMaTpMBaETCA Kak NPOTMBOAENCTBME KOHTAKTHOIO KacaTenbHOro HanpsikeHms T
OCEBOMY MepemeLleHnio Tpybbl OT AEeNCTBUSI OCEBLIX Harpy3ok. B aToM criyyae 3HayeHWe 3alleMrieHusi paccuuTbiBaloT Mo

cdopmynam:

Ty = Cptgp+ ' - ANS KOHLEBbIX CEYEHMIA YNPYrnX Y4acTKOB:
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a) Ana y4acTkoB, CITOXEHHbIX CYrTMHKaMu:

’crrp=tjntgcp+tf; (11.7)

6) AnA y4acTKoB, CITOXEHHbIX NiacTU4HbIMU MUHUCTBIMU TPYHTaMWU:
T = Tptgp+ 0,20 ; (11.8)

B) Ana y4acTKoB, CITOXEHHbIX Nnec4aHbIMU U CynecHaHbIMU rpyHTaMu:
Top = Cotg P, (11.9)

rAe Tpy - HaNPshkeHue 3allieMeHns Ha KOHTaKTe Tpy6a-rpyHT B NPOAONbHOM HanpasneHuu, MMa;
' - yron BHyTpeHHero TpeHusl rpyHTa, B rpagycax;
T - HopMmanbHoe cpefHee AasneHve rpyHTa Ha Tpybonposog, MMa;

7 - cuna cuennenus rpyHTa, MlMa.

11.11 ®dusnko-mexaHn4eckne XxapakTepuCTUKU FPYHTOB: MPOYHOCTb, MOAYNM AedOopMaTUBHOCTU, YAENbHOro CuenneHus
rPYHTOB, YINbl BHyTPeHHero Tpexust I n gpyrue nokasatenu cregyeT npyHumate no CM 21.13330, npunoxenus b u B.

11.12 PacuyeT 3aKkpenuTenLHOW ANVHbI Tpy6onpoBoaa ¢ coeagMHeHusimu "RJ" n "RJS"

11.12.1 3HaveHne AnvHbI 3alliemMreHnst Tpyobl B rpyHTE BbIYMCASIIOT Mo hopmyrne

U =ni, T, (11.10)
roe QEI - 3Ha4YeHune 3aLleMneHnst Tpyobl, kKH/m;

D

. - HApYXHbI AnameTp, cwm;

T - KacaTenbHoe HanpsbkeHue 3allemneHus Tpybbl, Mla;
{ - pacyeTHas gnvHa TpyOokl, 100 cm.

11.12.2 AnvHy 3akpennaemoin nNnHUM 3allemneHns onpegenstoT no opmyne

L=2 (11.11)

roe & - cuna ruapaBriMyeckoro gasrneHus, kH.
QEI - 3Ha4yeHue 3auwemneHus, kH/m.

11.12.3 NMpumep pacueTta

Tpy6y knacca K-9 HapyxHbIM gnameTpom 63,5 cM yknaabiBaloT B TpaHLLeto rmy6uHon 2 M. [pyHT ocHOBaHus kateropum -
lll, obbemHas macca - 17,7 kH/mMZ, ¥ - 28°. 7 - cuna cuennenus rpyHta 0,19 kr/cm2. CrneagyeT onpenenvTb AnMHY

3aKpenuTenbHOW nuMHMM TpybonpoBoda € coeguHeHuem Tuna "RJS" npu pacyeTHOM MCNbITaTeNlbHOM AaBfleHMU W
McNbiTaTeNbHOM aBMEHUM HA rePMETUYHOCTb.
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Crtpanuua 105

D,J'IFI 3TOro onpenendrT BHEeLWHUE Harpy3ku.

PaBHogencTBytoLasn Harpyska oT rpyHTa:
Qrp =nyAD K =115 177 20.0,635. 1,0 =258 kHim.
PaBHogencTByloLan Harpyska ot Beca TpyObl

(g = ayphllyy, = 115 314 72,6 . 0,008 0,635 = 1.64 kH/m*,

* dopMyna CoOTBETCTBYET opuruHany. - lNprvmedanume nsrotoButens 6asbl AaHHbIX.

Yr - YAernbHas macca Tpybbl = 72,6 £ M3 *,

* Pa3amepHOCTb COOTBETCTBYET OpUrMHany. - MpumevaHue nsrotoeutens 6asbl JaHHbIX.

PaBHO,D,eﬁCTByI-OLLI,aFI Harpys3ka OT BOAbl.

o, :HL—I?HDE =11-0,785-9,8- (0,635 2. 0,0099)% = 3,3 kH/m.

Onpepensitot G ¢ W Frp NPV NIOWAAM ONMPAHUSA Tpy6bl ANUHOM 1 M, paBHON ==99,69 cm 2:

£

7= 55 69

= 0,164 MMa;

»

= ——=0,34 Mla;
99 69

45

]

25,8 25,72 kr/cm 2= 2,66 MMa*
=——-—= 2572 «kr/cm == 2, ;
" 55 60

?

* TekcT JOKYMEHTa COOTBETCTBYET opuriHany. - MpumevaHune narotosutens 6asbl AaHHbIX.
g+ ¢ = 0,164+0,34=0,504 MMa.
OnpenensitoT 3HadeHne T Npu gy, + gy, .
T=otg 28° 4+ 0= 4.46-0474+0,19 kr/cm 2 =228 kr/em 2 (0,228 MMMa).
3awemnenve (fy npu gy + &y PaBHo:

O = Fr= 9969 2,28 = 2279 (22,79 MNa);

Of =959,69.30,6. 0,47 40,19 =1432 (143,2 MMa).
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OnpegenstoT cuny aaeneHus Bodbl B Tpybonposoae npu & =1,6 MMa - 1,25 = 2,0 MlNa:

F=0,25314-2,0 61,2% = 5880,3 « (58,8 kH).

PaccuuntbiBatoT ONWHY 3allemMneHna NMHnn:

SEEO0
L= m = 250 = 250 m (42 Tpy6bI ANMHOI 6 M);
Iy= % =405 =405 m (7 Tpy6 AnuHON 6 ™).

OnpegenstoT cuny gaeneHus Bogpl npu = =2,5 Mlla:

F=025.314.25. 61,22 =77E500 KL
OnpegensitoT ANUHY NMHUK 3aLLeMINEHUS:

£ _ 13500

=" =§58 m
1432
PacueTtbl nokasbiBatoT, YTO NPKU 3acbiNaHHOM TpyOonpoBoAe AOIMKHbI Ucnosnb3oBaTbesa Tpybbl 3 BULUI ¢ coeguHeHnsimm
TvnoB "RJS", "RJ", "TYTON" 6e3 ycTponcrtea ynopos.

MpumeHeHue Takux TpyG npu HesacbiMaHHOM TpybonpoBoge npw NpUMeMOYHOM ucnbiTaHuu (2,0 MIa) BO3MOXHO npu
MCnonb30BaHuM npurpysa Tpy6 mnnu aHkepoBke ux Yepes 5-10 Tpy6 (30-60 m).

11.12.4 MNpun NpMMEHeHUN NONUITUIEHOBOIO pyKaBa CrieayeT YUnTbiBaTh, YTO HANpsHKEHWE 3alleMneHunst TpyObl B rPyHTE B
3TOM cny4yae npuMepHo Ha 30% Hwke, YeM AN obblYHOrO BUTYMHOrO MOKPbITUSA TPyObIl. [Nepen NONHONM 3ackbINKOW NPUrpy3bl U
aHkepbl ybupatorcs.

11.12.5 MNpuBeaeHHbIN METOA pacyeTa yrNopoB M 3axXBaTOB UCMONb3YeTCsl NMPU pacyeTe NOATOMMEHHbIX TPyOONpoBOaoOB C
npUMeHeHneM (OU3NKO-MEXaHNYECKMX NoKasaTenen yBNaxHEHHbIX FPYHTOB.

11.12.6 Pactpy6bHble Tpy6bl n3 BULUI ¢ coeguHeHnsmn "RJS", "RJ" npumeHaoTCa BO BCEX BMAax rpyHToB, 6e3 ycTponcTea
yNnopoB.

12 NPOEKTUPOBAHUE U CTPOUTENIBCTBO TPYBOMNPOBOAOB U3 BYLWUlI HA 3AKAPCTOBAHHbIX
TEPPUTOPUAX

12.1 OBWHME TPEBOBAHUA

12.1.1 B 3aBUCUMOCTM OT WHTEHCMBHOCTW MpPOSBMEHUS  KapCTOBO-CY(h(PO3MOHHBIX MPOLECCOB  Tepputopus
noapasfenserca Ha onacHble, MNOTEHUManbHO OnacHble, ManoonacHble W HeonacHble AN CTPOUTENbCTBA HaMOPHbIX
Tpy6onposogos n3 BULLUI parioHsl [23, 26].

12.1.2 Tpn nNpoeKkTMpoBaHMM HaMNopHbIX TpybonposogoB u3 Tpyo6 BYLUI Ha TeppuTopusix C MposiIBNEHMEM KapCTOBO-
CcydO3MOHHbBIX MpoLeccoB HeobxoaMMOo Ans NpefoTBpalleHust 3TMX MpOLEeCcCOoB, 3aliMTbl U COXpaHeHus Tpybonposodos
npesycMoTPETb KaK UHXEHEPHO-TEONOrMYeckme, Tak U MHKEHEPHO-TEXHUYECKME MEPbI 3aLLUTbl UHXEHEPHBLIX KOMMYHUKaLMIA.

12.1.3 Mepbl 3amTbl BbIOMPAKOT B 3aBUCUMOCTM OT MHTEHCUBHOCTU NPOSIBIIEHNSA KapCTOBO-CY(PO3NOHHBLIX NPOLECCOB Ha
OCHOBaHWM PaViOHMPOBAHUA, KOHCTPYKUMM Tpyd M UX COEAMHEHWWA, WX HasHavyeHusi, AedOpPMaTUBHOCTW, MNPOYHOCTH,
XapaKTepUCTUKN FPYHTOB, 3anerarLmnx HeNOCPEACTBEHHO B OCHOBaHUM TPyOGONpoBOA0B, NPOM3BOACTBEHHBLIX N 9KOHOMUYECKUX
BO3MOXXHOCTEWN, NpUBEAEHHbIX B [22].
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12.1.4 C kapcToBO-Cy(pO3MOHHBIMK MpoLieccamy CBA3aHO 0Opa3oBaHue NpoBarnoB B hopMe KOHUYECKMX, YalleobpasHbIxX
BOPOHOK B BMAe KorogueB, M Avametrpamu oT 2 o 40 m u Buagumon rnyGuHor o 8 M, a Takke OocegaHui 3eMHON
NMOBEPXHOCTU IMYyOMHOM A0 HECKOMNbKUX METPOB, HE3ABMCMMO OT UX FEOMETPUYECKON (DOPMbI U pa3MepoB.

12.1.5 B onacHbix panoHax, XapakKTepusylLMXCA MOBbILEHHOW BO3MOXHOCTbIO HEnporHosMpyeMoro obpasoBaHus
NpoBasioB, OTAeNbHbIE y4acTkU AN Npoknagku TpybonpoBogos MOryT 6biTb NOTEHUMANbHO OMAaCHbIMK, ManoonacHbIMU UNn
HeonacHbIMU.

12.1.6 VIHxXeHepHo-reonornyeckne mepbl 3awmnTbl Tpybonposogos ua BULLI npumeHstoT n BbiGMpaloT B 3aBUCUMOCTU OT
cocTaBa nopog (cMm., Hanpumep, [22]):

a) 3anonHeHue (TaMMNOHNMPOBAHUE) TPELLMH M MOSNOCTEN B KAPCTOBOM MAacCMBE LEMEHTHbIMU pacTBopammn, GETOHOM Unu
6ecLeMEeHTHbIMY HEPaACTBOPUMBIMU MaTepranamu.

6) 3aernneHV|e TONLWWH HECBA3HbIX NPYHTOB NyTeéM UemMeHTauuu, cunmkatmsaumm nnm cMmonmsaumn.

12.1.6.1 lNpu npoekTnpoBaHuUM TPyOOMNPOBOAOB B 3aKapCTOBAHHbLIX panioHax criefyeT NPUMEHSATb TpyObl C 3aMKOBbIMM
YCUNEHHbIMW COEeAMHEHUAMKW, B TOM 4uUCNe W Ha ManoonacHblX M HeonmacHbIX Yy4yacTkax, BBUAY HernpeackasyemocTu
BO3MOXHOro 00pa3oBaHWsi BHE3anHbIX MPOBArioB IPYHTOB OCHOBAHWsS M ocagku TpybonpooaoB. KoHCTpykuus un dmsuko-
XMMUYECKMEe CBOMCTBa coedvHeHuin npusedeHbl B pasgene 10. PacdeT Ha MPOYHOCTb, MPOEKTUPOBAHWE U CTPOUTENLCTBO
TpybONpoOBOOOB CrieayeT NPOBOAUTL B COOTBETCTBUM C METOAUKON, N3MOXEHHON B pa3gene 6.

12.1.6.2 Tpu npoekTupoBaHuM TpybonpoBoAoB, OCOBEHHO B OMAacHbIX W MNOTEHUMarbHO OMacHbIX 3aKapCTOBaHHbIX
paioHax, HeobxoguMmMo MpedycMOTpPeTb OCHaLleHne Tpacchbl TpybonpoBOAOB CUCTEMOW CUrHanuM3aummM O BO3MOXHbIX
npeBbILEHUAX pacyeTHbIX AedopmMauuii TpybonpoBOAOB M FPYHTOB OCHOBaHW/A B CBA3W C MPOSABNIEHMEM KapCTOBbIX
npoueccoB. ABTOMaTM4eckas CUCTEMa CuUrHanusaumm [orkHa ObiTb cormacoBaHa C opraHusauuven, kotopas 6yaer
obecneynBaTb ee aKcnnyaraumio.

12.1.6.3 Ecnu yyacTok cTpouTenbCTBa, PacnofiOKEHHbIA B pakioHe BO3MOXHOMO NPOSABNEHNSA KapCTOBO-CY(MO3MOHHbIX
npoLeccoB, Npu3HaH ManoonacHbIM WMWY HeonacHbIM, NPOeKTUpoBaHWe TpybonpoBoda Ha AaHHOM y4vacTke NPOBOAMTCS MO
HacTosweMy ceogy npasun n CIM 31.13330.

12.1.6.4 lMpoekTnpoBaHne TpydonposogoB 13 BYLLUI Ha paHee 0Opa3oBaBLUMXCS KApPCTOBbLIX BOPOHKAX M TEPPUTOPUSX,
UMEeILLMX 0ceaaHus NOBEPXHOCTM, He JONycKaeTcs.

12.1.6.5 TpybonpoBoa, NpoknagbiBaeMbii HA TEPPUTOPUU C NPOSIBIIEHNEM KapCTOBO-CY(EO3NOHHbIX NPOLECCOB, JOMKEH
UMETb TEXHUYECKMI NacnopT, B KOTOPOM LOIMKHbI ObITb OTPaXeHbI:

- KOHCTPYKTUBHAs cxema TpyGonpoBoaa;

- WHXXEHEPHO-Te0NorMyeckne ycrioBus MioLaaku, BKoYas KnaccuduKkaLumio no MHTEHCUBHOCTM MPOSIBNEHUA KapCTOBO-
CydHO3UOHHBIX NPOLIECCOB;

- XapaKkTepucCTMKa MPUMEHSIEMbIX WHXEHEePHO-TeONIOrMYEeCKUX U WHXEHEPHO-TEXHUYECKUX Mep 3awuTbl M crnocobos
KOHTPOIS 3a TEXHWYECKMM COCTOSIHMEM HanopHoro Tpybonposoaa n3 BYLLT.

TexHuyeckui nacnopT BXOAUT B COCTaB MpPOEKTa U OOJMKEeH XpPaHUTbCA B OpraHu3auunu, SKCI'IJ'IyaTMpyPOUJ,eVI pr6OI'IPOBOLI,
[23].

12.2 HATPY3KU U BO3OEUCTBUA
12.2.1 Pacyet Tpy6 n3 BULUI Ha noTeHUManbHO onacHbIX KapcTOBO-CydhO3MOHHBIX y4acTKax NpoBOAUTCS MO HecyLlen
cnocobHocTn n gecdopmatusHoctM Tpyd BYLLUI B konbLEBOM M OCEBOM HanpaBfeHUSX, Ha COBMECTHyH aAecopmaumto

TpyGonpoBoda v rpyHTa OCHOBaHWS.

12.2.2 TpyObl JOmkHbI ObITb paccuMTaHbl Ha obpasoBaHMe B NOOGOM MecTe nopg TpyOonpoBOAOM OAHOM KapCTOBOM
BOPOHKM AnamMeTpoM 6 M, Mpu 3TOM Hecyliasi crocobHOCTb TpyObl B MPOAONbHOM HanpaBneHuu OormkHa obecneunBaTb
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NPOYHOCTb U TEpMETUYHOCTb 3aMKOBbIX YCUJTEHHbIX COeaVHEHnN oT npocagku royHta MaTtepmkKkoBoro OCHoOBaHuA.

