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Beenenne*

Ceopx npasun paspaGotaH B coorsercTuM «IIpaBmnamu paspaboTKH M YTBEP)KIACHHA CBOLOB
npaewn» (yTB. moctaHosenneM Ilpasutenscrsa PO ot 19 HosGps 2008 r. Ne 858) u B cooTBercTBHM
¢ TpeGoBannamu yactn 3 @epmepansHoro 3akoHa or 30 pexabps 2009 r. Ne 384 «Texuuueckuii
peryiaMeHT 0 6e301MacHOCTH 3aHHUi U COOPYKEHHI».

B COOTBETCTBHM C OTeYECTBEHHOH METOAMKOH pacueT TpyOONpOBOAOB M3 BHLICOKOMPOYHOrO
YyryHa ¢ wmaposuaHbiM rpagurom (BYULLT) nposeseH Ha cOBMECTHOE BO3ACHCTBME BHEIIHHMX
Harpy3ok (TpyHT, TPaHCIIOPT, BeC BOABI M TPYOGHI) M BHYTPEHHEr0 rHAPOCTATHYECKOTO NABJICHMS.

Pacuer TpyGompoBosor mpomsBeeH MO Hecymied crnocoGHOCTH TpyO ¢ BBEACHHEM
k03t HIMenTa 3amIaca POYHOCTH NpH pabore TpyOwl B ynpyroii cramuu. Pacuetnoe momyctumoe
HanpsXeHHe Ha pacTskeHHe B cTeHkax Tpy6 pasHo 300 MIla, mpn noBepuTenbHOM BEPOATHOCTH
p* 20,997, obecneunBaer GezasapuiiHyio U HafexHyio paboTy TpyGONPOBOAOB B TeUEHHE He MEHee
100 ner.

CeozfioM mpaBmil IpeycMaTpUBaeTCs NPOSKTUPOBAHHE, CTPOHTENECTBO NOA3EMHEBIX HANOPHBIX
TpyGOnpoBoA0B OTKPBITOMH H GecTparLeiiHo# npoknaaku Tpy6 u3 BULII B cabeix ¥ HpocagodHbIX
rpyHTaX, a Talke HajaseMmHoil mpownanku. TpyGompoeoast m3 BULII ¢ paGoumm aaBneHueM no
1,6 MIla u Bpie mpefHA3HAYAOTCA AT XOJIOAHOTO BOXOCHA0KEHHMS, B TOM YKCIie MHTBeBOro. TpyOs!
3 BUIII' moXHO MCnonb3oBaTh /UIS CTPOMTENBCTBA HOBBIX M 3aMEHbl H3HOLIEHHBIX HAMOPHBIX
METMOPATHBHEIX CUCTeM. TpyObl SBNAIOTCSA SKONOrHIeCKH Ge30maCHBIMH.

B cBome npaBmi paccMaTpuBaioT npumeHeHne Tpy6 w3 BYILID B 3aBHCHMOCTH OT crocoba,
MecTa MPOKNIaJKK HANOPHBIX TPYGONPOBOJOB H TPYHTOBBIX YCNIOBHM, MO3TOMY NpHUMEHEHUE TpYO
anddepeHIMpYIOT Ho cnocoby MPoKJIafxy TPyGONPOBOOB:

a) OTKphITas NPOKJIafiKa TPYOOIPOBOAOR B TPAHILEAX M HACHIIH;

6) HagReMHas MPOKIIajka B KOJUIEKTOpaX, TOHHENAX, Nepexofiax 4epe3 peKH, B TOPHBIX
YCIIOBHSIX;

B) criocof ropusoHTanbHo-HanpasnaenHoro 6ypenns (IHB). PacnpoctpaHsercs Ha moA3eMHbie
HamopHble~ TPYOONPOBOAB!  ceTell  BOAOCHAGXKEHHS M BOJOOTBEACHHA, MPOKTajiBIBacMble
GecTpaHILeHHbIM CIOCOGOM.

IMonoxeHuss CBOAA TPaBWI He pPACPOCTPAHAIOTCA HA MPOEKTHPOBAHHUE, MOHTAX U
SKCIUTyaTaLHIO CeTel ropaYero BOAOCHaGXKEHHU, a TAK)Ke CHCTEM IMPOU3BOACTBEHHOM KaHAIM3aLHML.

B HacrosiueM cBofe NpaBHN NpUMEHeHo u3obperenme, sammmeHHoe Ilatentom Poccuiickoit
®epepauuu Ne 24702056 ot 10 anpapa 2013 r. Ha m3o6peteHne «CoemuneHne TpyOGONPOBOIOBY.
Iarenroo6nanarens — OO0 «JIuneukas TpybHas komnanusa «CroGonusiii Cokomy.

Tpy6m 3 BULLT, paccmaTpriBacMbie B HACTOSINEM CBOJE NMpPaBWI U B M3MCHEHUH K HEMY,
MpeAHasHaueHsl IS CTPOMTENbCTB2 HAMOPHBIX CceTel BOJOCHAOMEHWA M BONOOTBENECHHA Ha
TOPOZICKMX 3aCTPOEHHBIX M HE3aCTPOCHHBIX TEPPHTOPHMAX, a TAlOKe MU CEeNMbCKOXO3AHCTBEHHOro
BO/IOCHA0KeHNUs ¥ MEJIHOPATUBHBIX CHCTEM Ha paGouee nasnenue 1,6 MIla u Boime.