Hanbonee onacHblM siBnsieTcsi obpasoBaHuWe npoBana B MeCTe CTbIKOBKM TpyO, korga MoxeT ObiTb HapylleHa
repMeTUYHOCTb COeauHEHUS. NS UCKIIOYEHUS! TAKOro MOSIOKEHNS Kaxayto Tpyby ArnvHon 6 M 3a pacTpy6GoM yknaablBaloT Ha
CTOMKM UM cBau, 3arnybnsiemble B MaTepPUKOBbIA TPYHT. [py NPUHATON pacYeTHOW MNPOTSHKEHHOCTM OMACHOro y4yactka
pacyeTHasi cxema Harpysku npuHumaeTcs Ans Tpy6 ¢ yknaakon kaxaon Tpy6bl Ha »xene3o6eToHHbIE OMopbl MOAYLLKMW; pacyeT U
KOHCTPYMpOBaHWEe OCYLLECTBMSOT B COOTBETCTBUM C yKkasaHuamm 6.10.

12.2.3 TpoyHOCTb TPYObl Ha MonepeydHbl M3rMb onpepensieTca Kak anga Tpybyaton Gankvm n He gomkHa npesbiwaTs 300
Mrla, a pac4eTHbIA 4ONYCTMMbIN NPOrMd OT BO3AENCTBMSI BHELLHUX HArpy3oK He AormkeH npesbiwatb 20 cMm.

TonwmHy CTEHKM U Knacc TpyObl B aTOM cryvae criegyet onpeaenaTb no 10.3.8 [opmyna (10.7)] ¢ y4€TOM NPOYHOCTHbIX
KO3 (PULMEHTOB AN BHELLUHUX NOCTOSIHHBLIX Y BPEMEHHbIX Harpy3ok.

12.2.4 TpyHT Ha Kpasix BOPOHKM YCIOBHO CHMTAETCSl HEHAPYLUEHHbIM, NPY 3TOM pacyeT OCHOBaHMWs, TPyObl U COeaUHEHUI
CBall M KOJNOHHbI OTHOCWUTCS K pacyeTaM Ha ocobble Bo3gencTBusa B cootBetcTBum ¢ CI1 20.13330, CM 22.13330 n CI
24.13330.

12.2.5 HopmaTuBHbIe BHELLHWE Harpy3ku Ans pacdeTa TpybonpoBoda Ha OnacHbIX U MOTEHUMANbHO OMacCHbIX KApCTOBbIX
nrowagkax NnpUHMMaKTCa B COOTBETCTBUM C pasgenom 5 n 9.3.

12.2.6 B kauecTBe CBaWiHbIX ONOp crieayeT NPUMEHSATL XXene3ob0eTOHHbIE KOMOHHbLI U CBau, B KayecTBe hyHOaMEHTOB A4S
KOMOHH - >kene3obeToHHbIe NNnTbI CTakaHHOro Tuna. Npu 3anoxeHnMn cBan B MaTePUKOBOM FpyHTE crneayeTt Takke NPUMEHSTb
cBawn rmy6uHon He 6onee 30 M u3 Tpy6, NpuBeaeHHbLIX B [24].

12.2.7 Ha manoonacHbIX M HeomacHbIX MNfowagkax pacyeT Ha npoyvHocTb Tpybonposogos m3 BYLUI B konbuesoM u
NpoaonbHOM HanpaBneHUsax NPoOBOANTCA C YHETOM YKa3aHUIM HacTosLero pasgena.

12.2.8 KaTteropuun rpyHTOB onpenenstoTcsi MUHXeHEPHO-reonormyeckuMmm nceregoBaHmamm (cm. [23] n [26]).
12.2.9 MNpoknaaka TpybonpoBoAa Ha onacHbIX M NOTEHLMANbHO OnacHbIX y4acTkax metogom HB He gonyckaetcs.

12.2.10 MNpwn 0OpyLlEHNN TPYHTA OCHOBaHUSA TpPybonpoBoAa pPacyHETHbIMU BepTMKalNbHbIMW BHELUHUMW Harpy3kamu oyayT
Harpysku oT Beca rpyHTta, Beca Tpybbl 1 BoAbl U BHYyTPEHHEE rMapocTaTMyeckoe AaBneHme.

12.2.11 [dBwxKeHMe Ha3eMHOro KONecHOro 1 ryCeHUYHOro TpaHcnopTa BO BpeMs dKcnyaTtaumu no tpacce Tpybonposoga
He JonycKaeTcs.

12.2.12 YpaBHOBELLUMBaAHWE CUN MPOTUBOAENCTBUS OT IMAPABIMYECKOro [OaBMNEeHUs MpPOBOLAMTCA B COOTBETCTBUM C
pasgenom 11.

Ha onacHbIXx 1 MoTeHuManbHO OMacHbIX y4YacTkax Mpoknaaku TpyGonposoda He OOMycKaeTcs NMPUMEHEHWE YMOPHbIX W
rpaBUTaLMOHHLIX BrOKOB. Ha Takmx y4yacTkax He [oMnycKaeTcsi CTPOWUTENbCTBO KOMoAues Ans pasMelleHus Tpy6onpoBoaHom
apmarypsl.

12.2.13 TamnoHupoBaHue o6pasoBaBLUErocsi MpoBana MPOBOAUTCA B COOTBETCTBMM C TpebOBaHUSMU MHXKXEHEPHO-
reorniormyeckmx JOKYMEHTOB MO 3aLLMTe rPYHTOB OT NPOBasioB.

12.3 NPOEKTUPOBAHUE TPYBOMNPOBOAOB HA TAMINOHUPOBAHHbLIX 3AKAPCTOBAHHbIX MACCUBAX

12.3.1 lpoeKkTnpoBaHMe Ha 3TUX yyYacTKax MPOBOAAT B COOTBETCTBUM C ykasaHuaMu pasgena 10, kak Ha npocagoyvHbIX
rpyHTax. [mnybuHa ocagku (aedopmaummn) rpyHta (cTpenka npornba) B 3TOM Cnydae He [OSPKHA MpeBbiaTh NpeaensHo
OO0MNYCTUMbIX 3Ha4YeHWI Npu Hanbonee HebnaronpusaTHOM ocagke rpyHTa cornacHo CIM 31.13330.

12.3.2 Tpn npoekTMpoBaHMM TPyOONpPOBOAOB Ha NOTEHLUMANbHO ONACHbIX ydYacTkax MpyM BO3MOXHbLIX NpoBanax B BUAE
BOPOHOK M Kornogues obsizaTenbHO yKknaabiBaloT HAa CTOMKM UK cBaw, 3arnybnsiemMble Ha MaTepMKOBOM OCHOBaHMU. Hecyuiasn
CnoCcoBHOCTb CTOEK 1 CBal A0MkKHa OblTb 4OCTAaTOMHON ANsi HAOeXHOW paboTbl TpybonpoBoda B cnyyae gecdopmaumm (ocagku)
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rPyHTa MaTeprKoBOrO0 OCHOBaHMS TpybonpoBoaa npy BO3MOXHbLIX BHE3AMHbBIX NPOBanax rpyHTa OCHOBaHMSI.
12.3.3 BHelwHWe gonycTumMele Harpy3ku OT rpyHTa no 12.3.1 B 3TOM cny4vae oT Beca TpyObl 1 BoAdbl HA TPYObI, YNOXEHHbIE
Ha CTOMKW UK CBaun, U pacCcTodgHME MexXay CBasiMu onpenendoT No MeToauke, nsnoxeHHon B pasgene 10, ¢ ydeTom HecyLlen

cnocobHocTn Tpyb B OCEBOM HanpaBneHuun W 3HadeHus CTpenbl npormba TpybonpoBoga nNpwu pacyeTHOW AfiMHe TpyObl Ha
ornopax, paBHoOM 6 M.

12.3.4 OCHOBHbIMM BHELIHMMW Harpy3kamy npu pacveTe Ha npoyHocTb Tpy6 BYLUI saBnaiTca paBHOOoenCTByOLME
Harpysku OoT Beca rpyHTa, Beca TpyObl 1 Beca Bofpbl.

12.3.5 K Harpyskam, OeWCTBYKOLMUM BOOMb OCKM TpybonpoBoda, OTHOCATCS ycunus marmba OT BO3LAENCTBUS BHELLHMX
BEPTUKamNbHbIX HArpy3oK N BHYTPEHHEE MMAPOCTaTUYECKOE AaBrEHNE.

12.3.6 BepTtukanbHoe [faBneHWe OT BHELWHUX Harpy3ok Ha TpyOy BOCMPUHUMAETCS >KErne3o0EeTOHHbIMU CBasiMu,
KOMOHHaMu, a Takxke TpyOGHbIMu cBasimu n3 BULLT n nepegaetcs Ha rpyHT.

YcroBueM paBHOBECUSI CUCTEMbI SIBMISIETCS] PABEHCTBO HECYLLEW CrOCOGHOCTU CBall M KOMOHHbI (CTOEK), CyMMapHbIX
BEPTUKAmbHbLIX HAarpy3oK 1 BECa CBaii U KOMOHHBI.

12.3.7 Pacyer Ha npovHOCTb TPyO, YMNOXEHHBIX Ha OMOpbl, MPOBOAAT MO METOAMKE, U3MNOXeHHoW B 6.2 u 6.3, Ha
COBMECTHOE BO3[IENCTBME BHELLIHUX U3rMbaroLLmnx Harpy3oK 1 BHYTPEHHEE rMapoCcTaTM4Yeckoe AaBrneHune.

12.3.8 NMpumep pacyeTa Ha NpovHOCTb TpybGonpoBoaa m3 BYLLI, npoknagbiBaemoro Ha onacHOM 3aKapCTOBaHHOM
MaccuBe

UcxoaHble faHHbIle:

TpybonpoBoa HapyXHbIM guaMeTpom 635 MM, TONWMHOM CTeHkM Tpybbl % = 9,9 MMm; Tpyba knacca K-9 yknagbiBaerca Ha

cBau, yaenbHasi macca Tpy6bl Yrp =72,6 kH/M3 | pacyeTHoe conpoTuBreHne martepuana Tpy6bl Ha pacTsikeHue RP =300
MMa, yaenbHas macca rpyHTa 3acbirnku B Haceinu ¥ = 17,7 kH/M3 | ynenbHas macca Tpy6bl T =72,6 kH/MZ | koadppuLmneHT

HaAEeXHOCTU Mo Harpyske # = 1,15, KOapPNUUMEHT KOHLEHTPaUUM AaBneHus rpyHTa saceinkn £ = 1,29. Tpyba anuHoi | =6
M. y6uHa 3anoxeHus OT Bepxa TpaHLwen Ao Bepxa Tpybbl - 2,0 M, pacyeTHOE BHYTPEHHEEe rMapocTaTM4Yeckoe AaBrneHue B
TpybonpoBoae Ppaﬁ = 1,6 Mla. BoamoxHas rnybuHa obpyLueHuns rpyHTa ocHoBaHus - 2,0 m.

[BxeHne TpaHcnopTa He JonyckaeTcsi.
Heobxoanmo onpeaennTb 3HaYeHWst pacHeTHbIX HanpskeHWid. MPYHT OCHOBaHUSI HE arpeccHBEH.

12.3.8.1 BenuunHbl BHELUHWX PacCYETHbIX Harpy3ok npuHMMarloT no gaHHbiM 5.10. PaBHOA4ENCTBYyHOLWME BepTUKANbHbIE
yOenbHble Harpysku 6yayT paBHbI:

- OT AaBneHus rpyHTa - 33,08 kH/m;

- OT cobcTBeHHOro Beca TpyObl - 1,54 kH/wm;

- OT Maccbl TpaHcnopTUpyemow Boabl - 2,89 kH/m.

12.3.8.2 CymmapHas yaenbHasi Harpyska Ha Tpyfy Oyaet pasHa 37,51 kH/wm.

CymmapHas Harpyska Ha Tpyby anuHon | =6 m byaet pasHa 225,06 kH.
12.3.8.3 MOMeHT conpoTuBrieHns Tpybbl B nonepedHoM HarpasreHumn paseH 3035,74 cm3 .

MOMEHT CONpOTMBMEHMSA CEYEHUS HaZ ONOPON B NPOAOSIbHOM HanpasneHun, onpegensemMoinn no opmyne (6.7), paBeH 6,7
cm3 .
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Ons pacuyeTta HanpsikeHUn usrmba OT MOMEHTOB Haf OMOPOW WCMOSMb3YeTCs LUMPUHA OMOopbl &, KOTOPYIO MPUHUMAIOT
yCnoBHO pasHo 0,5 1), .

KonbLeBble HOpMarnbHble HANPSXKEHWUST OT BHELLUHUX U3rnbatolmx MOMEHTOB Ha BCEW LUMPUHON OMOpbl ONpPeaenstoTcs Mo
dopmyne (6.8).

12.3.8.4 TpyObl yknaabiBalOTCA Ha ene3obeToHHble hyHOAAMEHTbI NpK yrie onupanns 2ex = 120°. PacdeT 1 KOHCTPYKLMS

dyHaameHTOB npuBeaeHbl B 6.10. be3 oTpeiBa TpyObl OT hyHAAMeEHTa MOMEHT OT BO3LAENCTBMS FPYHTOBOW Harpysku Oyaet
paBeH 1,188 kHwm.

12.3.8.5 MomeHT oT Bo3aencTeuns Beca Tpyobl 1 Boabl QTP n {1, 6ynet paseH 0,083 kHwm.

CyMMapHbIN MOMEHT OT marnbatowmx cun byaet paseH 1,354 kHm.

KonbueBble HOpMarbHble pacTArMBaloLmne HarnpsHKeHUs1 OT CyMMapHOro M3rmbatoLlero MOMeHTa Haj ornopoi GyayT paBHbI
202,2 MMa.

12.3.8.6 PactarmeatoLme KonbLEeBbIE HANPsPKEHUS OT rMapOCTaTMYecKoro gaeneHns oyayt pasHbel 49,45 MMa.
CyMMapHble pacTsarMearoLme npoaorbHble HanpshkeHus 6yayT paBHbl: 251,65 MIMa <300 MlMa.
BbiBoa: Tpy6a knacca K-9 ynoBneTBopsieT NPOYHOCTHLIM TPeOOBaHUAM.

12.3.8.7 Mpu yknagke TpyObl Ha nnockoe ocHoBaHue onopbl & =30 cM c yrnmom oxeata TpyObl =0 cymMMapHblie
narnbarowme momeHTbl 6yayT pasHbl 3,039 kKHM.

PacTarvBarolye HanpsbkeHus oT narvba Ham onopoi NPy MOMeEHTe COonpoTuBreHus Tpybbl 6,7 cM3 GynyT pasHbl 502,8

Mrla, a cymmapHble KonbLeBble pacTarnBatroLLne HanpsXXeHus Op OynyT paBHbl: 502,8 + 49,45 = 552,25 MIa >300 Mrla.

BbiBoa: TpyObl knacca K-9 He ynoBneTBopsilOT 3afaHHbIM yCnoBusAM. B aTom crnyvyae Heobxogumo npumMeHuTs Tpy6bl
APYTMX KNaccoB MPOYHOCTU UMW YBENUYMBATDL LLUMPUHY ONOpPbI U yron oxeata TpyObl ONopon.

12.3.8.8 lNpwn pacyeTte TpybonpoBoda Ha NPOYHOCTb MpU yKNagke Tpybbl Ha y3KOE MIOCKOE OCHOBaHWE LUMPUHON 14 cMm
(wsennep Homep 14) 3Ha4yeHUst HanpsXkeHun npu cooTHoweHun 30 cm / 14 cm = 2,12 B 2,12 pasa Bbile 1 npu n3rnbe Hag
onopow npesbiwatoT 640 Mla, 4TO 3HAYMTENBHO BhILE AOMYCTUMbIX paspyLlatowmx HanpskeHmn Tpyo BULL (420 MIa).

BbiBoA: yknagkm TpyGbl Ha NSIOCKOe OCHOBaHue crnefyeT usberaThb.
12.3.8.9 Pacuet Tpy6bl kak TpybyaTon 6ankm npoBOAUTCA Ha MPOYHOCTb MPY MonepeyHoMm m3rmbe OT BO3OENCTBUS BCEX
BHELHMX CWUM C YYEeTOM pacTArMBaloLLMX MPOAOSbHBIX HAMPSPKEHUA OT BO3OEWCTBUS BHYTPEHHEro MMApPOCTaTUYECKOro

JaBreHus..

B aTom cniyyae cymmapHbIi MOMEHT, onpenensiembli no dopmyne (6.1), 6yoet paseH 168,795 kHm, a pactarusatoLime
HanpsbKeHUs Npy nonepeyHom usrnbe npu 7 =3035,74 cm3 6yayT pasHbl 5,56 MMa.

MpogonbHble pacTsrnBaome HanpsHKeHUs OT BO3OEWCTBUSI BHYTPEHHENO rMApOCTaTMYECKOro AaBfeHust OyayT paBHb
27,2 Mla, cymmapHble HanpshkeHus 6yayT paBHbl: 5,56+27,2=31,65 MI1a, 4TO 3HAYNTENLHO MEHbLLE, YEM Rp = 300 MMMa.

BbiBoa: NMPOYHOCTb prﬁbl B NMpoaosfibHOM HamnpaBleHUUn yaoBJieTBoOpsAeT YyCNIoBMAM NPOKNaAKu pr6b| Knacca
K-9.

12.4 CTPOUTENBCTBO HAMOPHbLIX TPYBONPOBOAOB HA ONMACHbLIX U MOTEHUMWAJIbBHO ONACHbIX
MACCUBAX
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12.4.1 CTpouTenbCTBO HaMopHbLIX TPYyOONPOBOAOB MPOBOAAT TOMbKO C MPUMEHEHUEM Xene3obeTOHHbIX CTOEK U CBal B
cooTBeTcTBUM C pasgenom 7 CI1 24.13330.2011 v cBaliHbIx Tpy6 u3 BULLT, npuBeaeHHbIx B [24].