CI166.13330 ¢ wu3menenueM Nel He pacmpocTpaHserci Ha 3aKapCTOBaHHBIE H
nogpabaTeiBaeMble Tepputopud. B u3Menenmm Nel paccMaTpuBalOT MHOI3EMHYIO NpPOKIAAKY
TpYGONPOBOAOB OTKPHITOM pa3paGoTiy ¢ 06paTHO# 3aCHINKOM BHIHYTHIM MPYHTOM.

Csog npasun paspaGoran OO0 «[apant» (pykoBoautens pa3paboTKM — KaHJ. TeXH. Hayk,
CT. Hayu. cotp. A.J]. Anucpepenxog), npu ydacrun: MI'YII «MocBonokanan» (resepaibHbiit JUPEKTOP,
kaHA. TexH. Hayk C.B. Xpamenxos), OAO «MocsogokaHanHHHnpoekT» (3amecTurens AUpEKTOpa,
A-p texH. Hayk O.I" Ilpumun), OAO «Jluneumxwmii Metannyprdeckuit 3aso «Coboanbiii Coxom»
(rn. k. B.H. Jlusynoe, nau. Tex. ota. A.B. Munuenxos), I'YII «HUHMoccTpoii» (3aMm. aupekTopa,
I-p TexH. Hayk B.®. Kopoeaxoe) u jip.

Usmenenne Nel x cBomy mnpaswi BemonHeHo OAO «MocsonokanartHAWnpoekT»
(pyxoBomurenu pa3paGoTku: KaHA. TexH. Hayk A Anugepenxos, n-p texu. Hayk O.I Ipumun,
O-p TexH. Hayk E.H. I[Iynupeg), OO0 «Jlunenkas Tpy6Has kommanus «CeobGoambiii Cokon»
(vnx. M .H. E¢ppemos, urx. B.H. JTuzynos, wink. A.B.Munuenxos), OAO «HUMocctpoit» (m-p TexH.
Hayk B.®. Koposakos)».
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CBOJ IIPABIJ

NPOEKTHPOBAHUE U CTPOUTEJILCTBO HATIOPHBIX CETE
BOJNOCHABXEHWS 1 BOJOOTBEJIEHWS C TIPUMEHEHHEM
BBICOKOITPOYHBIX TPYB U3 UYTYHA C HIAPOBUJIHBIM I'PA@UTOM

Designing, building of pressure head networks of water
supply and water removal with application of high-strength
pipes from pigiron with spherical graphite

Jara BBeaenns 2011-05-20

1 OéaacTs npAMeHeHNns

1.1 Hacrosmmit cBOA NpaBHI PacHpOCTpaHAETCs Ha HANOPHBIE TPYOOIPOBOABI
XOJIOMHOrO BOJAOCHAOXEHHS, BOJOOTBEACHHA M MEJHOPATHBHBIX CHCTEM H YCTAaHABJIHMBAacCT
[IpaBHIIa TPOSKTHPOBAHUA U CTPOUTENLCTBA!

TpyOONpPOBOJOB OTKPHITOH MPOKIIANKH;

HaJ3eMHBIX TPYOOIPOBOIOB;

TpyOONPOBOJIOB, TPOKIAABIBAEMBIX OGeCTpaHIUCHHBIM COCO60OM TIOPU3OHTANBHO-
HanpaeieHHoro 6ypenus (I'HB).

1.2 CBop npaBuI1 He PacIPOCTPAHAETCS HA MPOSKTHPOBAHKE U CTPOUTENHCTBO TOPAIEro
BOJOCHa0XKEHHUS, a TAlOKe CHCTEM ITPOMBILIICHHOM KaHaIN3aIuH.

2* HopmaTHBHBIe CCHIJIKH

B HacTosIeM CBOAE NPaBUNI HMCIONB30BAHBI CCHUIKH HA CIEAYION[Me HOPMATHBHEIE
JOKYMEHTHI:

CI120.13330.2011 «CHuII 2.01.07-85* Harpy3ku u Bo3AcHCTBUA»

CI121.13330.2012 «CHulI 2.01.09-91 3manus u coopyxeHus Ha moapabaThIBAEMBIX
TEPPUTOPHAX U HPOCAKOYHBIX IPYHTAX )

CI122.13330.2011 «CHwuII 2.02.01-83 OcHoBaHus 30aHKi X COOPYKEHAMN»

CIT 24.13330.2011 «CHmuII 2.02.03-85 Caaitubre hyHIaMEHTHI»

CI128.13330.2011 «CHuII 2.03.11-85 3ammra cTporTenbHEIX KOHCTPYKIHE OT KOPPO3KH»

CI131.13330.2011 «CHnlI12.04.02-84* BonocnabxceHue. HapyxHbIe CETH 1 COOPYKEHIA»

CIT33.13330.2011 «CHmuIT 2.04.12-86 Pacuer Ha mpO4HOCTH CTAIBHBIX TPYOOIPOBOJOB

CIT34.13330.2011 «CHulI 2.05.02-85 ABTOMOGHIBHEIE JOPOrH»

CII35.13330.2011 «CHwuIT 2.05.03-84 MocTs! 11 TPYGEI»

CI136.13330.2011 «CHulI 2.05.06-85* MaructpanbHbie TpyGOIPOBOAEI»

CHulI 3.01.04-87 TIpuemka B 5KCIUTyaTaUIO 3aKOHYEHHBIX CTPOUTENLCTBOM OOBEKTOB.
OCHOBHBIE TTOJIOXKEHHS

CIT 45.13330.2011 «CHull 3.02.01-87 3emiisHble COOPYXEHMS, OCHOBaHHA H
(byHIaMEeHTBI»

CHulI 3.05.04-85 HapyxxHble ceTd H COOpyXeHHs BOXOCHA0KEHNA H KaHAIH3aIUY

CI148.13330.2011 «CHulI 12-01-2004 Opranuzaius CTpOHTEIBCTBAY

CHulI 12-04-2002 BesomacHocTh Tpyxa B cTpoHTenbeTBe. Yacth 2. CTpoMTensHOE
IPOHU3BOJACTBO

W3nanue opuunansHoe
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CIT 63.13330.2011 «CHulI 52-01-2003 BeToHHEIE ¥ 3ete300¢TOHHBIC KOHCTPYKI(HH.
OCHOBHBIE ITOTOKEHUS

T'OCT P MCO 25312008 Tpy6s1, burnnra, apMaTypa U HX COCHHHEHHS H3 UyI'yHA C
HIApOBUIHBIM FpaduTOM AMg BOO- ¥ rasocHabkenns. TexHadeckne yCuoBUs

I'OCT P 52748-2007 Hoporu aproMoGmiIbHBEIE OOLIEro nojb3oBanusd. HopMaTuBHEIE
Harpys3KH, Pac4€THBIE CXEMbI HarpyKeHHA U rabapuTsl NpHONIKeHAA

T'OCT 9.602-2005 Enunasa cucreMa 3al(UThl OT KOppo3uu u crapeHus. CoopyxeHH
nonzemHble. O61Me TpeGOBaHUA K 3aLIHTE OT KOPPO3HH

I'OCT 10692-80 TpyOsl cTaNbHBle, YYTYHHBIE M COCAWHHTENBHBIC YacTH K HHM.
[puemxa, MapKuUpoBKa, YIIaKOBKA, TPAHCIIOPTHPOBAHHE I XPaHEHHE

['OCT 12820-80 dnannsr cTanpHble INIOCKHE IpuBapHEBe Ha Py ot 0,1 no 2,5 MITa (o1
1 10 25 xrc/em?). KoHncTpyknua u pasmMepsl

I'OCT 25100-2011 I'pynTsl. Knaccuduxanus

Npumevuanue - IIpu Mons3oBaHUY HACTOSIIHM CBOJIOM MpPaBHIT IieIecO0GPa3HO MPOBEPHTE AeHCTBHE
CCHINIOYHbIX CTAHAAPTOB U KIACCU(HKATOPOB B HHGOPMALMOHHOM CHCTeME OGILEro MONE30BAHNS — HA ODUIHAILHOM
calite HalMOHATEHOTO opraHa Poccuiickoif denepanii mo CTAHAAPTHRALMH B ceTH HIHTEpHET WIM YO €XErOAHO
M3laBaeMOMy YyKasarelmo «HalmoHanbHple CTAHZAPTEI», KOTOPBI OMYONMKOBAaH MO COCTOSAHMIO Ha 1 sHBaps
TEKyIero Trojga, M 1O COOTBETCIRYIOIUMM €XKEMECTHO M3JAaBAEMBIM HH(OPMALMOHHBIM  YKa3aTesM,
OITyGMMKOBAHHEIM B TeKywieM Tojy. EciM CCHUIOUHBIA AOKYMEHT 3aMeHeH (W3MEHEH), TO HpH NOJb30BaHMH
HACTOSAIMM CBOJOM TWpaBHI  CHETYeT DPYKOBOACTBOBATHCA 3aMEHEHHBIM (M3MEHEHHBIM) NOKyMeHTOM. Ecmm
CCBIIOYHBI IOKYMEHT OTMEHEH 6e3 3aMEHB, TO NOJIOKEHMe, B KOTOPOM HaHa CCHUTKA HA HETO, PUMEHAETCA B 9acTH,
HE 3aTpATUBAIOINEH 3Ty CCRIIKY. '

3 TepMuHBI U onpeaeaeHUs

B HactodineMm cpojie MpaBua NPUMEHEHB! TEPMUHEL H OIPE/ETICHHA B COOTBETCTBAH C
I'OCT P ICO 2531.

4 O6uue TpeGoBanus

4.1 B cootserctruu ¢ Tpeboparmamu CII 31.13330 pacuer HOA3EMHEIX H HaJ3€MHBIX
TpYOOIPOBOJOB ClENyeT HPOM3BOMATHE HA COBMECTHOE BO3CHCTBHE BHENIHHX HArpy3oK H
BHYTPEHHETO JaRICHMUA.

4.2 Pacyer mopszeMHBIX TPYyOONpPOBOJOBR HEOOXOJMMO MPOW3BOIAMTE Ha IIPOYHOCTH,
KECTKOCTh M YCTOMYMBOCTE TPYO ¢ pacTpyOHEIMH coequHeHMaMU auamerpamu 80-1000 mm
JUISL pasuYHBIX YCIOBHMH CTPOUTEHBCTBA U AKCILTYaTaIlHM.

4.3 PacueT Ha IpOYHOCTh HAJBEMHBIX TpyGompoBozor mmamerpamu 80-500 MM c
coequHeHUsIMH «RJ» mpoBoauTcs Ha ONHOBpPEMEHHOE BO3ZEHCTBHE BHENIHMX HArpysok,
BHYTPEHHETO JIABJIEHU ¥ OCEBBIX HArPy30K OT BHYTPCHHETO JaBJICHHA.