12.4.2 Heobxoanmyto rmyOuHy NOrpy>XeHusi cBan onpenensitor usmko-MexaHM4eckumMm CBOMCTBaMU FPYHTOB OCHOBaHMS,
onpegensiembimn no CI1 24.13330 ans kene3o0eToHHbIX cBan. [nuHa cBanl onpegensietcsa B 3aBUCUMOCTU OT BbICOThI
KapcToBOro crnost u rmybuHbl 3abusaHuns ceaun [25]. MNpu Tpebyemon BbicoTe cBan Gonee 7 M HeobxoguMMO MPUMEHATb
COCTaBHble CBau M CTONKK, coeanHsemble 6ontamm, B COOTBETCTBMM € TpeboBaHuammu CI1 24.13330.

12.4.3 [nyGuHY norpyxeHuns ene3obeTOHHbIX CBal B MaTEPUKOBLIN rPYHT ONPEAENSOT MO pacyeTy COrnacHo pasgenam 7
n 13 CIM 24.13330.2011 B 3aBMCMMOCTM OT HecyLlen CnoCoBHOCTU rPyHTOB M NO pesynsratam MChbiTaHui 3abuTbiX cBaw, B
cnegylowmx npegenax ans cean AnnuHon:

3-3,5m-2m;
4-5m-25m;
6-7 m - 3,5 M.

12.4.4 VicnbiTaHne 3abuTbix cBan npoeoasaT no FOCT 19804 n CIM 24.13330. KonnyecTBo NpoOHLIX cBal onpedensitoT B
3aBMCMMOCTU OT reoNIorMyecknx YCrnoBuii Ha Tpacce Tpybonposoaa.

12.4.5 B muHNCTBIX (C KOHCUcTeHumen kb =0,15), CyrMUHUCTLIX, CynecyaHbIX U HEHACLIWEHHbIX BOAOW NecYaHblX rpyHTax
crnenyeT NPUMEHsTb yAapHbIA cnocob norpyxeHns ceai. B necvaHbIX BOAOHACHIWEHHbLIX MPYHTax HeoBGXoaumo MPUMEHNATb

meToz BubposaasnueaHms. OCHOBHbIE NapamMeTpbl CTPOUTENLCTBA OAUHOYHLIX CBANHbLIX ONOP ONpeaensTcs B COOTBETCTBUN
¢ CI124.13330.

12.4.6 JonycTumMble reoMeTpuyeckue OTKNOHEHUS YCTAHOBKM CBaK, NpuBeaeHHble B [24], He JOMKHbI NPeBbIWaTh:

1 20 MM - Mexay LeHTpaMmn ONOopPHbIX NOBEPXHOCTEN;

20 MM - no oTMeTKe Bepxa cBau (nepebuBka);

20 MM - B MaHe OT MPOEKTHOW OCK TpaccChl B OQHY UMW APYTYyH0 CTOPOHY.

12.4.7 Tlpn NOrpy>XeHUN CBau B 3UMHMX YCIIOBUSIX B Clyvae 3aTpyaHEHUsI NPOXOXOEHUs Mep3rnoro rpyHTa, a Takke npu
3aTpyQHEHUN Harpy>XeHusl cBai B MIOTHble PaBUMHO-NMECYaHble TPYHTbl HEOOXOAMMO YCTPOWCTBO JMOUPYIOLNX CKBaXMH,
pa3Mepbl KOTOPbIX 4AKTCS B NPOEKTE HA OCHOBAHUM UCMbITaHWIA 3abMBHBIX NPOOHbLIX CBaNA.

12.4.8 BepxHsasa 4acTb 3abuTbix cBanm obopygoBaHa Xene3obeTOHHbIMUM MAMTaMuM CO CNpPOUNNMPOBAHHBIMU OMOPHBLIMU

NMOBEPXHOCTAMU ANs TPYO, WMPUHA KOTOPbLIX A4OMKHA ObiTb He MeHee 0,5 HapyXHOro anameTpa Tpyobl. [poekTupoBaHne Takmx
OMNOPHbIX NAUT NpPoBOAUTCSA B cooTBeTCTBUM C 6.10.

12.4.9 [1na ycTponcTBa CBalHbIX OMOP CrieayeT NPUMMEHATL CBau C pa3MepaMu NonepeyHbIX ceveHmn He meHee 20x20 n
25x25 cm gnvHon ot 3 go 7 m no [FOCT 19804. Caun 6onbluel AnvHbl paccynTbiBalOT B COOTBETCTBUM C pasgenamn 7 n 13 CI
24.13330.2011, cneayet NPUMEHATL Takke CBan, coeanHsieMble bontamm 4o pacyeTHOM rnyOuHbI.

12.4.10 3abusky 1 obopynoBaHMe Bepxa CBal NMPOBOAAT C OCHOBaHUA yknaaku Tpyb (c AHa TpaHwewn), rmyburHa KOoToporo

onpeaensieTcsi NPOYHOCTHBIM pacyeToM B COOTBETCTBMMU ¢ 5.3 ¢ noabuBKOWM rpyHTa 3acbiNnkM Hu3a TpyGonpoBoga mexay
OMOPHBLIMY CBasIMU.

12.4.11 HeobxogmMmo ucnonb3oBaTb CBauM U CTOWKM C MOKPbITUSMK, OOecrnevymMBaloLMMM CTOMKOCTb K arpeCcCUBHbIM
rpyHTaMm.

12.5 YCTPOUCTBO CTOEYHbIX OMNOP

12.5.1 Tpoknagky TpybonpoBOAOB B 3akapCTOBaHHbIX MaccuBax nNpu criabbix rpyHTax OCHOBaHWSI MPOBOAAT C
NPUMEHEHMEM CTOEYHbIX OMOp Ha (hyHAAMEHTax CTaKaHHOro TUNa; Xene3obeTOHHble CTOWKU (KONOHHBI) pernamMeHTUpyrTCS
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FOCT 23899, a pyHOameHTbl - [OCT 23972.

OnuHa cToek - ot 0,75 go 7 m, pa3mepbl hyHaameHToB - oT 120x80 go 210x130 cm. Bbibop BbICOTHI CTOEK U pasmepoB
dyHOaMeHTOB MPOBOAMTCS WUCXOAS M3 YCrOBMW NpOKMagku TpybonpoBoga, Hecylen CnocoOBHOCTU FPYHTOB OCHOBaHUSA W
NPOYHOCTN MATEPMKOBOIO FPYHTA, Ha KOTOPbI onNnparoTca pyHAAMEHTbI.

[pyrve BbicoTa CTOEK OMOP U pasmepbl OMOPHbIX (hyHAAMEHTOB Ha rPyHT JOMKHbI onpeaensTscs no pasgenam 7 v 13 CM
24.13330.2011.

12.5.2 YcTaHOBKY ONOpHbIX (hyHOAMEHTOB NPOBOAAT B KOTMOBaHax "KOPbITHOrQ" Tvna, rae BEPXHAS YacTb CBal U CTOEK
OCHallleHa OMOPHbIMK MAMTaMW, WAEHTUYHBIMU CBalHbIM onopaMm, a yHAaMeHTbl 3arnybnsT Ha pacyeTHyo rmyouHy. MNpu
HEe0CTaTOYHOW HecyLlen CNOCOBHOCTM OAMHOYHBIX CBal cnefyer NPUMEHHATb CnapeHHble CBan C PACCTOSAHUSAMU MeXay HUMMK
He meHee 50 cm. Pacuet Takunx cBam NpoBOAST B COOTBETCTBUM ¢ TpeboaHusamn CI1 24.13330.

12.5.3 [JonycTuMble reoMeTpu4eckme OTKIMOHEHUS MPU YCTPOWCTBE CTOEYHbLIX OrMop aHanornyHbl OTKMOHEHWUSM Mpu
YCTPOWCTBE CBaWHbIX ONop, NpuBeAeHHbIM B [25].

12.6 YCTPOUCTBO CBAUHbIX OMNMOP U3 TPYBE BYLUI

12.6.1 MNpw rmybuHe 3abuBkmn cBan bonee 7 M npoknagky TpybonpoBoaoB HEOGXOAMMO NPOBOAMTE Ha TpyBuaThix cBasAX 13
BYLUI, npmBegeHHbIX B [24].

12.6.2 CBaun n3roToBnsawTCA LeHTpobexHbIM cnocobom n3 BULLI 1 umetoT gBa pasmepa: BHelWHW guametp [IE 118 n
170 MM, @ Takke pasnuYHyH TOMLUMHY CTEHKU B 3aBMCUMOCTU OT TpeboBaHU K NEpEeHOCUMON Harpy3ke U MepHyo AnVHY [,
(6e3 pactpyba) 5500 n 5900 M. CBass MMeeT B BepxHeW 4acTu pacTpybd C KOHMYECKOW BHYTPEHHEN MOBEPXHOCTbIO W
BHYTpPEHHee Nnneyo (Ans ynopa rnagkoro KoHua B pactpybe), B HWKHEW 4acTu - KOHWYECKUA rmagkuii KoHel,. Heobxoammas
obuwasa anuHa ceariHon cuctembl 4o 30 M 1 6onee gocTUraeTca 3a CYET YCTaHOBKM CBal Apyr B Apyra [24].

Pasmepbl cBav npuBeaeHsl B Tabnuue 12.1.

[
L
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PucyHok 12.1 - CtoeyvHas ceas 13 BULUI
Tabnuua 12.1 - Pa3mepbl cBaiHbIX TpyO
Pa3mepsbl, MM PacyeTtHas macca, kr,
TpyObl ANVHOW [, , MM
D, L oy i i o0 S S 5500 5900
118+2,5 164 +2 118+|:I,5 155+1 110 _og 1,64 7.5 0z 44 = 115 122
1,5 -1 0.5 -1 . .
9.0 g3 44 g4 134 142
106 g5 | 4498 153 163
22242 21541 | 150 1,60 903 | 493 206 219
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Crtpanuua 113

170,512

+4.5
170 5

-1.,5

236 251

10,6 -13 4,9_1,3

12.6.3 3abuBky cBan MPOBOAAT C MOMOLLbIO rMOpPaBAMYECcKOro mMonoTta (C aganTepom nog pactpyb cBanHowm TpyObl),
KOTOPbIA YCTaHABMMBAKOT Ha 3JKCKaBaTope BMeCTO koBwa. [epen 3abvekoin nepson cBaviHOM TpyObl Ha ee rnagkvui KoHel,
yCTaHaBNMBaT TOPLEBYIO NPOOKY ANs MSAMKMX rPYHTOB WMMW FOpHbIA NPoBONHMK ANA TBepAblX NOpOoA, 3aTeM BbIMOSHSAETCS
npouecc 3abuBaHus.

BHYTpeHHsIn 4acTb TpyObl HaMOMHAETCS MESNKO3epHUCTbIM GeToHoM. 3akayky ©OeToHa npoBoAsT OEeTOHOHACOCOM.
Tpy6uaTble cBan JonycKaeTcs Takke yCTaHaBNUBaTL C NMOMOLLbIO BypeHust.

12.6.4 BepxHsis 4acTb yCTaHOBMEHHOW cBau obGOpyayeTcs OMOpHOW CTanbHOW MNNUTOM UMW Ceanom Ans yKNaaku

Tpybonposoaa anametpom Ao 1000 mm. Ha aTon nnute MoHTMpyeTCcs dyHOAMEHTHasi NoAyLLKa U3 xene3o0eToHa ANng yKrnaaku
Tpy6. MNMpenenbHasa BepTuKanbHas Harpyska Ha cBau, He 3anorfHeHHble 6eToHOM, NpuBeaeHa B Tabnuvue 12.2.

Tabnuua 12.2 - NpepenbHasi Harpy3ka Ha cBau, He 3anoSfIHEHHbIE OETOHOM

BHewHun TonwmHa [OnvHa, mm Bec TpyObl, kr | MNonepeuHoe | [lMpepenbHas Hecywas
anameTp, Mm CTEHKN, MM ceyeHve, MM | Harpyska, kH CNocoBHOCTb,
2 KH
118 7,5 5900 122,0 2604 1093 781
118 9,0 5900 142,4 3082 1294 925
118 10,6 5900 163,3 3576 1502 1073
170 9,0 5900 219,0 4552 1912 1366
170 10,6 5900 250,9 5308 2229 1592

12.6.5 lNpu npoknagke TpybonpoBoAOB B rpyHTax C pasfnMyHbIMU CTENEHSMU arpeCCMBHOCTU MEXTPYOHOE NpOoCTPaHCTBO
3anuBatoT 6ETOHOM. B aTnx cny4vasx HecyLLyt CnocOBHOCTL CBau onpeaenstoT no Tabnuuam 12.3-12.5.

Tabnuua 12.3 - [JonycTumas Harpyska Ha cBau, 3anuTble 6eTOHOM Nof AaBneHneM, B rpyHTE C O4EHb HU3KOW arpecCUBHOCTLIO

BHeLuHmn Mnowanb Honyctumas Mnowagb Mapka 6eToHa, kH CymmapHas gonyctumas
anametp/ cBariHoOM Harpyska, kH GEeTOHHOro Harpy3ka Ha cBau ¢ 6eToHOM,
TOMWMHa Tpy6bl, MM cTtonb6a, Mm kH

CTEHKU, MM 2 2

B20/25 | B25/30 | B30/37 | B20/25 B25/30 B30/37

118x7,5 2604 526 8332 82 103 123 608 629 649
118x9,0 3082 623 7854 78 97 116 700 720 739
118x10,6 3577 723 7359 73 91 109 795 813 832
170x9,0 4553 920 18145 179 224 269 1099 1144 1189
170x10,6 5309 1072 17389 172 215 258 1244 1287 1330

Tabnuua 12.4 - [lonycTMmasi Harpyska Ha cBau, 3anuTble OEeTOHOM NOo4 [AaBfeHueM, U CBau B TPYHTE CO CpeaHEN
arpeccuBHOCTbIO

BrewHun Mnowaab Honyctnmas Mnowagb Mapka 6eToHa, kH CymmapHas gonyctumas
anametp/ CBamnHoOM Harpyska, kH | 6eToHHoro Harpy3ka Ha cBan ¢ 6ETOHOM,
TOMLLUHA TpyObl, MM cTtonb6a, Mm kH
CTEHKN, MM 2 2
B20/25 | B25/30 | B30/37 | B20/25 B25/30 B30/37
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118x7,5 2328 470 8332 82 103 123 553 573 594
118x9,0 2806 567 7854 78 97 116 644 664 683
118x10,6 3300 667 7359 73 91 109 739 758 776
170x9,0 4156 839 18145 179 224 263 1018 1063 1108
170x10,6 4910 992 17389 172 215 258 1164 1207 1250

Tabnuua 12.5 - [onyctMmass Harpy3ka Ha cBau, 3anutble G6eTOHOM Mo [OaBfneHMEM, U CBau B TPYHTE C BbICOKOW
arpeccuBHOCTBLIO

BrewHunn Mnowaab Honyctnmas Mnowagb Mapka 6eToHa, kH CymmapHas gonyctumas
anametp/ CBanHom Harpyska, kH | 6eToHHoro Harpyska Ha cBan ¢ 6ETOHOM,
TOMLUUHA TpyObl, MM cTton6a, Mm kH
CTEHKN, MM 2 2
B20/25 | B25/30 | B30/37 | B20/25 B25/30 B30/37
118x7,5 1875 379 8332 82 103 123 461 482 502
118x9,0 2353 475 7854 78 97 116 553 572 592
118x10,6 2848 575 7359 73 9 109 648 666 684
170x9,0 3497 706 18145 179 224 263 886 931 975
170x10,6 4253 859 17389 172 215 258 1031 1074 1117

12.7 NPOYHOCTb MATEPUANA CBAN HA CXXATUE

12.7.1 BpemeHHasi NpoYHOCTbL MaTepuana ceai Ha cxatue - 1200 MIMa, pacyeTHasa npovHocTb - 900 MIMa. Cpok cnyxobl
cBaiiHbIX Tpyb - He MmeHee 100 neT. PacyeT Hecyllel cnocoBHOCTM CBal U CTOEK MPOBOAAT Ha CxXaTue OT BO3OENCTBUS BCEX

BepPTUKalribHbIX Harpy3ok.

12.7.2 MpepenbHyto Harpysky U ANWHY cBaun Ansi 3abMBKM B MaTeEPUKOBOM rpyHTe ONpeaensioT ANns KaXkaon cBau Ha mecTe
B 3aBMCMMOCTM OT YCINOBUI 3aGUBaHUS B FPYHT OCHOBaHUS.

12.7.3 V3nnwwHow YacTb CBanHOW TpyObl OTpe3atoT 3MEKTPONUIon, COeAMHEHNE HEMEPHLIX CBaWl MPOBOAAT CBApKOW C
NOoMOLLbHO BTYIKK 13 BYLLT.

12.7.4 PacyeTHbI BEC CBal M CTOEK OnpenenseTcs CYMMOM BHELUHMX Harpy3ok Ha CpeauHHY Ornopy W Beca CBawn Unu
CTOEK.

CyMMapHble Harpysku Ha cBau B npumMmepe pacdeta no 12.3.8.2 coctasnstoT 225 kH.