4.4 PacyeT Ha NPOYHOCTH INOA3EMHEIX TpyOonpoBonos jmamerpamu 80-300 mm,
IPOKNANBIBACMEIX OGecTpaHIIEHHEIM CIIOCOO0OM TOpH3OHTAJFHO-HANPABIEHHOro OypeHus
(T'HB), mpoBoamTcs Ha KOMGMHMPOBAaHHBIC HArpy3KH (BHEIUHHE OT IPYHTA, TPAHCIOpTa H
BHYTPEHHEE JABICHME BONLI) M OCEBBIC HArpy3Kd OT HPOTATHBAHHA TpPyGOmpoBoAa B
TOPM30HTAIBHYIO CKBAYKHHY.

4.5 PacueT rom3eMHBIX B HAA3EMHBIX TPYOOIPOBOJOB OCHOBAaH Ha CIOCOOE CpaBHCHHS
HECyleH cnocobHocTH Tpy® ¢ ACHCTBYIOIMMMH pacdyeTHBIMHM Harpy3KaMH, ¢ BBEJNCHHEM
K03} UIMEHTOB 3anaca NPOYHOCTH.

4.6 PacueTHOe HampspKkeHHE Ha pacTDkeHue npuHsTo pasHeM 300 MIla, Bpemennas
NIPOYHOCTH NpH pacTskeynu pasua 420 MIla. Pacuer npomseogurcs npu paboTe MaTeprana
TpyOsl TONEKO B ympyro# cramum (R,=300 MIla). CymmapHOe HampskeHHE B OHACHOM

2



CIT 66.13330.2011

ceueHHH TpyOBl (JIOTOK) IpY JIOOBIX COYETaHHAX BHEHIHMX HArpy3ok M BHYTPEHHETO
NaBjieHUA He NO/DKHO MpeBbIIaTh R,=300 MIla, foBepHTENbHAT BEPOATHOCTH p*>0,997 npn
CTAaTHYECKHX H MAJIOIUKIOBBIX Harpy3kax npu 300 MIla.

4.7 PacyeT BHICOKOIIPOUHBIX YYTYHHBIX HalOPHBIX TPYGONpPOBOXOB IMPOH3BOAMUICA IO
NPHHATOH B 0TEYECTBEHHOM IIPAKTHKE METONUKE Pacyera Kak 3alllEMICHHOTO C BYyX KOHIIOB
NpAMOJNHHENHOTO yJacTka TpyGOonpoBosa.

4.8 BomonHeHAE BCEX NPHBEACHHBIX BHINE YKa3aHW H IIONIOXEHHH TO3BOJHT
obecneynTs 6e3aBapuiiHyio paboty Tpybonposogor u3 BUIIL™ B Teuenue 100 ner.

5 IIpoekTHpPOBaHNAE H CTPOHTEILCTRO IO/3¢MHLIX TPYGONPOBOOB
OTKPBITOl NPOKJIAAKH ceTeH BOAOCHAOKEeHHA H BOXOOTBEAeHUS
€ MCHOJIb30BaHHEM TPYO M3 BHICOKOIPOYHOIO TYIyHa
¢ WapoBAAHLIM rpagnTom JuamMerpamna §0-1000 mm

5.1 Onpenenenne HArpy3ox, AeiicTBYIOIMMX Ha NOA3eMHbIH TPyGonpoBoa

5.1.1 B xauecTBe IOCTOSHHBIX H BPEMEHHHIX Harpy3oK, AeHCTBYIOINMX Ha MOA3EMHBIi
Tpy6ONpPOBOA, CIIEyeT IPUHAMATb!

BHYTPCHHEE JIaBJICHAC TPAHCIIOPTHPYEMOM BOJIBI;

JIaBJICHHE TPYHTOBOH 3aCHIIKH;

JaBlicHYE NOJBIXHEIX TPAHCIOPTHBIX CPEACTB, Hepejarolneecs Ha TpyOonpoBox gepes
TpYyHT;

coGCTBEHHYIO Maccy TpybonpoBoza;

JaBJIcHUE IIpH 0Opa3oBaHUH BaKyyMma H OBaJIM3allAH TPYO;

Maccy TpaHCIOPTUPYEMOH BOZRI;

BHEIITHEE THAPOCTATHYECKOE JaBJIEHNE IPYHTOBEIX BOJ.

5.1.2 BHyTpeHHee HaBieHME BOAB! B TPYOONpPOBOJE YCTAHABIMBAETCA HA OCHOBAHUH
TUPaBIIMYECKOr0 paciera B COOTBETCTBHH ¢ TpebGosanmsMu CIT 31.13330.

5.1.3 PacgerHoe BHyTpeHHee [aBjcHHE HAmJICKHT IpPHHUMATE PABHEIM
HauboNbplieMy BO3MOXHOMY IIO YCIHOBHAM Oyaymied 5KCIUIyaTal¥M JaBlIE€HHIO B
BOJONIPOBOAE HA Pa3NMYHRIX yJacTKaX no JuikHe (OpH HaubGonee HEBBITOAHOM PEXHME
pabote) 0Oe3 yyeTa NOBBINICHHS JaBJICHHS [pPH THIPABIMYECKOM YAape HIH C
NOBBLILIEHHEM OaBICHHSA IIPH THAPABAMYECKOM yHape C  Y4eTOM  JeHCTBUS
TIPOTHBOYAApHOM apMaTypsl, ecid 3TO JeHCTBHE B COUETaHHM C APYTHMM Harpy3kaMu
OKaxeT Ha TpYOOHmpOBOA Xyliee BO3AEHCTBHE.

5.1.4 Tlpu pacuyere BOJONPOBOJOB Ha IOBBLINICHHE NABJICHUS IPH ['HMIPABIHYECKOM
yZape (ompeneNeHHOE ¢ YYETOM HpOTHBOYIapHOH apMaTyphl MiH oOpasoBaHHSA BaKyyMa)
BHELIHIOIO HArpy3Ky CleXyeT NpUHHMAarh He Oojiee Harpy3kM OT TpaHcmopra A-14 mmu
rycennuHoii Harpysxu HI'-60.

5.1.5 Tlpu ompemeneHHH BENWYMHL! BaKyyMa PEKOMEHIYETCA Y4YMTEHIBATh JEHCTBHE
HpexyCMaTpUBaeMbIX Ha BOJONPOBOAE INPOTHBOBAKYYMHBIX YCTPOMCTB, HPEJOTBPAINAFOINIMX
TIpeBBIUCHNC JaBlIeHHs BOJbl, HEOOXOMMMOTO IS (PYHKIIMOHMPOBAHMS NPENOXPAHUTENBHON H
peryaupyromeif apMaTypel, ¥ BO3MOXKHOTO IIPEBBIICHNA NAaBJICHM BOABI H3-3a HENOMYCTUMON
HETOYHOCTH cpabaThIBaHUA PEAOXPAaHHTEILHON U PEryIHpYIOmEl apMarypsl.

5.1.6 3a BHyTpeHHee HNaBIEHHE BOABl TUPH TI'MAPABIMYECKOM yIape NPHHHMAETCS
MaKCHMalbHOE BHYTPEHHEE [aBJEHHE, BO3HMKAIONIEE IPH HECTAIMOHAPHOM pEXHME
JIBHOKEHMS BOMBL.

5.1.7 J[laBneHHe BOABI IPH THAPaBIMYECKOM YZape ONpeENeniercs ¢ YYeToM
MaKCHMAIBHOTO MCIIOb30BAHUA YCTPOHCTB, 3alMINAIONINX TPYOONPOBOX OT yAapa.
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5.2 'napapamveckuii pacuer TpyGonpoBoxoB

I'ppasnnyeckwii  pacdeT HANOPHBIX TPYOOIPOBOJOB M3 BHICOKOMPOYHBIX YYTYHHBIX
Tpy6 cnemyer npoBomuTs ¢ yaeroM TpeGoanmii CIT31.13330 i macrosunero nogpasnena CIT.
5.2.1 Benmumna Hamopa Hyp, HeobXomumas 1S TPaHCIIOPTHPOBAaHHA BONB! (CTOYHBLIX
BO), onpenenaerca no gopmyne
Hy= il+3hy, 5.1
TAe |- yAeIBHBIE IOTEPH HAIOpa 10 JUMHE NpH TeMueparype Boar! £, °C (ToTepu Hamopa Ha
€IMHMUITY JUIMHBI TPYOOIIpOBOAa), M/M;
Ay — TIOTEPH HATIOpa B CTHIKOBBIX COSAMHEHMAX U B MECTHBIX CONPOTHUBIEHHAX, M (CIeyeT
OIIPENENITh C yIETOM JAHHBIX II0 MECTHBIM CONIPOTHBIICHHSM YYTYHHEIX COCIUHHUTE b=

HBIX 4acTe# U3 BHICOKONPOYHOTO YyryHa ¢ INApPOBHIHBIM IpadiToM KOHKPETHOTO 33BO-
Ja-H3rOTOBHTENS).

Ilpumevanue — Jlomyckaercs Zhy,  IPUHAMATh paBHo# 10~20 % noteps no e Zil.

5.2.2 Horepu Hamopa Ha eQHHULY JUTMHBL TPYOOIpoBoAa i 6€3 ydeTa rUpaBIaIecKoro
COMPOTHBIICHUS COCIMHEHHUH CIENyeT ONpeAeaTh o Gopmye
V2
Iy = A—— 5.2
e (52)
rae A — Ko3(HIMeHT MHIPaBIMYECKOrO CONPOTHBICHHS;
V — cpeanss o CeUCHUIO CKOPOCTS IBIDKEHUS BOABI (CTOUHOM BOJBI), M/C;
£ — YCKOpEeHYe CHITBI TOKECTH, M/C}
d — pacdeTHBA THaMeTp TPYO, M.
Jins Tpy6 6e3 BHYTPEHHEr 0 OKPHITHS

Dy=(d-23;) (5.3)
U 14 TpYO ¢ BHYTPEHHUM HOKPHITHEM TOJNLIMHOM Oy
D% =[d -2+ 8n)l, (549

rae d, 8 1 8y — COOTBETCTBEHHO HApPYXHBIH IUaMeTp, TONIIMHA CTEHKH TPYOH! H TONIIMHA
BHYTPEHHETO TTOKDBITHS, MM.
5.2.3 Koa¢duimeHT ruapaBIMYecKoro COUPOTHBIEHHS A CICAyeT OMpeielsTh IIo
dopmyne

052, 13122 -D)IgG7D, /K,)

s 2 lgRe, ~1 (5.5)
- 1g3,7D, /K,) ’
1 0q 9
=121 (5.6)

B
rie Q- pacxon Bojsl (CTOKOB), M/c;
b — umcnio noJA00HA PEXUMOB TE€YEHHS BOABI (CTOUHBIX BOX)

IgRe
=1+ge°

ke G.7)

(ipu b>2 cnexyert npunnMats b=2);
K, — xoadpuumenT ruapasindgeckoit abCOMOTHOM mepoXoBaTocTH, MM (Tabimmna 5.1).
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C 3nadenns K,, MM, C y4eTOM BHYTPEHHETO MOKPHITAS TPYH
HereMa
63 NOKpLITHA UEMEHTHO-NICCHaHOE GuTyMHOE NOHMEPHOE
BonocHabxeHue 0,3 0,15 0,03 0,02
Kananumsauus 0,4 0,3 0,04 0,05
Rey, ~ uncno Peifnonsaca dakTirdeckoe
VD,
Re, =—*; (5.8)
v
500D
Re, = e 2, (5.9

3

re v — Kod(HITMEHT KTHEMATHHYECKOM BABKOCTH, M7/c, BOIBI (Tabmuna 5.2) ¥ CTOYHBIX BOX
(tabmuma 5.3).