Mpu rmybuHe norpyxeHnsi cean, pasHon 2,0 M, HecyLlasi CNoCOOHOCTbL cBau AnvHon 12 M coctaBut 608 kH (cm. Tabnuuy
12.3) npu 3anuBke 6etoHom B25. 3anac npoyHOCTU cBau Ha cxaTue - 2,7, 4To obecnevmBaeT HagexHy paboTy Tpybonposoaa
Ha BHELLHIOIO BEPTUKAaIbHYIO Harpysky.

Paspen 12 (BeegeH gononHutensHo, Mam. N 2).

MpunoxeHune A
(cnpaBo4HoOe)

TPYBbl YYT'YHHbIE HAMOPHbBLIE BbICOKOIMPOYHbIE. COPTAMEHT [11*]

* CMm. pasgen bubnuorpadus. - NpumevaHue narotoButensi 6asbl AaHHbIX.
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PucyHok A.1 - Tpy6a pactpy6Has nog coeauHeHue "TYTON"

Tabnuua A.1 - OCHOBHbIe pa3mepbl U Macca

Pasmepbl, Mm Macca Macca 1 m PacueTtHas macca Tpy6kl ¢ pactpyoom
pactpyba, TpyObI 6e3 (6€3 LeMeHTHOro NokpbITUA / ¢
Kr pactpyb6a (c LieMEHTHbIM MOKPbLITUEM), KT, NPK
LLEMEHTHbIM pacyeTHOW AnuHe [,
MOKPbITUEM), KI

o | D DE Ry 5 i 5800 6000
80 140 | og ’:H 6,0-L3 | 3 *:]2:5'3 80 3,4 14,1 74,0 85,0 76,5 88,0
100 | 163 | 448 f%"% 6,0-L3 | 3 t%jﬂ 88 43 17,5 94,0 106,0 95,0 109,0
125 | 190 | 444 f%‘t._;'. 6,0-1.3 | 3 ff‘_-—,u 91 57 21,7 115,0 132,0 | 119,0 136,0
150 | 217 | 470 *:%g 6,0-1.3 | 3 ff‘:'.n 94 7,1 26,2 139,0 159,0 | 144,0 164,0
200 | 278 | 599 f%‘ﬂ 6,3-L5 | 3 jf.jﬂ 100 10,3 35,3 188,0 215,0 | 194,0 222,0
250 | 336 | o574 jﬁ 6,8-L6 | 3 j%jﬂ 105 14,2 46,0 247,0 281,0 | 255,0 290,0
300 | 393 | 306 f%"g 72-L6 | 3 j%'jil 110 18,9 57,5 313,0 352,0 | 323,0 364,0
350 | 448 | 37g j%g'f 77-L7 | 5 f%“‘E‘. 110 23,7 75,4 390,0 461,0 | 403,0 476,0
400 | 500 | 499 t%E 8,1-L7 |5 *:%-‘6 110 29,5 90,3 467,0 553,0 | 482,0 571,0
450 | 540 | 4g9 f%jg 86-L% |5 J:%-‘E-I 120 38,3 106,0 557,0 653,0 | 575,0 674,0
500 | 604 | 535 ,:%_g 90-L% |5 J:%-‘E'I 120 42,8 122,9 648,0 756,0 | 669,0 780,0
600 | 713 | &35 ﬂ"% 99-1% |5 J:%-‘E'I 120 59,3 159,3 855,0 983,0 | 882,0 | 1015,0
700 | 824 | 459 :H 10,8-20 | g féﬂ 150 79,1 205,8 1088,0 | 1273,0 | 1123,0| 1314,0
800 | 943 | gyo ﬂij' 1,7-21 | g jﬂ 160 102,6 250,6 1351,0 | 1556,0 | 1394,0| 1606,0
900 (1052 gy5 ﬂ"% 12622 | g jﬂ 175 129,0 300,2 1639,0 | 1870,0 |1691,0| 1930,0
1000 | 1158 | 4048 *:;:3 13,5-43 | g fﬂ 185 161,3 353,0 1955,0 | 2210,0 |2017,0| 2281,0
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PucyHok A.2 - Tpy6a pacTpy6Has nog coeguHeHue "RJ"

Tabnuua A.2 - OCHOBHbIe pa3mMepbl U Macca

Pa3mepsbl, MM Macca| Macca 1 m PacuetHasa macca Tpybbi ¢
pact- | Tpybbl 6e3 pacTtpybom (6e3 LLeMeHTHOro
pyba, | pactpyba (c NOKPLITUSA / C LLEMEHTHBIM
Kr LEMEHTHBIM | MOKPLITUEM), KT, PN pacyYETHOM

NOKpbITUEM), anvHe [
Kr
DN D DE Ry 5 ] 4 B b 5800 6000
80 |[156 983‘% 6,0 3 85 127 | 5,0 | g2 54 14,1 76,0 87,0 78,5 90,0
’ -13 +200
: 15
100 176 1183":3' 6,0 3 91 135 | 5,0 | g2 6,9 17,5 95,0 108,0 | 98,0 112,0
) -13 +200
: 15
125 (205 144:1;% 6,0 3 95 143 | 5,0 | g2 8,8 21,7 118,0 | 135,0 | 122,0 [ 139,0
' -13 +20
: 15
150 |230 170%3 6,0 3 101 [ 150 | 5,0 | g+ 10,7 26,2 143,0 | 163,0 | 148,0 | 168,0
) -13 +10
: 15
200 (288 222&3 6,3 3 106 [ 160 | 5,5 | g+ 16,8 35,3 194,0 [ 222,0 | 200,5 | 229,0
-1.5 +210
: -5
250 |346 274f%“ﬂ 6,8 3 106 | 165 | 5,5 | g+2 | 23,2 46,0 255,0 | 290,0 | 264,0 | 299,0
-1.6 +3,0
: 15
300 (402 3263‘2 7,2 3 106 | 170 | 55 | g+2 | 29,6 57,5 323,0 | 363,0 | 334,0 | 375,0
-1 +3.0
3 _]_'5
350 (452 378%2 7,7 5 110 | 180 | 6,0 | 102 | 35,7 75,4 401,0 | 473,0 | 415,0 | 488,0
' 1.7 43,5
. 20
400 |513 429iﬂ 8,1 5 115 | 190 | 6,0 | 102 | 44,5 90,3 480,0 | 568,0 | 497,0 | 586,0
-1.7 +3.5
. 20
500 (618 5323:3 9,0 5 120 | 200 | 6,0 | 10%2 | 62,8 122,9 666,0 | 776,0 | 689,0 | 800,0
-1.9 +3.5
. 20
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{ [ ] W

L
L
PucyHok A.3 - Tpy6a ¢ npuBapeHHbIMU (hrnaHuammu
Tabnuua A.3 - OCHOBHbIe pa3mMepbl U Macca
Pasmepbl, MM Macca dnaHua, Kr Macca 1 m PacuetHaa macca Tpybbi €
Tpybbl 6e3 | donaHuamm, Kr (Mpy pacyeTHON ANMHE
dnaHua, Kr L =5500 mm)

DN LDE Ry FK10 | FPA16 | P25 FKN10 FN16 FN25
80 98 *:%E?' 8,1-17 2,8 2,8 2,8 16,1 94,0 94,0 94,0
100 118 *:%% 8,4-17 3,3 3,3 3,8 20,4 119,0 119,0 120,0
125 144 ﬂ"% 8,8-1% 4,0 4,0 47 26,4 153,0 153,0 155,0
150 170 :3;% 9,1-1% 5,0 5,0 6,0 32,4 189,0 189,0 191,0
200 292 ’:%“E 9,8-11% 6,9 6,7 8,7 46,1 268,0 268,0 271,0
250 274 f%"f 10,5 2.0 9,8 9,4 13,0 61,3 357,0 357,0 364,0
300 326 t%_% 11,220 13,0 12,6 17,7 78,1 456,0 455,0 465,0
350 378 *:%E 11,9-2,1 14,7 17,5 254 96,5 561,0 566,0 582,0
400 429 fﬂ 12,6 -2,2 17,2 221 33,2 116,2 674,0 684,0 706,0
500 532 ’:%‘g 14,0 2,3 23,2 37,4 47,2 160,6 930,0 959,0 978,0
600 635 j‘% 15,4 2,5 32,8 57,6 68,0 211,3 1228,0 1278,0 1299,0
700 738 ’_'H 16,8 2,5 44,3 59,4 - 268,5 1566,0 1596,0 -
800 842 ’_'H 18,2 -8 58,5 76,8 - 332,1 1944,0 1981,0 -
900 945 ﬂ"% 19,6 -3.1 69,6 91,4 - 401,7 2349,0 2393,0 -
1000 1048 j%-ﬂ 21,0-3.1 87,6 127,0 - 477,7 2803,0 2882,0 -
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D,

D,

PucyHok A.4 - ®naHew N3 BbICOKONPOYHOro YyryHa

Tabnuua A.4 - OCHOBHbIe pa3Mepbl U Macca

DA Dy PN | Dy | Dy, Doy | doMM | BoMM | F M| | Macea
hARA MM Bap MR MR mns:{Hru,a,
a0 498 10 133 160 200 19.0 19.0 30 a 28

16
25
100 118 10 143 180 220 19,0 19,0 30 a 33
16 143 180 220
25 143 140 234 230 38
124 144 10 133 210 240 19,0 19,0 30 a 4.0
16 133 210 240
25 134 220 270 28,0 47
150 170 10 2049 240 234 230 19,0 30 a a0
16 2049 240 234
25 214 2480 300 28,0 200 6,0
200 222 10 264 295 340 230 200 30 a BH
16 264 295 340 12 B,7
25 274 310 360 28,0 220 a7
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250 274 10 14 3450 400 23,0 220 3.0 12 948
16 14 354 400 28,0 94
25 331 ara 425 .0 245 13,0

300 326 10 36T 400 445 230 245 40 12 13,0
16 36T 410 445 280 12,6
25 aaq 420 425 M0 2745 16 17,7

3a0 arg 10 427 460 504 230 245 40 16 147
16 432 470 520 280 265 17,58
25 446 440 545 4.0 30,0 254

400 429 10 477 514 565 280 245 40 16 17,2
16 424 524 520 M0 28,0 221
25 503 540 620 aro 320 332

500 532 10 532 620 670 28,0 265 40 20 232
16 GOG 640 714 34,0 315 ard
25 613 660 730 aro 365 472

600 G35 10 632 724 Taa a0 30,0 5,0 20 328
16 721 77a a40 aro 36,0 57,6
25 718 7 844 40,0 420 8,0

ron Tag 10 rar g40 895 a0 325 5,0 24 443
16 a1 g40 410 aro 395 574
25

200 242 10 G04 G50 1014 34,0 35,0 5,0 24 58,8
16 293 G50 10245 40,0 43,0 TES
25

S00 944 10 1004 1050 1114 34,0 aT4h 5.0 28 69,6
16 593 1050 1125 40,0 46,5 91,4
25

1000 1048 10 1111 1160 1230 ar.o 40,0 50 28 87,6
16 1114 1170 1255 43,0 50,0 127.0
25
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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| | 1 |
* 4 - UMCNO OTEEPCTHA NOg BONTEL

X
Y
n

a) 6)

R=13%0,2

a - paguyc; 6 - hacka C NnepexoaoM Ha paaunyc

PucyHok A.5 - Topeu rnagKkoro KoHua Tpyobl

Tabnuua A.5 - Pasmepbl thacku

DA B, MM 2, MM
80-600 9 3
700-1000 15 5

%

PucyHok A.6 - CTonopa u3 BbICOKONPO4YHOro YyryHa nog coeguHeHue "RJ"
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Tabnuua A.6 - OCHOBHbIe pa3Mepbl U Macca

DA iy &y By k £ o, &, |¢,rpan. o Macca cTonopa, Kr
PaA. | rpag.
neBsoro co npasoro
CTOMOPHOW
NPOBOSIOKOW

80 48 38 24 17 49 78 12 92 90 0,23 0,20
100 50 38 24 17 59 78 11 93 107 0,26 0,22
125 52 40 25 18 72 78 10 94 128 0,37 0,32
150 55 43 26 18 85 78 9 95 152 0,43 0,38
200 60 48 26 19 111 78 8 96 197 0,60 0,54
250 65 53 28 21 137 80 7 97 243 0,85 0,77
300 70 58 30 22 163 50 6 56 167 0,77 0,70
350 75 63 34 23 189 50 55 54,5 188 0,99 0,92
400 80 67 38 24 214 50 5 53 207 1,18 1,10
500 85 72 38 24 266 48 4,5 51,5 248 1,46 1,38

o |

[ 'y A L
r
=
-u""i
MESS
_¥
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PucyHok A.7 - YNnnoTHUTeNbHOEe pe3MHOBOe KosnbLo noa coeamHeHne "TYTON"

Tabnuua A.7 - OCHOBHbIe pa3mMepbl U Macca

Pasmepbl, MM Macca, kr
(cnpaBo4Has)
DN dy i3 d3 iy 4 £ 4
80 126 4,0 | 12440 | 16405 10403 26 594 35 0,13
100 146 4,0 1441 16 40,5 10+0,3 26 5104 3,5 0,21
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125 17340 17141 0,29
150 200%L3 | 198%L3 0,36
200 256115 | 254%L5 | 18405 1140,3 30 6 1 4,0 0,50
250 310%L5 | 3081%L3 32 0,72
300 366115 364 %1.5 20,5 12+0,3 34 714 4,5 0,94
350 42012,0 418120 1,25
400 475320 | 47380 | 2245 1340.3 38 8133 5,0 1,54
500 583 3.0 581 F.0 24 1.5 14 41,3 42 9 143-53 5,5 2,45
600 692130 690 1.0 26 40,5 15403 46 10 33 6,0 3,34
700 8000 | 803#5 | 335405 | 20403 55 1673 7 4,55
800 [ g19%t | 91385 355405 | 21403 60 8 551
900 126155 | 1020440 | 37,5405 | 22#13 65 1823 9 6,30
1000 | 4433470 | 1127840 | 395405 | 23403 70 704
I 1
! : !
L
b
- F =
: (
I I T
<
- b < ¥
m .

PucyHok A.8 - YnnotHuTenbHoe pe3nHoBoe KonbLo noa coeguHeHue "RJ”

Tabnuua A.8 - OCHOBHbIe pa3mMepbl U Macca
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Pasmepbl, MM Macca, kr
(cnpaBoyHas)

DN d d; ds d 4 B 4 £ !

80 122,011 111,01 80,51 116,51 28 5,5 13,3 4,5 0,12
100 146,511 134,51 99,51 140,511 30 55 14,3 5,0 0,17
125 172,511 160,5%1 123,011 167,01 31 55 15,3 5,0 0,28
150 203,515 | 189,515 15115 196 £1,5 32 5,5 15,3 5,5 0,41
200 260 L5 244 *15 202*1.5 250£L5 33 5,5 15,3 6,0 0,50
250 315115 2995 257 %15 305115 33 55 15,3 6,0 0,63
300 36915 35315 311115 35915 33 55 15,3 6,0 0,95
350 424 2.0 406 2,0 361 2.0 413 2.0 36 55 16,0 7,0 1,14
400 477 12,0 459 2.0 414 £2.0 465 12,0 36 55 16,0 7,0 1,35
500 587 3.0 568 5.0 5291510 576 3.0 38 55 17,1 7,5 2,43

MpunoxeHune b
(cnpaBo4HoOe)

YACTU COEOUHUTEJIbHBIE N3 BbICOKOMNPO4YHOI'O YYT'YHA AnA HAMOPHbLIX TPYBOMNPOBOAOB.
COPTAMEHT [12*]

* CMm. pasgen bubnuorpadums. - NMprumeyaHue narotoButens 6asbl JaHHbIX.

Mpn 3aKkase Ha NOCTaBKY COEAMHMUTENbHbIX (PaCOHHbLIX YacTen HeOBXOAMMO yKasbiBaTb 0603HadYeHMe (PaCoHHOW 4YacTu,
YCINOBHbI NPOX04 OTPOCTKA 3 , HOMUHaNbHOe AaBneHune (ans dnaHueBblX CoeaUHUTENbHBLIX YacTen), TUM CoeauHEHUst 1 B
ncnonHeHusi. HaumeHoBaHus © 0603HAYEHUSI COEQUHMTENBHBIX YacTel yCTaHaBMMBAKOTCA COrfacHo Tabnvue, NpUBeAeHHOM

HUXe.
Tabnuua
HaumeHoBaHune O6o3HaveHne Tabnuua
B CXemax B JOKYMEHTE
TpownHuk pacTpyb-dnaHey, }J'_C TP® b.4
TponHUK pacTpybHbIN i TP b.5
TponHUK conaHueBbIN I I I To b.6
KoneHo pacTpy6 - rnagkui koHeL| /_C YPI B.7
KoneHo cnaHuesoe I-X Yo b.8
KoneHo pactpybHoe (C YP B.9
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OTtBopg pacTpyb - rmagknii KoHel, /_C OoPI B.10
OTBOA pacTpyOHbI ,(,_c OoP B.11
OTBOZ hnaHLEeBbIN (A oo B.12
Mepexopn pacTpyO - rmagkuii KoHew, )< XPI b.13
Mepexopn pacTpyb-craHeL m XPd b.14
Mepexopn dpraHueBbIn m Xo B.15
Mepexon pacTpybHbI ﬂ XP b.16
Matpy6ok cnaHeL-pacTpyd ) I norP B.17
MaTtpy6ok chnaHeu-pacTpyb KOMNEHCALUMOHHbIN I ( I MoPK b.18
Matpy6ok chnaHeLw, - rmagkui KoHey, I nor b.19
[BoriHon pacTtpy6 x npP b.20
[iBonHON pacTpy® KOMNEHCAUNOHHbIN |X'I OPK b.21
Bhinyck pacTpy6HbIn JT_( BP B.22
Bbinyck chnaHuesbIn I_O_| Bo b.23
MoxapHas noacraeka pacTpybHas )_O__( nnp B.24
TporHUK pacTpyb-gnaHeL, ¢ NoxxapHON NOACTaBKOW E MnnTP® b.25
TpoWnHuWK pacTpyb-dnaHel, ¢ NoXapHOW NOACTaBKOW E MnnTo b.26
KpecT pacTpy6-cdhnaHeu I KP® B.27
KpecT pacTpybHbIv : ; KP b.28
KpecT pnaHueBbIv ' E I Ko b.29
KpecT pacTtpy6-cnaHey, ¢ noxapHon NogcTaBKkon : MNKP® b.30
KpecT hnaHueBbI C NOXapHOW NOA4CTaBKOM ; MNKe® b.31
MydbTa cBepTHas )=( MC B.32
MydbTta HagBwxHas ﬁ MH b.33
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3arnywka dnaHueBas

30

b.34

MoxapHasa noacTtaeka cnaHuesasi

O

Mo

B.35

MpumevaHna

1 Tvinbl N OCHOBHbIE pa3mMepbl pacTpybHOro 1 rnaHLeBoOro CoeqMHEHNN yKkasaHbl B NpunoxeHunn B.

OcHoBHble pa3mepbl MpuBeAeHbl B COOTBETCTBUM C PeKOMEHOALMSIMU MeXAyHapoaHOro craHgapTa
[OCT P VCO 2531 (ucnonHexue A) n FTOCT 5525 (ncnonHexune b).