Tabnuna 5.2~3nauenns xordpdpuunenTa KNHEMATHYECKOH BAZKOCTH IHCTOH BOABI

TeM“epaEépa BOLSL, 5 10 12 14 16 18 20 30 40
v107%, M%/c 1,52 1,31 1,24 1,17 1,11 1,06 1,01 0,8 0,66
Ta6nuua 5.3 -3aadenns ko>pPUUMEHTA KHHEMATHYECKON BA3KOCTH CTOYHBIX BOA
Temneparypa 3naueHus v-107°, M/c, pK KONMHECTRE B3BEUIEHHBIX BEIIECTB, ME/IL
CTOYHBIX BOZ, °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
11 1,27 1,29 | 1,30 1,32 1,34 1,35 137
12 1,24 1,25 1,27 1,28 1,30 1,31 1,32
13 121 122 | 1,23 1,25 1,26 127 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 1,2 | 113 1,13 1,14 1,15 1,16
17 1,09 1,10 1,10 1,11 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 0,95 096 | 097 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 TlpuGmmkeHHblE 3HAYEHHs YHENBHBIX NOTEph HANOpA Ha ENMHHLY IJIMHEL

Tpy6onpoBoga U3 BHICOKONPOYHEIX TPYO B3 4yTryHa C IMapOBHAHBIM TpadMTOM MOTYT OBITH
HPUHATHL C YYETOM KauecTBa UX BHYTPEHHEH NOBEPXHOCTH IO HOMOrpaMMaM (pUCYHKH 5.1—

5.4).
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Pucynox 5.1 — Homorpamma AJisi NpHOIMIKEHHBIX FMIPABIHYECKHX PAaCcUeTOB HaMOPHbIX TPYOONPOBOAOB
auamerpamu 100-300 MM 13 BLICOKONPOYHBIX TPYO M3 YyryHa ¢ IapOBHAHLIM rpadurom Knacca K-9
¢ BHYTPEHHUM LEMEHTHO-TICCYAHBIM OKPLITHEM
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Pucynok 5.2 — Homorpamma g5 NpuGIMKEeHHBIX MHAPaBAMYECKHX PacyeTOB HAMOPHLIX TPYGONMpPOBOAOB
anamerpamu 350-1000 vm 13 BLICOKONPOYHBIX TPYO M3 YyryHa ¢ LiapoBHAHLIM rpaduTom Kknacca K-9
€ BHYTPEHHUM UEMEHTHO-NECYAHBIM NOKPLITHEM
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Pucynok 5.3 - Homorpamma /15t BPHOJIHKEHHBIX THAPaBIHYECKUX PACYETOB HATIOPHLIX TPYGONPOBOAOE M3
BbICOKONPOYHBIX TPYO M3 UyryHa ¢ LIapOBHAHBIM rpadmuTom Knacea K-9 6es nokpbiTus
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Dy — ZMAMETD YCNOBHOrO NPOXOJA; g — PACYETHBIH Pacxo/ BOABY, ¥ — Cpeanss CKOpOCTb ABHIKCHHA BOABI (CTOYHOM BOABI);

{ — FTUAPABIUYECKUIT YKIIOH

Pucynox 5.4 — Homorpamma a5t npuG/mKeHHbIX FHAPaBIHYeCKAX PacyeToB HAaNoPHLIX TPYGONpoBOIoB 13
BBICOKOMPOYHBIX TPY6 U3 yyryHa ¢ mrapoBuanbM rpadurom knacca K-9 ¢ nojuMepHbIM MOKPbITHEM
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5.3 BHeninue MOCTOMHHbBIE B BpeMeHMbIE HAPY3KH

5.3.1 PaBHozeHiCTBYIOIAsT pacyueTHOMN BEPTUKATBHOM HArpy3Ky OT AABJEHHs [PyHTa 3aCHIIKA
DIpH YKJIaKe TPYOOMpPOBOXOB ONpenensercs o hopmynam:
yKJIaAKa B TpaHLIee Or = nYHBKpy; (5.10)
yKJIajKa B HAaCHIIA Ou =n YHDK,,. (5.11)

3a pacdeTHOE IPUHUMACTCS MEHEBIIee 3HaYeHue Q.

Ecmu B dopmyne (5.10) mpoussenenne BKpy okaxkercs Gojblle, 4eM NPOH3BEACHHE
DKy B dopmyse (5.11), onpenencHasie JUig OXHAX U TEX € IPYHTOB OCHOBAHMS ¥ CHOCOG0B
omupaHds TPyGONpoBOXa, TO M HpH YKnagke Tpy6 B TpaHmee BMecTo (opmymst (5.10)
CleAyeT 1oJb30BaTeed dhopmystoi (5.11).

KoatddumuenTsl neperpy30x n JUid BHEMHHX NOCTOSHHHIX M BPEMEHHEIX HArpy3oK
npuHAMaroTcd 1o Tabnune S5.4.