2 Pa3mepbl COEAUHUTENBHbLIX YacTen U npeaenbHble OTKIOHEHUS Ha 3TU pasMepbl NpeaycMOTpPeHbl A4S
n3genuii 6e3 MokpbITUA. Macchl pacTpybHbIX COeOUHUTENbHBIX YacTel MNpuBeaeHbl Ans pacTpyGHoro
coeanHenus Tmna "TYTON".

Tabnuua B.1

PucyHok B.1 - PacTpybHoe coeguHeHue tTuna "RJ"

Pasmepbl B MunnumeTpax

YCcnoBHbIM NPoxoa il Far 5 31 ] 31 k b

DN

80 156 08 f%‘%' 7,2 3 J:E}E" 85 127 5,0 8l
100 173 118 f%‘% 7,2 3 J:%_E" 91 135 5,0 g2
125 205 144 j%ﬂs 7,2 3 J:%_E" 95 143 5,0 g2
150 229 170 J:%Dg 7,8 3 J:f._g" 101 150 5,0 gl
200 287 299 J:%E 8,4 3 J:%_E" 106 160 55 o2
250 345 274 fﬁ 9,0 3 J:%E' 106 165 55 o2
300 401 326 fﬂ 9,6 3 *:%jﬂ 106 170 55 o2
350 452 378 J:%E 10,2 5 J:%ﬁn 110 180 6,0 10£2
400 513 429 t%E 10,8 5 J:%ﬁn 115 190 6,0 10£2
500 618 12,0 120 200 6,0
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PucyHok B.2 - Pactpyb6Hoe coeauHeHune tuna "TYTON"
Tabnuua b.2
Pa3mepbl B Munnumertpax
YCroBHbI Npoxoz D DE Ry 5 i

DN

80 140 08 *H¢ 7,2 3 80
100 163 118 :};'% 7,2 3 ff‘j':' 88
125 190 144 f%‘% 7,2 3 tf.jﬂ 91
150 217 170 f%ﬂg 7,8 3 ti.jﬂ 94
200 278 299 J:%:g 8,4 3 ti.jﬂ 100
250 336 274 f%‘? 9,0 3 t%jﬂ 105
300 393 326 ’:ﬂ 9,6 3 fﬂj 110
350 448 378 L0 10,2 5 i3 110
400 500 429 t%E 10,8 5 5".53 110
500 604 532 *:%:g 12,0 5 ‘:%.% 120
600 713 635 ﬂ:'% 13,2 5 5""6 120
700 824 738 i‘% 14,4 6 :31% 150
800 943 842 fﬂ 15,6 6 f:t‘% 160
900 1052 045 ﬂ‘% 16,8 6 1_*%:% 175
1000 1158 1048 ﬂ‘ﬂ 18,0 6 1*;:% 185
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

1=
i

} w

|
I
a
0oTH

r =

D, D, Dy
DN
PucyHok B.3 - ®naHey
Tabnuua B.3
Pasmepbl B Munnnmertpax

DA | PN, WcnonHenue A WcnonHenne b

bap
Dl DE D3 o H,WT| @ b Dl DE D3 o », a b
LUIT.

80 10 200 | 160 133 19 8 19 3 200 160 138 19 4 22 3
16

100 10 220 | 180 153 19 8 19 3 220 180 158 19 4 22 3
16

125 10 250 | 210 183 19 8 19 3 250 210 188 19 8 24 3
16

150 10 285 | 240 209 23 8 19 3 285 240 212 23 8 24 3
16

200 10 340 | 295 264 23 8 20 3 340 295 268 23 8 26 3
16 12

250 10 400 | 350 319 23 12 22 3 395 350 320 23 12 28 3
16 355 28

300 10 455 | 400 367 23 12 |245)| 4 445 400 370 23 12 28 4
16 410 28

350 10 505 | 460 427 23 16 (245 4 505 460 430 23 16 30 4
16 520 | 470 432 28 26,5

400 10 565 [ 515 477 28 16 (245 4 565 515 482 26 16 32 4
16 580 | 525 484 31 28,0

500 10 670 | 620 582 28 20 | 265 4 670 620 585 26 20 34 4
16 715 | 650 606 34 31,5

600 10 780 | 725 682 31 20 30 5 780 725 685 31 20 36 5
16 840 | 770 721 37 36

700 10 895 | 840 797 31 24 1325| 5 895 840 800 31 24 40 5
16 910 791 37 39,5

800 10 ([1015] 950 904 34 24 35 5 1015 | 950 905 34 24 44 5
16 | 1025 898 40 43
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CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

Crtpanuua 128

900 10 | 1115| 1050 | 1004 34 28 375 5 1115 | 1050 | 1005 34 28 46 5
16 | 1125 998 40 46,5
1000 10 |1230| 1160 | 1111 37 28 40 5 1230 | 1160 | 1115 37 28 50 5
16 | 1255| 1170 | 1115 43 50
dn
[ J
H.‘
'{"E
| l.
I 1| [ DA INUUNUURR DU N | § P
DN
B 1
L e i 3
l"I
PucyHok Bb.4 - TponHuk pactpy6-dnaHey
Tabnuua b.4
Pasmepbl B Munnumetpax
DI 3 ol McnonHeHune A WcnonHenne b
CtBoOn OTtpocTok CrtBon OtpocTok
S Iy A7 g S Ly A7 Lo
80x80 7,0 175 7,0 150 7,0 250 7,0 150
100x80 7,2 165 7,0 170 7,2 250 7,0 175
100x100 7,2 195 7,2 180 7,2 300 7,2 200
125x80 7,5 175 7,0 185 7,5 300 7,0 175
125x100 7,5 195 7,2 195 7,5 300 7,2 175
125x125 7,5 225 7,5 200 7,5 400 7,5 225
150x80 7,8 180 7,0 200 7,8 300 7,0 200
150x100 7,8 200 7,2 205 7,8 300 7,2 200
150x125 7,8 230 7,5 215 7,8 400 7,5 200
150x150 7,8 260 7,8 220 7,8 400 7,8 250
200x80 8,4 180 7,0 225 8,4 300 7,0 225
200x100 8,4 200 7,2 230 8,4 400 7,2 225
200x125 8,4 235 7,5 240 8,4 400 7,5 225
200x150 8,4 260 7,8 245 8,4 400 7,8 225
200x200 8,4 320 8,4 260 8,4 500 8,4 300
250x80 9,0 185 7,0 165 9,0 300 7,0 250
250x100 9,0 205 7,2 270 9,0 400 7,2 250
250x150 9,0 265 7,8 280 9,0 400 7,8 250
250x200 9,0 320 8,4 290 9,0 500 8,4 275
250x250 9,0 380 9,0 300 9,0 500 9,0 300
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

300x80 9,6 185 7,0 290 9,6 300 7,0 275
300x100 9,6 210 7,2 300 9,6 400 7,2 275
300x150 9,6 265 7,8 310 9,6 400 7,8 275
300x200 9,6 325 8,4 320 9,6 500 8,4 300
300x250 9,6 380 9,0 330 9,6 500 9,0 300
300x300 9,6 440 9,6 340 9,6 600 9,6 300
350x100 10,2 205 7,2 330 10,2 400 7,2 300
350x150 10,2 270 7,8 340 10,2 400 7,8 300
350x200 10,2 325 8,4 350 10,2 500 8,4 300
350x250 10,2 385 9,0 360 10,2 500 9,0 325
350x350 10,2 495 10,2 380 10,2 600 10,2 350
400x100 10,8 210 7,2 360 10,8 400 7,2 325
400x150 10,8 270 7,8 370 10,8 500 7,8 325
400x200 10,8 325 8,4 380 10,8 500 8,4 350
400x250 10,8 385 9,0 390 10,8 500 9,0 350
400x300 10,8 440 9,6 400 10,8 600 9,6 350
400x400 10,8 560 10,8 420 10,8 600 10,8 400
500x100 12,0 215 7,2 420 12,0 400 7,2 375
500x200 12,0 330 8,4 440 12,0 500 8,4 400
500x400 12,0 565 10,8 480 12,0 800 10,8 425
500x500 12,0 680 12,0 500 12,0 800 12,0 500
600x200 13,2 340 8,4 500 13,2 500 8,4 450
600x400 13,2 570 10,8 540 13,2 800 10,8 475
600x600 13,2 800 13,2 580 13,2 900 13,2 550
700x200 14,4 345 8,4 525 14,4 500 8,4 500
700x400 14,4 575 10,8 555 14,4 800 10,8 525
700x700 14,4 925 14,4 600 14,4 1100 14,4 600
800x200 15,6 350 8,4 585 15,6 600 8,4 550
800x400 15,6 580 10,8 615 15,6 800 10,8 575
800x600 15,6 1045 13,2 645 15,6 1000 13,2 625
800x800 15,6 1045 15,6 675 15,6 1200 15,6 700
900x200 16,8 355 8,4 645 16,8 600 8.4 600
900x400 16,8 590 10,8 675 16,8 800 10,8 650
900x600 16,8 1170 13,2 705 16,8 1000 13,2 675
900x900 16,8 1170 16,8 750 16,8 1300 16,8 750
1000x400 18,0 360 10,8 705 18,0 800 10,8 700
1000x600 18,0 595 13,2 735 18,0 1000 13,2 725
1000x1000 18,0 1290 18,0 765 18,0 1400 18,0 800

O6o3HauveHne TpomHMKa pacTpyb-chnaHew, co CTBOMNOM ycrnoBHoro npoxoda 400 MM M C OTPOCTKOM YCMOBHOrO npoxoaa
150 mm, coeamHeHnem "TYTON", ucnonHexuve A:

TpoliHuk TP® 400x150 (T) A
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

5, :
— ==
. ) L,
: DN
5, 1
= 5
4 [
L -
PucyHok B.5 - TpOMHUK pacTpyOHbIN
Tabnuua b.5
Pa3mepbl B MyunnMmeTpax
DA = WcnonHenune A WcnonHenune b
S iy A7 g 5 iy 57 g
80x80 7,0 175 7,0 85 7,0 250 7,0 115
100x80 7,2 165 7,0 90 7,2 250 7,0 125
100x100 7,2 195 7,2 100 7,2 300 7,2 150
125x80 7,5 175 7,0 105 7,5 300 7,0 150
125x100 7,5 195 7,2 115 7,5 400 7,2 300
125x125 7,5 225 7,5 115 7,5 400 7,5 200
150x80 7,8 180 7,0 120 7,8 300 7,0 150
150x100 7,8 200 7,2 125 7,8 300 7,2 150
150x150 7.8 260 7,8 130 7,8 400 7,8 200
200x80 8,4 180 7,0 145 8,4 300 7,0 200
200x100 8,4 200 7,2 150 8,4 400 7,2 200
200x150 8,4 260 7,8 155 8,4 400 7,8 200
200x200 8,4 320 8,4 160 8,4 500 8,4 250
250x100 9,0 205 7,2 190 9,0 400 7,2 200
250x150 9,0 265 7,8 190 9,0 400 7,8 250
250x200 9,0 320 8,4 190 9,0 500 8,4 250
250x250 9,0 380 9,0 190 9,0 500 9,0 250
300x100 9,6 210 7,2 220 9,6 400 7,2 250
300x150 9,6 265 7,8 220 9,6 400 7,8 250
300x200 9,6 325 8,4 220 9,6 500 8,4 250
300x250 9,6 380 9,0 220 9,6 500 9,0 250
300x300 9,6 440 9,6 220 9,6 600 9,6 300
350x100 11,9 205 8,4 220 11,9 400 8,4 250
350x200 11,9 325 9,8 240 11,9 500 9,8 300
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

350x250 11,9 495 10,5 245 11,9 500 10,5 300
350x300 11,9 495 11,2 250 11,9 600 11,2 300
350x350 11,9 495 11,9 260 11,9 600 11,9 300
400x200 12,6 325 9,8 260 12,6 500 9,8 300
400x250 12,6 440 10,5 265 12,6 500 10,5 300
400x300 12,6 440 11,2 270 12,6 600 11,2 300
400x400 12,6 560 12,6 280 12,6 600 12,6 350
500x100 14,0 215 8,4 295 14,0 400 8,4 350
500x200 14,0 330 9,8 310 14,0 500 9,8 350
500x300 14,0 450 11,2 315 14,0 600 11,2 350
500x400 14,0 565 12,6 335 14,0 800 12,6 400
500x500 14,0 680 14,0 350 14,0 800 14,0 400
600x200 15,4 340 9,8 360 15,4 500 9,8 400
600x300 15,4 460 11,2 365 15,4 600 11,2 400
600x400 15,4 570 12,6 390 15,4 800 12,6 450
600x500 15,4 800 14,0 400 15,4 800 14,0 450
600x600 15,4 800 15,4 460 15,4 900 15,4 450

O603Ha4veHne TporiHuKa pacTpybHOro co cTBonom ycnosHoro npoxoga 400 MM 1 ¢ OTPOCTKOM ycrnoBHoro npoxoga 150 mm,
coeanHeHnem "TYTON", ucnonHenmne A:

TpouiHuk TP 400x150 (T) A

dn
|
[ |
s, i'
L [ T
I
e e . | DN
I
|
| . 1
|
PucyHok B.6 - TpoHuk donaHueBbIn
Tabnuua b.6
Pasmepbl B MunnumeTpax
DN = WcnonHeHne A WMcnonHeHue b
S iy 57 ) 5 4y 57 g
80x80 7,0 330 7,0 165 7,0 300 7,0 150
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

100x80 7,2 360 7,0 175 7,2 400 7,0 175
100x100 7,2 360 7,2 180 7,2 400 7,2 200
125x80 7,5 400 7,0 190 7,5 450 7,0 175
125x100 7,5 400 7,2 195 7,5 450 7,2 175
125x125 7,5 400 7,5 200 7,5 450 7,5 225
150x80 7,8 440 7,0 205 7,8 500 7,0 200
150x100 7,8 440 7,2 210 7,8 500 7,2 200
150x125 7.8 440 7,5 215 7,8 500 75 200
150x150 7,8 440 7,8 220 7,8 500 7,8 250
200x80 8,4 520 7,0 235 8.4 600 7,0 225
200x100 8,4 520 7,2 240 8,4 600 7,2 225
200x125 8,4 520 7,5 240 8,4 600 7,5 225
200x150 8,4 520 7,8 250 8,4 600 7,8 225
200x200 8,4 520 8,4 260 8,4 600 8,4 300
250x100 9,0 700 7,2 275 9,0 600 7,2 250
250x150 9,0 700 7,8 275 9,0 600 7,8 250
250x200 9,0 700 8,4 325 9,0 600 8,4 275
250x250 9,0 700 9,0 350 9,0 600 9,0 300
300x80 9,6 800 7,0 295 9,6 600 7,0 275
300x100 9,6 800 7,2 300 9,6 600 7,2 275
300x150 9,6 800 7,8 310 9,6 600 7,8 275
300x200 9,6 800 8,4 350 9,6 600 8,4 300
300x250 9,6 800 9,0 375 9,6 600 9,0 300
300x300 9,6 800 9,6 400 9,6 600 9,6 300
350x100 10,2 850 7,2 470 10,2 600 7,2 300
350x150 10,2 530 7,8 340 10,2 600 7,8 300
350x200 10,2 850 8,4 325 10,2 600 8,4 300
350x250 10,2 645 9,0 360 10,2 600 9,0 325
350x350 10,2 850 10,2 425 10,2 700 10,2 350
400x100 10,8 900 7,2 350 10,8 600 7,2 325
400x150 10,8 900 7,8 350 10,8 600 7,8 325
400x200 10,8 900 8,4 350 10,8 600 8,4 350
400x250 10,8 665 9,0 390 10,8 600 9,0 350
400x300 10,8 900 9,6 450 10,8 800 9,6 350
400x400 10,8 900 10,8 450 10,8 800 10,8 400
500x100 12,0 1000 7,2 400 12,0 600 7,2 375
500x200 12,0 1000 8,4 400 12,0 600 8,4 400
500x400 12,0 1000 10,8 500 12,0 800 10,8 425
500x500 12,0 1000 12,0 500 12,0 1000 12,0 500
600x200 13,2 1100 8,4 450 13,2 600 8.4 450
600x400 13,2 1100 10,8 550 13,2 800 10,8 475
600x600 13,2 1100 13,2 550 13,2 1100 13,2 550
700x200 14,4 650 8,4 525 14,4 800 8,4 500
700x400 14,4 870 10,8 555 14,4 1000 10,8 525
700x700 14,4 1200 14,4 600 14,4 1200 14,4 600
800x200 15,6 690 8,4 585 15,6 800 8,4 550
800x400 15,6 910 10,8 615 15,6 1000 10,8 575
800x600 15,6 1350 13,2 645 15,6 1400 13,2 625
800x800 15,6 1350 15,6 675 15,6 1400 15,6 700
900x200 16,8 730 8,4 645 16,8 800 8.4 600
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

900x400 16,8 950 10,8 675 16,8 1000 10,8 650
900x600 16,8 1500 13,2 705 16,8 1400 13,2 675
900x900 16,8 1500 16,8 750 16,8 1500 16,8 750
1000x400 18,0 990 10,8 735 18,0 1000 10,8 700
1000x600 18,0 1650 13,2 765 18,0 1400 13,2 725
1000x1000 18,0 1650 18,0 825 18,0 1600 18,0 800

O6o3HauveHne TpoiHuKa naHLEeBoro Co CTBONOM ycrnoBHoro npoxoaa 400 MM 1 ¢ OTPOCTKOM ycrioBHOro npoxoaa 150 mwm,
ucnonHeHue A:

TpolHuk T® 400x150 A

PucyHok B.7 - KoneHo pacTpy6-rnagkuin KoHew,

Tabnuua B.7
Pasmepbl B MunnumeTpax

s UcnonHeHune A UcnonHeHue b

iy L I Iq 5 L Iy Is
80 8,1 102,4 312 350 8,1 150 350 230
100 8,4 100,0 340 400 8,4 200 400 240
125 8,8 148,8 374 425 8,8 225 425 240
150 9,1 150,0 390 450 9,1 250 450 240
200 9,8 200,0 440 500 9,8 300 500 240
250 10,5 280,0 583 500 10,5 300 500 240
300 11,2 300,0 550 500 11,2 300 500 240
350 11,9 410,0 580 550 11,9 350 550 250
400 12,6 430,0 625 600 12,6 400 600 250
450 12,6 430,0 625 12,6 450 650 250
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

500 14,0 550,0 715 700 14,0 500 700 250
600 15,4 645,0 805 850 15,4 550 850 360
700 - - - - 16,8 600 900 360
800 - - - - 18,2 700 1000 360
900 - - - - 19,6 750 1050 370
1000 - - - - 21,0 800 1100 370

O6o3Ha4veHne KkoneHa pacTpyb - Magkuin KoHew ¢ ycnoBHbIM npoxogom 300 mm, coeguHeHnem "TYTON", ncnonHeHue A:

KoneHo YPI 300 (T) A

-
L

L ——

PucyHok b.8 - KoneHo c¢naHueBoe

Tabnuua b.8
Pa3smepbl B MyunnumeTpax
Far o WcnonHeHne A WcnonHenune b
L L
80 7,0 165 150
100 7,2 180 200
125 7,2 200 225
150 7,8 220 250
200 8,4 260 300
250 9,0 350 300
300 9,6 400 300
350 10,2 450 350
400 10,8 500 400
500 12,0 600 500
600 13,2 700 550

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Crtpanuua 135
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

700 14,4 800 600
800 15,6 900 700
900 16,8 1000 750
1000 18,0 1100 800

O603Ha4yeHune koneHa naHueBoro ¢ ycnosHelM npoxogom 300 MM, ucnosnHexmve A:

KorneHo Y® 300 A

|

T
T

PucyHok B.9 - KoneHo pacTpybHoe

Tabnuua B.9
Pasmepbl B MunnumeTpax
Far McnonHeHne A WcnonHenve b
Ry L hy L

80 7,0 100 7,0 180
100 7,2 120 7,2 240
125 7,5 150 7,5 265
150 7,8 170 7,8 290
200 8,4 220 8,4 340
250 9,0 270 9,0 340
300 9,6 320 9,6 340
350 9,6 410 9,6 300
400 10,8 430 10,8 450
450 - - 12,0 500
500 12,0 550 12,0 600
600 13,2 780 13,2 610
700 14,4 720 14,4 660
800 15,6 800 15,6 760
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

900 - - 16,8 820
1000 - - 18,0 870

O603Ha4yeHune koneHa pacTpybHoro ¢ ycroBHbIM npoxogom 150 mm, coegmHeHunem "TYTON", ncnonHexwue b:
Konero YP 150 (T) b

O603Ha4veHune koneHa pacTpybHoro ¢ ycroBHbiM npoxogom 300 MM, coeanHeHunem "RJ", ncnonHenune A:

Konero YP 300 (RJ) A

A

/ZWAE%MbV

Pucyrok B.10 - OtBog pacTpy6 - rmagkuim KoHew,

Ta6bnuua B.10

Pasmepbl B Munnumerpax

Far WcnonHeHne A WcnonHenue b
g o= o = o= o= o | £ o = o= o= o=
10°C* 15°C* 30°C* 45°C* 10°C* 15°C* 30°C* 45°C*
Lp | Lg | Ly [ Lo | Ly | Lo | Ly | Lg Ly Lo | Ly | Lo | Ly | Lo | &y | Lg

80 | 81| 30 (240 | 38 | 248 | 44 | 253 | 55 (265 | 81 | 75 | 125170 | 125 | 170 | 126 [ 171 [ 129 | 174
100 [ 84 | 33 |243| 33 | 243 50 | 260 | 65 | 274 | 84 | 80 | 166 | 206 [ 167 | 207 | 169 [ 209 | 172 | 212
1256|188 | 36 [261| 49 (274 | 57 | 283 | 76 | 301 | 88 | 80 | 186 | 226 | 187 | 227 | 189|229 | 193 | 233
150 | 9,1 | 40 (284 40 (284 | 65 | 309 | 87 | 331 9,1 | 85 | 205|250 | 206 | 251|209 | 154 | 214 [ 259
2001 98| 46 | 311 | 66 | 331 | 80 | 345 | 109 (374 | 9,8 | 85 [ 245|290 | 246 [ 291|249 | 294 | 255 | 300
250 |10,5| 50 |[255| 75 | 260 | 95 | 270 | 130 [ 300 [ 10,5| 90 | 245 | 295 | 246 | 296 | 249 [ 299 | 255 | 305
300 | 11,2 65 |274| 65 (274|110 | 280 | 155|315 | 11,2 | 95 | 245 | 300 | 246 | 301 [ 249 | 304 | 255 | 310
350 (11,2 65 | 235|100 | 270|125 | 295 (175|345 |11,2[ 100 | 286 | 336 | 288 | 338 [ 291 | 341 | 298 | 348
400 |12,6| 70 [238| 110 [ 278 | 140 | 308 | 200 | 368 (12,6 | 100 | 326 | 376 | 327 | 377 | 331 | 381 | 340 [ 390
450 | - - - - - - - - - |12,6 105 | 365 | 420 | 367 | 422 | 372 (427 | 381 | 436
500 | 14 | 85 |[250 | 135|300 | 170 | 335 | 240 [ 405 |14,0| 105 | 414 | 459 | 416 | 461 | 422 | 467 | 433 | 478
600 (154 | 95 | 287 (155|357 | 200 | 412 | 285 | 529 | 15,4 | 115 | 446 | 501 | 448 | 503 | 454 | 509 | 466 | 521
700 | - - - - - - - - - |16,8( 120 | 485 | 545 | 488 | 548 | 494 | 554 | 507 | 567
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

800 | - - - - - - - - - |118,2| 130 | 564 | 634 | 567 | 637 | 575 [ 645 | 590 | 660
900 | - - - - - - - - - |196( 135|606 | 671 | 609 [674 617|682 | 633 | 698
1000 - - - - - - - - - 121,0( 145|645 | 720 | 648 | 723 | 657 [ 732 | 674 | 749

* TekCT JOKYMEHTa COOTBETCTBYET OpurMHany. - lNpumevaHue nsrotosutens 6asbl AaHHbIX.

O6o3HaveHne oTBOAA pacTpyb - Magkuim KOHeL, ¢ LieHTpanbHbIM yrioM 15°, ycrnoBHbiM npoxogom 800 MM, coeanHeHneM
"TYTON", ncnonHenue A:

Omeod OPI 800x15° (T) A

Mcnonuenue A Henoavenwne b

PucyHok B.11 - OTBof, pacTpyOGHbLIN

Tabnuua Bb.11

Pa3Mepr B MUnnnMmMeTpax

Fah 5 WcnonHeHune A WcnonHenue b
& =11°15" | o =22°30' o =45° o o =10° o =15° o =30° o =45°
L L L L L L L

80 7,0 30 40 55 30 95 95 96 99
100 7,2 30 40 65 40 126 127 129 132
125 7,2 35 50 75 40 146 147 149 153
150 7,8 35 55 85 40 165 166 169 174
200 8,4 40 65 110 40 205 206 209 215
250 9,0 50 75 130 40 205 206 209 215
300 9,6 55 85 150 40 205 206 209 215
350 10,2 60 95 175 50 236 238 241 248
400 10,8 65 110 195 50 276 277 281 290
500 12,0 75 130 240 60 354 356 362 373
600 13,2 85 150 285 60 386 288 394 406
700 14,4 95 175 330 60 425 428 434 447
800 15,6 110 195 370 60 504 507 515 530
900 16,8 120 220 415 70 536 539 547 563
1000 | 18,0 130 240 460 70 575 578 587 604
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

O6o3HaveHne oTBoAa pacTpyOHOro ¢ LeHTpanbHbIM yriom 45°, ycrnoBHbiM npoxogoM 400 MM, coeanHeHnem "TYTON" u
rabapuTHbIMW pasmepamMmu, UCMoNHeHne A:

Omeod OP 400x45° (T) A

O6o3HaveHne oTBoga pacTtpybHoro ¢ ueHTpanbHbIM yrnom 22°30', ycnoBHbiM npoxogom 100 mm, coeguHeHnem "RJ" n
rabaputHbIMK pa3mepamu, UcrnosnHeHue A:

Omeod OP 100x22°30' (RJ) A

O6o03HayeHne oTBOAa pacTpyOHOro ¢ LeHTpanbHbIM yriom 45°, ycnoBHbiM npoxogom 400 mm, coeanHeHmem "TYTON" u
rabapuTHbIMK pasmepamu, ucrnonHeHve b:

Omeod OP 400x45° (T) b

4

PucyHok b.12 - OtBoA chbnaHueBbIN

Tabnuua b.12

Pa3Mepr B MUnnnMmMeTpax

Far = UcnonHeHune A
o =45°
L

80 7,0 130
100 7,2 140
125 7,2 150
150 7,8 160
200 8,4 180
250 9,0 350
300 9,6 400
350 10,2 300
400 10,8 325
500 12,0 375

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Crtpanuua 139
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

600 13,2 425
700 14,4 480
800 15,6 530
900 16,8 580
1000 18,0 1000

O603Ha4veHne oTBoAa hnaHUEBOro C LeHTpanbHbIM yriom 45°, ycnoBHbIM npoxogoM 400 MM, ncnonHeHue A:

Tabnuua b.13

Omeod O® 400x45° A

- e
54

DN — o — e —
Ve

PucyHok B.13 - Nepexoa pacTpy6 - rmagkiin KoHew,

dn

Pasmepbl B MunnumeTpax

DA 2 ol WcnonHeHune b
100x80 7,2 7,0 250 90
125x80 7,5 7,0 300 90
125x100 7,5 7,2 250 90
150x80 7,8 7,0 350 90
150x100 7,8 7,2 300 90
150x125 7,8 7,5 250 90
200x80 8,4 7,0 450 90
200x100 8,4 7,2 400 90
200x125 8,4 7,5 350 90
200x150 8,4 7,8 300 90
250x100 9,0 7,2 500 90
250x150 9,0 7,8 400 90
250x200 9,0 8,4 300 90
300x125 9,6 7,0 550 90
300x150 9,6 7,2 500 90
300x200 9,6 8,4 400 90
300x250 9,6 9,0 300 90
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

O6o3HaveHne nepexoda pacTpyb - rmagkMm KoHew c ycrioBHbiM npoxogom 200x100 mm coeguHernvem "TYTON',
mcnonHeHne b:

Mepexod XPI 200x100 (T) 5

DN ) _ dn

PucyHok B.14 - TNepexoa pacTpy6-thnaHew

Tabnuua b.14

Pa3Mepr B Munnnmetpax

DA = e WcnonHenue b
5 57 L
100x80 7,2 7,0 200
125x80 7,5 7,0 250
125x100 7,5 7,2 200
150x80 7.8 7,0 300
150x100 7,8 7,2 250
150x125 7,8 7,5 200
200x80 8,4 7,0 400
200x100 8,4 7,2 350
200x125 8,4 7,5 300
200x150 8,4 7,8 250
250x100 9,0 7,2 450
250x150 9,0 7,8 350
250x200 9,0 8,4 250
300x125 9,6 7,0 500
300x150 9,6 7,2 450
300x200 9,6 8,4 350
300x250 9,6 9,0 250
350x150 10,2 7,8 550
350x200 10,2 8,4 450
350x250 10,2 9,0 350
350x300 10,2 9,6 250
400x200 10,8 8,4 550
400x250 10,8 9,0 450
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

400x300 10,8 9,6 350
400x350 10,8 10,2 250
500x350 12,0 10,2 450
500x400 12,0 10,8 350
600x400 13,2 10,8 550
600x500 13,2 12,0 350
700x500 14,4 12,0 550
700x600 14,4 13,2 350
800x600 15,6 13,2 550
800x700 15,6 14,4 350
900x700 16,8 14,4 550
900x800 16,8 15,6 350
1000x800 18,0 15,6 550
1000x900 18,0 16,8 350

O6o3HayveHne nepexoga pactpyb-cnaHey ¢ ycnoBHbiM npoxogoM 200x100 mm, coeanHeHmem "TYTON", ncnonHeHwue b:

lMepexod XP® 200x100 (T) b

*-n_"‘“
|
UN_._____"__________JH
PucyHok B.15 - Nepexoa dnaHueBbIn
Tabnuua b.15
Pasmepbl B MunnumeTpax
DA WcnonHeHne A WcnonHeHue b

| 57 L 5 57 L
100x80 7,2 7,0 200 7,2 7,0 200
125x80 - - - 7,5 7,0 250
125x100 7,5 7,2 200 7,5 7,2 200
150x80 - - - 7,8 7,0 300
150x100 - - - 7,8 7,2 250
150x125 7,8 7,5 200 7,8 7,5 200
200x80 - - - 8,4 7,0 400
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200x100 - - - 8,4 7,2 350
200x125 - - - 8,4 7,5 300
200x150 8.4 7.8 300 8,4 7,8 250
250x100 - - - 9,0 7,2 450
250x150 - - - 9,0 7,8 350
250x200 9,0 8.4 300 9,0 8,4 250
300x125 - - - 9,6 7,0 500
300x150 - - - 9,6 7,8 450
300x200 - - - 9,6 8,4 350
300x250 9,6 9,0 300 9,6 9,0 250
350x300 10,2 9,6 300 10,2 9,6 250
400x350 10,8 10,2 300 10,8 10,2 250
450x400 11,4 10,8 300 11,4 10,8 250
500x400 12,0 10,8 600 12,0 10,8 350
600x500 13,2 10,0 600 13,2 12,0 350
700x600 14,4 13,2 600 14,4 13,2 350
800x700 15,6 14,4 600 15,6 14,4 350
900x800 16,8 15,6 600 16,8 15,6 350
1000x900 18,0 16,8 600 18,0 16,8 350

O6o3HayveHne nepexoaa naHuesoro ¢ ycnosHbiM npoxogom 900x800 mm, ucnonHexue A:

Tabnuua b.16

lMepexod X® 900x800 A

2=

DN

PucyHok B5.16 - Nepexop pacTpy6HbIN

— - dn

Pasmepbl B MunnumeTpax

DN = dn WcnonHenne A WcnonHeHue b
| 57 L 5 57 L
100x80 7,2 7,0 90 7,2 7,0 200
125x80 7,5 7,0 140 7,5 7,0 250
125x100 7,5 7,2 100 75 7,2 200
150x80 7,8 7,0 190 7,8 7,0 300
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