Tab6banuuna 5.4-Korppunuenr neperpysox

HauMmeHoBaHHe Harpysox Koaduunent neperpysox »

1 BeprukanbHOC aBeHHe TPYHTa >
2 TopusoHTanbHOE NaBlieHHe IPYHTa 0,8
3 BepTHKarbHOE [ABICHNE TPAHCTIOPTA I CXEM:

A-14 1.4

HI'-60, HK-80 1,1
4 T'opu30oHTATLHOE AaBJICHHE TPAHCOOPTA 1,0
5 Co6cTeeHHas Macca TpyGonpososa . 1,1
6 Macca HanoJHHTENs 1,0

CxeMnl yKIIaZIKi TOA3EMHOT0 TPYOONpPOBOa YKa3aHk! Ha pHCYHKe 5.5.

Pucynok 5.5 — Cxembl YKIaAKH NOA3EMHOTO TpyGonposoaa

5.3.2 T'pyHTHI 3aCBIIKE YCJIOBHO TIOAPa3fieNsIOTCs Ha ecTs KaTeropuii. HopmaTHBHEIE
3HaYeHHs YAENLHOTO Beca Y M Momynd jedopmauun E., rpyHTOB 3acHINKH IPHBEACHEI B
Tabmuue 5.5.

Ta6bnuua 5.5 —HopmarnBHble 3HaUeHUH YAeILHOTO Beca Y 0 Moxyia Aedopmanun E, rpynron

0, OpMAaLMK FPyHTa
Karero S HopMmatusHbie 3HaYEHMA M! Aygsl zAedopmanmy rpyl
pHa HaumeHoBaHue rpyHTa BEC 3ACHINCH Sy
rpyHTa Py K;l;/i'gm’ MiIla, npu cTeneHU YIIOTHEHUS
HOPMATHBHOTO NOBHIICHHOTO
-1 Tleckm rpaBenucTble, Kpym- 16,7 7,0 14,0
Hbl€ U CpEAHEH KPYNHOCTH
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Oxownyanue mabnuywr 5.5

HopmarusHEele 3HaYSHUS Moayng gepopManuu HTa
Kareropua Hammenosasme rpynra ;ﬁer.::;?;:, P 3acsmm);7n,, op hid
rpyHTa KHin® MIla, npn creneHu yNAOTHEHUS
HOPMATHBHOIO HOBBILIEHHOTO
I-Il  |Deckn menkue 16,7 3,9 7.4
I'-IIl  |Ilecku miaeBaTsie 17,7 2,2 4,4
-1V |Cmusst 18,6 1,2 2,4
r-v CyrinuHku 18,6 1,1 2,2
I'-VI  [Tnaps Toxensie 19,0 1,1 2,0

5.3.3 Illnpuna Tpanweu B ompenenderca OpOEKTOM H 3aBHCHT OT pa3MepoB paboumx
OpPraHoOB 3€MJIEPOMHOM TEXHUKH.

B coorBerctBum ¢ CII 45.13330 HauMeHpInas MIUMpMHA TpaHUIEH IO AHY AOJDKHA
cocTaBATh Dyt600 MM.

5.3.4 lllnpuna Tpanineu B Ha ypoBHe BepXa TPYOHI (CM. pHCYHOK 5.5):

1) mans TpaHmel ¢ BepTHKAILHBIME CTEHKaMH B = B);

2) nns TpaHINEH ¢ HAKJIOHHBIMH CTeHKamu B = B) + 2 Dy m3, rAe m — K03 HUIUEHT
OTKOCA.

5.3.5 Koapdmmuent Ky, yuuTsiBaronnit AefCTBHE CHJI TPEHMs MEXJY 3achIIKOH M
CTCHKaMH TPYOBI, B 3aBHCUMOCTH OT KaT€rOpHH IPYHTOB ¥ OTHOIEHus /D MpUHAMAETCS 10
Tabmmue 5.6.

Ta6bnuna 5.6 —3uavenns kodspdnunenta K,,

oD Kos¢pduumenr K, ipu xateropun rpyHToB 3aCHINKM
I-Lr-1n - r-1v; r-v I'-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

5.3.6 Koadduuuest vy, ydUTHIBaIOIUMA pasrpy3Ky TpyObl OT OGOKOBOTO JaBliCHHS
TPYHTa 3aCBHHIKH, ONpEAENeTcs Mo hopmyie

11
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1
Y=,
14 255(B-D,) (5.12)
PxD,

rae Py — mapaMeTp, XapaKTepU3yIOnHi JeCTKOCTh TPyOONpOBOAa, COCTOSIIIETO U3 OTAEBHBIX
pacTpyOHBIX TpYO, OnpesienseMbli o Gopmye

P =2E(—h~—) , (5.13)