150x100 7.8 7,2 150 7,8 7,2 250
150x125 7,8 7,5 100 7,8 7,5 200
200x80 - - - 8,4 7,0 400
200x100 8,4 7,2 250 8,4 7,2 350
200x125 8,4 7,5 200 8,4 7,5 300
200x150 8,4 7,8 150 8,4 7,8 250
250x100 - - - 9,0 7,2 450
250x125 9,0 7,5 300 9,0 7,5 400
250x150 9,0 7,8 250 9,0 7,8 350
250x200 9,0 8,4 150 9,0 8,4 250
300x125 - - - 9,6 7,0 500
300x150 9,6 7,8 350 9,6 7,8 450
300x200 9,6 8.4 250 9,6 8,4 350
300x250 9,6 9,0 150 9,6 9,0 250
350x200 10,2 8,4 360 10,2 8,4 450
350x250 10,2 9,0 260 10,2 9,6 250
350x300 10,2 9,6 160 10,2 9,6 250
400x250 10,8 9,0 360 10,8 9,0 450
400x300 10,8 9,6 260 10,8 9,6 350
400x350 10,8 10,2 160 10,8 10,2 250
450x350 11,4 10,2 260 11,4 10,2 400
450x400 11,4 10,8 160 11,4 10,8 300
500x350 12,0 10,2 360 12,0 10,2 500
500x400 12,0 10,8 260 12,0 10,8 400
600x400 13,2 10,8 460 13,2 10,8 600
600x500 13,2 12,0 260 13,2 12,0 400
700x500 14,4 12,0 480 14,4 12,0 600
700x600 14,4 13,2 280 14,4 13,2 400
800x600 15,6 13,2 480 15,6 13,2 600
800x700 15,6 14,4 280 15,6 14,4 400
900x700 16,8 14,4 480 16,8 14,4 600
1000x800 18,0 15,6 480 18,0 15,6 600
1000x900 18,0 16,8 280 18,0 16,8 400

O6o3HaveHne nepexona pactpybHoro ¢ ycnoeHbiM npoxogom 200x100 mm, coeguHeHnem "TYTON", ucnonHeHme A:

lMepexod XP 200x100 (T) A

Dl'"lr Ll ettt el s =
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

PucyHok B.17 - NaTpy60k dnaHeu-pacTpy6

Ta6bnuua 6.17

Pa3mepb| B MUnnnmMeTpax

DA WcnonHexne A WcnonHexve b
o L N L

80 7,2 130 7,2 100
100 7,2 130 7,2 100
125 7,2 135 7,2 100
150 7,8 135 7,8 100
200 8,4 140 8,4 100
250 9,0 145 9,0 150
300 9,6 150 9,6 150
350 10,2 155 10,2 150
400 10,8 160 10,8 150
500 12,0 170 12,0 150
600 13,2 180 13,2 250
700 14,4 190 14,4 250
800 15,6 200 15,6 250
900 16,8 210 16,8 300
1000 18,0 220 18,0 300

O6o3Ha4veHne natpybka dnaHeu-pacTpyb ¢ ycnosHbiM npoxogom 400 mm, coegmHennem "TYTON", ucnonHexme A:

lMampy6ok MN®OP 400 (T) A

oTe

/M“/J/.%’

PucyHok B.18 - MaTtpy60ok chnaHew-pacTpybd KOMNeHCaLMOHHbIN
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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Tabnuua B.18

Pa3Mepr B MunnnmeTpax

AT Ll LE Dl DE o o HOreE. M LERLTE R
100 146 172 220 180 19 8 4
125 152 180 250 210 19 8 4
150 162 190 280 240 23 8 4
200 170 202 340 295 23 8 6
250 175 206 400 350 23 12 6
300 181 216 445 400 23 12 6
400 200 232 565 515 26 16 6
500 220 255 670 620 26 20 8
600 240 275 780 725 31 20 8
700 260 295 895 840 31 24 12
800 280 315 1015 950 34 24 12
900 300 335 1115 1050 34 28 14
1000 320 355 1230 1160 37 28 14

O6o3HaveHne naTpybka dnaHel-pacTpyd KOMNEHCALUMOHHBIN C yCnoBHbIM npoxogom 400 Mm, ucnonHeHue b:

MNMampy6ok komneHcayuoHHbIlU MNPPK 400 b

DN

Tabnuua b.19

-
5 4
e i i i i i i Fa Fid Fai Fai i i i i i ri
el n o e r o n e  mmm n m n mmr
. i Fu d i o i " i . i ra

PucyHok B5.19 - NaTtpy60kK chnaHey, - rmagkun KoHew,

Pasmepbl B MunnumeTpax

AF WUcnonHeHue A WcnonHeHue b
Ry L Ay L

80 7,2 350 7,2 300
100 7,2 360 7,2 350
125 7,2 370 7,2 350
150 7,8 380 7,8 350
200 8,4 400 8,4 350
250 9,0 420 9,0 350
300 9,6 440 9,6 400
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

350 10,2 460 10,2 400
400 10,8 480 10,8 400
500 12,0 520 12,0 450
600 13,2 560 13,2 500
700 14,4 600 14,4 500
800 15,6 600 15,6 600
900 16,8 600 16,8 600
1000 18,0 600 18,0 600

O6o3HaveHne naTpybka dnaHel, - rmagkunm KOHeL, ¢ yCNnoBHbIM npoxogom 200 MM, ucnonHeHve b:

Mampy6ok rNer 200 b
[ ” ' "~
‘. : l
|
|
— ) — ] o — - _T___ —_—p— . — DN
: I
! A
F P A S — i ¥ — T
. ~1 ' ~— r
PucyHok 5.20 - IBonHOM pacTpy6
Tabnuua b.20
Pa3mepbl B MUnnMmeTpax
Ear McnonHeHne b
& L
80 7,2 20
100 7,2 20
125 7,2 20
150 7,8 20
200 8,4 20
250 9,0 20
300 9,6 20
350 10,2 20
400 10,8 20
500 12,0 30
600 13,2 30
700 14,4 30
800 15,6 30
900 16,8 40
1000 18,0 40
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

O6o3HaveHne gBoHOrO pactpyba c ycrnoBHbiM npoxogoM 200 mm, coeguHeHnem "TYTON", ucnonHexuve b:

lMampy6ok AP 200 (T) b

_nf. n

E

Ex
%

D) -

NN

PucyHok b.21 - [iIBoHOW pacTpy® KOMMNEeHCaLUOHHbIN

Tabnuua b.21

Pasmepbl B MunnumeTpax

s UcnonHenue b

L I D DE ) #, L.
100 320 200 180 118 M16 4+4
150 340 210 240 170 M20 4+4
200 340 210 295 222 M20 4+4
250 350 220 350 274 M20 6+6
300 350 220 402 326 M20 6+6

O6o3HaveHne ABOMHOrO pacTpyba KOMNEHCALMOHHOIO C YCNOBHbIM Npoxogom 400 MM, ucnonHexve b:

JeotiHol pacmpy6 komneHcayuoHHbIU [PK 400 b
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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AR T A
w

i

PucyHok B.22 - Bbinyck pacTpybOHbIn

Tabnuua b.22

Pa3Mepr B MUNnnMmMeTpax

YcnoBHbIn* WcnonHeHnune b
cTBona OTpOCTKA DE de & R L L L b
250 100 274 118 9,0 7,2 250 250 75 14
250 150 274 170 9,0 7,8 250 250 50 14
300 100 326 118 9,6 7,2 250 275 100 15
300 150 326 170 9,6 7,8 250 275 75 15
350 100 378 118 10,2 7,2 250 300 124 16
350 150 378 170 10,2 7,8 250 300 99 16
400 100 429 118 10,8 7,2 250 325 149 17
400 150 429 170 10,8 7,8 250 325 124 17
500 100 532 118 12,0 7,2 400 375 201 19
500 150 532 170 12,0 7,8 400 425 175 19
600 150 635 170 13,2 7,8 450 425 227 20
600 200 635 222 13,2 8,4 450 450 201 20
700 150 738 170 14,4 7,8 500 450 279 20
700 200 738 222 14,4 8,4 500 500 253 20
800 200 842 222 15,6 8,4 500 525 305 22
800 300 842 326 15,6 9,6 500 575 253 25
900 200 945 222 16,8 9,4 500 575 356 24
900 300 945 326 16,8 9,6 500 625 304 26
1000 300 1048 326 18,0 9,6 500 675 326 26
1000 400 1048 429 18,0 10,8 500 700 304 26

* TeKkcT JOKyMeHTa COOTBETCTBYET OpuruHany. - lNpumeyaHue nsrotosutens 6asbl AaHHbIX.

O6o3HauveHwne BbinMycka pacTpybHOro co ctsonom ycrnosHoro npoxogaa 800 MM 1 ¢ OTPOCTKOM ycrnoBHoro npoxoga 300 mMm,
coeguHeHuem "TYTON", ucnonHexue b:

Beinyck BP 800x300 (T) b
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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PucyHok B.23 - Bbinyck conaHueBbIn

Tabnuua b.23

PaBMepr B MunnnmeTpax

YCnoBHbIR* WcnonHeHve b
ctBona /1Ay | otpocTka DE de S S Ly L Ly &
250 100 274 118 9,0 7,2 300 250 75 14
250 150 274 170 9,0 7,8 300 250 50 14
300 100 326 118 9,6 7,2 300 275 100 15
300 150 326 170 9,6 7,8 300 275 75 15
350 100 378 118 10,2 7,2 300 300 124 16
350 150 378 170 10,2 7,8 300 300 99 16
400 100 429 118 10,8 7,2 300 325 149 17
400 150 429 170 10,8 7,8 300 325 124 17
500 100 532 118 12,0 7,2 500 375 201 19
500 150 532 170 12,0 7,8 500 425 175 19
600 150 635 170 13,2 7,8 550 425 227 20
600 200 635 222 13,2 8,4 550 450 201 20
700 150 738 170 14,4 7,8 600 450 279 20
700 200 738 222 14,4 8,4 600 500 253 20
800 200 842 222 15,6 8,4 700 525 305 22
800 300 842 326 15,6 9,6 700 575 253 25
900 200 945 222 16,8 9,4 700 575 356 24
900 300 945 326 16,8 9,6 700 625 304 26
1000 300 1048 326 18,0 9,6 700 675 326 26
1000 400 1048 429 18,0 10,8 700 700 304 26

* TekcT OOKyMeHTa COOTBETCTBYET opurmHany. - I'Ipmmeanme narotosutens 6a3bl AaHHbIX.

O6o03Ha4yeHune Bbinycka ¢raHueBoro co CTBOSIOM YCrnoBHOro npoxoga 800 MM 1 ¢ OTPOCTKOM ycrnoBHoro npoxoga 300 mm,
ucnonHexve b:

Bebinyck B® 800x300 b
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BbICOKOMPOYHbIX TPYD 13 YyryHa c wapoBugHbIM rpacmTtom (¢ MameHeHuamu N 1, 2)
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HeTtanb nocTpoeHus rnaHua noa NoXxapHbI KpaH
@33

280

232

2175

PucyHok b.24 - ToxapHasa noacTaBKa pacTpybHas

Tabnuua b.24

Pasmepbl B MunnumeTpax

YCnoBHbIN NPOX0A4 McnonHeHne b
ctBona, i

DE iy L Ly
100 118 8,4 190 225
125 144 8,4 200 250
150 170 9,1 195 250
200 222 9,8 245 275
250 274 10,5 245 300
300 326 11,2 245 325

O6o03Ha4yeHne noxapHOW MNOACTaBKWM pacTpybHOM co cTBOrom YycrnoBHoro npoxoga 200 mm, coeamHeHuem "TYTON',
ucnonHeHve b:
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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lModcmaseka INr1P 200 (T) b

PucyHok B.25 - TpoHuk pacTpy6-dnaHey, ¢ noxapHOW NoacTaBKoOW

Tabnuua Bb.25

Pasmepbl B MunnumeTpax

YCcnoBHbIN gnameTp MNcnonHexne b
cTBona OTpoCTKa Fary de o 31 L Ll 52
DA o
100 100 118 118 8,4 8,4 200 200 225
150 100 170 118 9,1 8,4 200 200 250
150 170 170 9,1 9,1 200 250 250
200 100 222 118 9,8 8,4 200 225 275
150 222 170 9,8 9,1 200 225 275
200 222 222 9,8 9,8 250 300 275
250 150 274 170 10,5 9,1 200 250 300
200 274 222 10,5 9,8 250 275 300
250 274 274 10,5 10,5 250 300 300
300 200 326 222 11,2 9,8 250 300 325
250 326 274 11,2 10,5 250 300 325
300 326 326 11,2 11,2 300 300 325

O603Ha4veHne TponHMKa pacTpyb-cnaHey, ¢ NoXXapHOW NOACTaBKOW CO CTBOSIOM YCMOBHOMO npoxoga 250 MM 1 OTPOCTKOM
ycnosHoro npoxoga 200 mm, coeanHeHnem "TYTON", ncnonHenue b:

TpotHuk MINTP® 250x200 (T) b
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Tabnuua b.26
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PucyHok b.26 - TpoHUK chbnaHUeBbIA C NOXapHOM NOACTaBKOM

Pasmepbl B MunnumeTpax

YCnoBHbIN gnameTp WcnonHeHne b
cTBOna OTpOCTKa DE de & S L I I
DN dn
100 100 118 118 8,4 8,4 225 200 200
150 100 170 118 9,1 8,4 250 200 250
150 170 170 9,1 9,1 250 250 250
200 100 222 118 9,8 8,4 275 225 300
150 222 170 9,8 9,1 275 225 300
200 222 222 9,8 9,8 275 300 300
250 150 274 170 10,5 9,1 300 250 300
200 274 222 10,5 9,8 300 275 300
250 274 274 10,5 10,5 300 300 300
300 200 326 222 11,2 9,8 325 300 300
250 326 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O6o3HaveHne TpoWHMKa hnaHUeBOro C NOXapHOW MOACTaBKOW CO CTBOMOM ycnoBHoro npoxoga 300 MM M OTPOCTKOM
ycnosHoro npoxoga 250 mm, ucnonHeHue b:

TpotiHuk MINT® 300x250 b
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L
PucyHok B.27 - KpecT pacTpy6-cdnaHey
Tabnuua b.27
Pasmepbl B MunnumeTpax
DA WcnonHenve b
Crteon OTtpocTtok

o L S L
100x80 7,0 125 7,0 175
100x100 7,2 150 7,2 200
125x100 7,5 150 7,2 175
150x150 7,8 200 7,8 250
200x100 8,4 200 7,2 225
200x150 8,4 200 7,8 225
200x200 8,4 250 8,4 300
250x100 9,0 200 7,2 250
250x150 9,0 200 7,8 250
250x200 9,0 250 8,4 275
250x250 9,0 250 9,0 300
300x100 9,6 200 7,2 275
300x150 9,6 200 7,8 275
300x200 9,6 250 8,4 300
300x250 9,6 250 9,0 300
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 300
350x200 10,2 250 8,4 300
350x300 10,2 300 9,6 325
350x350 10,2 300 10,2 350
400x200 10,8 250 8,4 350
400x300 10,8 300 9,0 350
400x400 10,8 300 10,8 400
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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500x200 12,0 250 8.4 400
500x400 12,0 400 10,8 425
500x500 12,0 400 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 400 12,0 500
600x600 13,2 450 13,2 550
700x500 14,4 400 12,0 550
700x600 14,4 500 13,2 550
700x700 14,4 550 14,4 600
800x600 15,6 500 13,2 625
800x700 15,6 600 14,4 625
800x800 15,6 600 15,6 700
900x700 16,8 600 14,4 645
900x800 16,8 600 15,6 700
900x900 16,8 650 16,8 750
1000x700 18,0 600 14,4 750
1000x800 18,0 600 15,6 800
1000x900 18,0 700 16,8 800
1000x1000 18,0 700 18,0 800

O6o3HayeHne kpecta pacTpyb-cnaHey co cTBonoM ycroBHoro npoxoga 400 MM u ¢ OTPOCTKOM ycrnoBHOro npoxoga 200
MM, coeamHennem "TYTON", ncnonHenuve b:

Kpecm KP® 400x200 (T) 5

dn

ON| —H4Hl— + = —

PucyHok B.28 - KpecT pacTpybHbIi
Tabnuua b.28

Pa3Mepr B MUNnnMmMeTpax

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM Crtpanuua 155
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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DA = dn WcnonHeHne b
Cteon OTpocTok
s £ S L
100x80 7,0 125 7,0 125
100x100 7,2 150 7,2 150
125x100 75 150 7,2 150
150x100 7,8 150 7,2 150
150x150 7,8 200 7,8 200
200x100 8,4 200 7,2 200
200x150 8,4 200 7,8 200
200x200 8,4 250 8,4 250
250x100 9,0 200 7,2 200
250x150 9,0 200 7,8 250
250x200 9,0 250 8,4 250
250x250 9,0 250 9,0 250
300x100 9,6 200 7,2 250
300x150 9,6 200 7,8 250
300x200 9,6 250 8,4 250
300x250 9,6 250 9,0 250
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 250
350x200 10,2 250 8,4 300
350x300 10,2 300 9,6 300
350x350 10,2 300 10,2 300
400x200 10,8 250 8,4 300
400x300 10,8 300 9,0 300
400x400 10,8 300 10,8 350
500x200 12,0 250 8,4 350
500x400 12,0 400 10,8 400
500x500 12,0 400 12,0 400
600x400 13,2 400 10,8 450
600x500 13,2 400 12,0 450
600x600 13,2 450 13,2 450
700x500 14,4 400 12,0 500
700x600 14,4 500 13,2 500
700x700 14,4 550 14,4 550
800x600 15,6 500 13,2 550
800x700 15,6 600 14,4 550
800x800 15,6 600 15,6 600
900x700 16,8 600 14,4 600
900x800 16,8 600 15,6 600
900x900 16,8 650 16,8 650
1000x700 18,0 600 14,4 650
1000x800 18,0 600 15,6 700
1000x900 18,0 700 16,8 700
1000x1000 18,0 700 18,0 700

O6o03Ha4veHne kpecTta pacTpybHOro co CTBOMIOM ycrioBHoro npoxoga 600 Mm n ¢ oTPOCTKOM ycrnoBHoro npoxoga 400 mm,
coeanHeHnem "TYTON", ucnonHenue b:
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Crtpanuua 156

Tabnuua b.29

Kpecm KP 600x400 (T) b

PucyHok B.29 - KpecT chbnaHueBbIn

Pa3Mepr B MUnnnmMeTpax

DA = ofm UcnonHeHune b
CtBon OTpocTok
& L R L

100x80 7,0 200 7,0 175
100x100 7,2 200 7,2 200
125x100 7,5 225 7,2 175
150x100 7,8 250 7,2 200
150x150 7,8 250 7,8 250
200x100 8,4 300 7,2 225
200x150 8,4 300 7,8 225
200x200 8,4 300 8,4 300
250x100 9,0 300 7,2 250
250x150 9,0 300 7,8 250
250x200 9,0 300 8,4 275
250x250 9,0 300 9,0 300
300x100 9,6 300 7,2 275
300x150 9,6 300 7,8 275
300x200 9,6 300 8,4 300
300x250 9,6 300 9,0 300
300x300 9,6 300 9,6 300
350x100 10,2 300 7,2 300
350x200 10,2 300 8,4 300
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

350x300 10,2 350 9,6 325
350x350 10,2 350 10,2 350
400x200 10,8 300 8,4 350
400x300 10,8 400 9,0 350
400x400 10,8 400 10,8 400
500x200 12,0 300 8,4 400
500x400 12,0 400 10,8 425
500x500 12,0 500 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 500 12,0 500
600x600 13,2 550 13,2 550
700x500 14,4 500 12,0 550
700x600 14,4 600 13,2 550
700x700 14,4 600 14,4 600
800x600 15,6 700 13,2 625
800x700 15,6 700 14,4 625
800x800 15,6 700 15,6 700
900x700 16,8 700 14,4 675
900x800 16,8 700 15,6 700
900x900 16,8 750 16,8 750
1000x700 18,0 700 14,4 750
1000x800 18,0 700 15,6 800
1000x900 18,0 800 16,8 800
1000x1000 18,0 800 18,0 800

O6o03HayeHne kpecTta hrnaHLeBOro co CTBOSIOM YCroBHOro npoxoga 600 MM 1 ¢ OTPOCTKOM ycrnoBHoOro npoxoga 400 mm,

ucnonHeHue b:

PRy .
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!

Tabnuua 5.30

PucyHok B.30 - KpecT pacTpy6-thnaHel, ¢ noxxapHon nogcTaBKomn

Kpecm K® 600x400 b

Pa3Mepr B MUNnnMMeTpax

YCnoBHbIN gnameTp

McnonHeHne b
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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cTBOMa OTPOCTKA f3 DE cle o Ry L L Iy
DN

100 100 118 118 8,4 8,4 200 200 225

150 100 170 118 9,1 8,4 200 200 250

150 170 170 9.1 9,1 200 250 250

200 100 222 118 9,8 8,4 200 225 275

150 222 170 9,8 9,1 200 275 275

200 222 222 9,8 9,8 250 300 275

250 150 274 170 10,5 9,1 200 250 300

200 274 222 10,5 9,8 250 275 300

250 274 274 10,5 10,5 250 300 300

300 200 326 222 11,2 9,8 250 325 325

250 326 274 11,2 10,5 250 325 325

300 326 326 11,2 11,2 300 325 325

O6o3HayeHne kpecTa pacTpyb-cnaHeL, ¢ NoXapHOW NOACTaBKOW CO CTBOSIOM ycnoBHOro npoxoda 200 MM 1 C OTPOCTKOM
ycnosHoro npoxoga 150 mm, coeanHennem "TYTON", ncnonHenwue b:

Kpecm IIMKP® 200x150 (T) 6

7

ﬁﬁ%‘.‘f ?.?A-55'?[4?4‘?/{//@?/!&5%5#92 644; 2

PucyHok B.31 - KpecT conaHueBbIM C NOXXapHOM NOACTaBKOMN

Tabnuua Bb.31

Pasmepbl B MunnumeTpax

YCnoBHbIN gnameTp WcnonHenne b
cTBOna OTpOCTKa f3 DE de o Ry L I Iy
DN
100 100 118 118 8,4 8,4 225 200 200
125 100 144 144 8,4 8,4 250 225 225
150 100 170 118 9,1 8,4 250 200 250
150 170 170 9,1 9.1 250 250 250
200 150 222 170 9,8 9,1 275 225 300
200 222 222 9,8 9,8 275 300 300
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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250 150 274 170 10,5 9,1 300 250 300
200 274 222 10,5 9,8 300 275 300
250 274 274 10,5 10,5 300 300 300
300 200 326 222 11,2 9,8 325 300 300
250 326 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O6o3Ha4eHne KpecTa raHUeBOro C MoXapHOW MOACTABKOW CO CTBOMOM YCMOBHOro npoxoga 250 MM U C OTPOCTKOM
ycnosHoro npoxoga 200 mMm, ucnonHeHue b:

Kpecm lMMNK® 250x200 b

—_ e — . | [Mpoxnanka

it |

PucyHok B.32 - MydTa cBepTHas
Tabnuua b.32

Pasmepbl B MunnumeTpax

YCnoBHbIN WcnonHeHve b
npoxog,
DA MM
Do | L1y |y || 8 | | | & 5|4 Bone
Yucno | Auametp
pe3bobl
100 136 [ 129 | 265 | 22 | 1M10,5 | 192 | 204 | 42 22 4 7,2 14 22 6 M20
150 191 [ 181 | 280 | 22 | 118,0 | 249 | 263 | 48 26 8 7,8 15 22 6 M20
200 246 | 232 | 285 | 22 [ 120,5| 306 | 322 | 52 28 1" 8,4 16 22 6 M20
250 299 | 286 | 300 | 25 | 125,0 | 361 | 379 | 55 30 12 9,0 16 25 6 M22
300 352 | 337 | 305 | 25 [ 127,5| 416 | 434 | 60 35 13 9,6 17 25 6 M22

0O60o3HaveHne MydTbl CBEPTHON C yCroBHbIM npoxoaoM 300 MM, ncnonHeHue b:
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BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
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PucyHok B.33 - MydTa HagBWXHas

Tabnuua B.33

Pasmepbl B MunnumeTpax

i McnonHeHue A WcnonHeHue b
D Ry I D 5 iy
80 109 7,2 160 116 7,2 260
100 130 7,2 160 137 7,2 265
125 156 7,2 165 163 7,2 265
150 183 7.8 165 189 7,8 280
200 235 8,4 170 241 8,4 285
250 288 9,0 175 294 9,0 300
300 340 9,6 180 346 9,6 305
350 393 10,2 185 398 10,2 320
400 445 10,8 190 449 10,8 325
500 550 12,0 200 553 12,0 350
600 655 13,2 210 657 13,2 370
700 760 14,4 220 760 14,4 390
800 865 15,6 230 865 15,6 410
900 970 16,8 240 968 16,8 430
1000 1075 18,0 250 1072 18,0 450

O603HaveHne MydTbl HAOBWXKHOM € yCroBHbIM npoxogoM 300 mm, coeanHeHnem "TYTON", ncnonHeHue A:

Mycgpma MH 300 (T) A
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=| of
PucyHok b.34 - 3arnywka c¢naHueBas
Tabnuua b.34
Pasmepbl B Munnumetpax
s McnonHeHune A WcnonHeHne b
ct & Dl Dz i X, WT it b Dl Dz i A, WT.

80 19,0 16,0 160 200 19 8 21,0 19,0 160 200 18 4
100 19,0 16,0 180 220 19 8 22,5 19,5 180 220 18 4
125 19,0 16,0 210 250 19 8 22,5 19,5 210 250 18 8
150 19,0 16,0 240 285 23 8 23,0 20,0 240 285 22 8
200 20,0 17,0 295 340 23 8 24,5 21,5 295 340 22 8
250 22,0 19,0 350 400 23 12 26,0 23,0 350 395 22 12
300 24,5 20,5 400 455 23 12 27,5 23,5 400 445 22 12
350 24,5 20,5 460 505 23 16 29,5 25,5 460 505 22 16
400 24,5 20,5 515 565 28 16 30,0 26,0 515 565 25 16
500 26,5 225 620 670 28 20 33,0 29,0 620 670 25 20
600 30,0 25,0 725 780 31 20 36,0 31,0 725 780 30 20
700 32,5 27,5 840 895 31 24 38,5 33,5 840 895 30 24
800 35,0 30,0 950 1015 34 24 41,5 36,5 950 1015 34 24
900 37,5 32,5 1050 1115 34 28 44,0 39,0 1050 1115 34 28
1000 40,0 35 1160 1230 37 28 47,0 42,0 1160 1230 37 28

O6o3HaveHne 3arnyLukm cnaHueBon ycnosHoro npoxoga 400 Mmm, ncrnonHeHue A:

Baanywka 3 400 A
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PucyHok B.35 - NoxapHasa noacTaBka dnaHueBas

Tabnuua b.35

Pasmepbl B MunnumeTpax

YCnoBHbIN gnamertp McnonHenne b
ctBona, A

DE y L Iy
100 118 8,4 225 200
150 170 9,1 250 250
200 222 9,8 275 300
250 274 10,5 300 300
300 326 11,2 325 300

O603HaveHne NoxxapHoOWn NoACcTaBkM NaHUEBON CO CTBOSIOM ycrnoBHoro npoxoga 300 Mm, ncnonHexue b:

lNoxapHasi nodcmaska lNN® 300 6 TY 1460-035-50254094-2008

BUBNTNOIrPA®UA

[1] Knenn K. Pac4eT nogsemMHbix Tpy6onposoaos. - M.: Ctponnsaar, 1969

[2] KnewnH K. CtpoutenbHas mexaHuka ceiny4dmx Ten. - M.: Ctponmnaaar, 1977

[3] Wepman A.[. n ap. YyryH: CnpaBoyHuk. - M.: Metannyprus, 1991

[4] CnpaBoYHUK MPOEKTUPOBLLMKA NPOMbILLMEHHbIX, XKUIbIX U 0OLLECTBEHHbIX 34aHUIN pac4eTHO-
TeopeTtndeckuii / MNog pea. A.A.YmaHckoro. - T.2. - M.: Ctponusaar, 1972

[5] KamepwrenH A.T., PoxgecteeHckuii B.B. n gp. Pacuet Tpy6onpoBogoB Ha NpovHOCTb. - M.:
Heapa, 1969

[6] Metpos W.MN., CnupugoHos B.B. HagsemHas npoknagka Tpy6onpoeonos. - M.: Hegpa, 1965

[7] YKkasaHua nNo onpeaeneHunto Harpy3okK, AeNCTBYOLWMX Ha onopbl TRY.60npoBoaoB, 1
[onyckaeMblx MPONeToB Mexay ux onopamu. - M.: BHUACT, 1959

[8] Bonpge P.B. Pacuet Tpy6 n3 YLUI, yknagbiBaembix Ha onopbl. DIPRA (Accoumnauuns no
uccregoBaHuaM YyryHHbIx Tpy6). - CLUA, Anabama, bBupmuHrem, KaHaga, 1995

9] Mecec K.P. n ap. HanpspkeHuna B Tpybax n3 ULUT, yknagbiBaeMbix Ha cnpounmpoBaHHbIe

onopsl // XXypHan ABBA, CLUA, Hoa6pb, 1984

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200085540

CIN 66.13330.2011 MNpoekTMpoBaHMe 1 CTPOUTENBLCTBO HAMOPHbIX CETEN BOAOCHAOXEHNsI U BOAOOTBEAEHMS C MPUMEHEHMEM CrtpaHuua 163
BbICOKOMPOYHbIX TPYO 13 YyryHa ¢ waposuaHbiM rpacgputom (c M3amerHeHusimu N 1, 2)
Ce00 npasun om 28 dekabpsi 2010 e. Ne 66.13330.2011

[10] P00 153-39.4-091-01 NHCTpyKUMS No 3alumTe ropoAckuX noa3emHbix TpybonpoBogos ot
Koppo3uu

[11] TY 1461-037-90910065-2015 TpyObl YyryHHbIE HANOPHbLIE BbICOKONPOYHbLIE

[12] TY 1461-035-50254094-2008 Yactn coeamHuTENbHbIE NNTLIE N3 BLICOKOMPOYHOIO YyryHa ans
HaMnopHbIX TPyboNpoBOaOB

[13] CI1 40-106-2002 NMpoekTupoBaHMe N MOHTaX NoA3eMHbIX TPyOONpoBOAOB BOOOCHAOXEHNS C
NCMNonb30BaHNEM TPyO U3 BbICOKOMPOYHOTO YyryHa C LapoBMAHbIM rpacdouTom

[14] CI140-109-2006 NMpoeKTMpoBaHME N MOHTaX BOAONPOBOAHbIX Y KaHANM3aLMOHHbIX CETEN C
NpUMeHEeHMEM BbICOKONPOYHBIX TPY6 M3 UyryHa C WwapoBuaHbiM rpadoutomM

[15] MI'CH 6.01-03 BecTtpaHLueiHasa npoknagka KOMMYHUKALMIA C MPUMEHEHMEM
MUKPOTOHHENENPOXOAYECKNX KOMMIEKCOB 1 PEKOHCTPYKLMSA TPyOONPOBOAOB C NPUMEHEHNEM
cneumanbHoro obopyaoBaHms

[16] PekomeHgaumm no ctatMyeckomy pacyeTy yrnopoB 1 SKOpen HanopHbIX Tpybonposoaos. - M.:
BHWWM BOONEO n MNCU nm.Kynboiwesa, 1979

[17] KoHCTpyKUMst yNOpoB ANnst HanopHbIX TPy60onpoBOAOB U3 ene306eTOHHbIX, aCOeCTOLEMEHTHBbIX,
YYTYHHbIX U CTanbHbIX TPy6. YacTe 2. MaTtepuansl ans npoektupoBaHus / Mocunxnpoekt CK
2110.88. - M., 1988

[18] MeTtoauka v yknaaka YyryHHbix, xxene3obeToHHbIX 1 acbecToLleMeHTHbIX Tpy6onpoBoaoB
BOOOCHaGXeHUA 1 kaHanuaauuu. - M.: Nocctpon CCCP, 1985

[19] CIM 52-101-2003 BeToHHbIE U Xene306eTOHHbIE KOHCTPYKLMK 6e3 NpeaBapuTenbHOro
HanpsXeHUst apmarypbl

[20] CI1 52-102-2004 MNMpenBapuTenbHO HaNPsSXXEHHbIE XXeNe300EeTOHHbIE KOHCTPYKLUN

[21] TY 1468-041-90910065-2013 Yactn coeamHmTeNbHbIE CBapHbIE U3 BbICOKOMPOYHOMO YyryHa ¢
LapoBuaHbIM rpacduToM ANs HAanopHbIX TPy6onpoBoaoB.

[22] CI 11-105-97 VHxeHepHO-reonornyeckne nsbickaHmsa gns ctpoutensctea. Yacto Il. MNpaBuna
npou3BoacTBa paboT B paloHax pasBUTMS OMACHbIX TFEONOTMYECKMX U UHXEHEPHO-
reonornyeckmx NpoLeccoB

[23] MHCTRYKLIMA N0 NPOEKTUROBAHMIO 30aHUA U COORYKEHWU B panoHax r. MOCKBbI ¢ NposiBNeHnem
KapCTOBO-CY(PHO3MOHHbLIX MPOLIECCOB

[24] TY 1461-079-90910065-2014 TpyObl 4YyryHHble CBalHble BbICOKOMPOYHbLIE ANSA rpaXgaHCcKoro,
NPOMBILLIIEHHOTO M CNeLmansHOro CTpouTensCcTea

[25] BTP-C-14-79 PykoBOACTBO MO CTPOUTENLCTBY NOTKOBbLIX KaHanos/MuHBoaxos. - M., 1979

[26] PekomeHgaumMm no  WMHXEHEPHO-reoNormYyeckUM U3bICKaHUSAM W OLEHKEe Tepputopun Aans
NPOMBILLITIEHHOrO M FPaXX4aHCKOro cTpoutenbcTBa B KapcToBbix parnoHax/MTHUUNC Tocctpos
CCCP.-M., 1979 .

Bubnnorpaduna (UameHeHHas pegakuus, Aam. N 2).

YIIK [69+697.334-036.5057] (083.74)

KntoueBble cnosa: BbICOKONpOYHas Tpyba n3 yyryHa ¢ waposuaHbiM rpadmtom (BULLD), yacty coegmMHUTENbHbIE NUTLIE U3
BbICOKOMPOYHOro YyryHa C LUapoBMAHbIM rpaduToM, pacyeTHas NpOYHOCTb, JOMMOBEYHOCTb M HaAEeXHOCTb TpybonpoBoaos,
BHYTpEHHee ruapaBnMyeckoe [faerneHne B TpybonpoBode, MOCTOsIHHbIE W BPEMEHHble Harpysku, BHELIHUE Harpysku,
KOPPO3MOHHAas CTOMKOCTb TPyO, 3alumTa TPyGonpoBOO4OB OT KOPPO3UMK.

ONEeKTPOHHbIV TEKCT OKYyMEeHTa
nogrotoerneH AO "Kogekc" 1 ceBepeH no:
odmumansHoe nsgaHue

M.: MuHcTtpon Poccuu, 2015
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