3aechk £ — Moxyns ynpyroctd IOsra, ans BUIIT - 1,7- 10° MITa;
X — K0ahUIIMEeHT BBICTYTIAHUS TPYOHI; IPY ONUPAHWH HA IIOCKOE TPYHTOBOES OCHOBAHUE
¥ = 0,98; mpu onmpanHuyn Tpy6HI Ha CIPOGUIUPOBAHHOE OCHOBAHUE C YTJIOM 0XBara
TpyObI OCHOBaHMEM, paBHBM 60°, 90° wm 120°, pHH¥MaeTCs COOTBETCTBEHHO PaBHBIM
0,93, 0,951 0,75;
P, — KecTKOCTB IpyHTA.
lupuna Tpanmen Be, Ha rayOuHe H/2 0T MOBEPXHOCTH IS TpaHINeH:
1) ¢ BepTHUKAILHBIMU CTeHKAaMu Be, =B = By;
2) ¢ HaKJIOHHBIMU CTeHKaMu Bop = By + 2(Dy + HI2) m3 .
5.3.7 3navenus Monyns gehopMauuy IpyHTa 3achlKH Ey, IpH OTCYTCTBHM HaHHBIX
HHXEHEPHO-TEOJIOTHYECKIX HCCIeIOBaHU ClIeAyeT MPUHUMATE 110 Tabmune 5.5.
BenyunHEl PYHTOBBIX HArpy3okK, AHCTBYIOMUX HA IOA3EMHBIH TPyGOIPOBOA, 3aBHCAT
OT YIUIOTHEHMS PYHTa MEXAY CTEHKaMH TpyObl B Tpanmien. [t JOCTIKEHUS HOPMAIbHOH
CTEIIeH! YIUIOTHEHHS TpaMOOBaHME TPYHTA 3aCHIIKM BBHIONHAETCS MOCTOHHO TONIIMHON
cnos He 6onee 20 oM. g QOCTIKCHMA HOBBIIEHHON CTEIEHH YIUIOTHCHHA IPYHTA 3aCHIIKH
TOJIIIMHA TPaMOyeMBIX CJIOCB 3aCHIIKHM Ha3HA4YaeTcs U3 yCNoBHA obecnedeHds oOBEMHOTro
Beca CKeJIeTa IPYHTA 3aChIIKH He Menee, KH/M :
1,5 ~ Opu 3achInKe MecYaHHIMY I'PYHTAMH H CYTIECIMM;
1,6 ~ npu 3ackIIKe CYTJIAHKAMH M TIMHAMH.
5.3.8 KoaddhuuumenT BeicTynasms ¥, T.c. 9aCTh BEPTHKAIBHOTO HApY)KHOTO JHaMeTpa B
JONAX CIMHHMLBI, HAXO[AINAACs BBUIE ILIOCKOCTH OCHOBAaHHS TpPAHINEH, ONpenesnsercs Mo

dopmyne
% =0,5(1+cosa), (5.14)

rIie oL — Yroj oXBaTa TpyOsL.

‘Yrox oxBara TpyOB! OCHOBAHHEM 20. MOXET COCTaBIIATH TIPH YKJIafKe:

1) Ha nnockoe ocHOBaHHE C OXOUBKOH Hazyx — 30

2) Ha npodwmpoBarHOe ocHOBaHHe — 60°; 90°% 120°.

Pacuernas cxema HarpyxeHus TpyGsl OT XeHCTBHS IPYHTOBBIX HArpy3oK NpHBeleHa B
Tabnmne 5.7.

5.3.9 KosdpduuueHT KOHIEHTpAUUH AaBJICHAS TPYHTa 3achinku K, MpH yKiaake Tpyo
Ha HeHapyHIeHHBI TPYHT B HACKIIN OIpesenseTcs mo GopMmyse

_3p,+P,)
5o(p, v2r)
rae P, - xecrkocts TpyGonpoBoaa mo M. Jleru, Mlla;
P, — xecTrocTh TpyHTa 3achmiy, Mlla; Py = 1,25 Ey;
E, — Moxmynb ynpyroctd rpysTa 3ackmikn, Mlla.

(5.15)

12
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Ta6nnna 5.7 — 3nauenns xo>ppuunenton M n N 1ist pasauaneIx HATPY30K, AelcTBYIOMMX

Ha TPYGONpPOBOA KPYTJIOro ceueH s, OnepThIil Ha HIKHIO 00pasyiomyso

Koadpunmenr
Harpyska CxeMa Harpy»eHus M, Ms MB NA Ns Ns
Co6CcTBeHHBI Bec 1B 0,239 | —0,091 0,08 -0,08 | -0,25 | 0,08
Tpy6onposoaa %
B. B
A
Bec xuaxoctu npu 0,239 | -0,091 0,08 0,398 | 0,069 | 0,239
HAIONHEHUH
Tpy6onposoaa*
BeprukansHas 0,294 | -0,154 0,15 —0,053 | -0,5 { 0,053
paBHOMepHas
I'opusosTansHas -0,125 | 0,125 | —0,125 -0,5 0 -0,5
paBHOMepHas / E\
B b
CocpenorouexHas 0,318 { —0,182 | 0,318 0 -0,5 0
* Ipu neHcTBUM BHEWHETO FHAPOCTATHYECKOTO AABIICHUS 3HAKH KO3(PULHUEHTOB MEHAIOTCA Ha o6paTHbIe.

5.3.10 PaBHogzeicTByIOmas pacyeTHOM TrOpPH30HTANBHON HAarpy3kn OT OOKOBOro
JlaBJIeHMs FPYHTA onpeAenseTcs no GopMyam:

Or = nvy % H Dy Krp Mp — yKirajia B Tpamiee;

o = ny(H + %)D"ku — yKIanKa B HaCHINH.

(5.16)

(5.17)

13
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3a pacueTHyI0 npHHEMaeTcs (GopMyJia TpPaHIIEH HJIH HAachIIH B 3aBHCHMOCTH OT TOTO,
KoTopas U3 popMys SBIAIACH pacUCTHON [IPH onpeneneHut Q.
5.3.11 KoatdumpieHTs! GOKOBOTO JABIEHUS Arp U Ay CHEAYET NPHHUMATH 110 Tabmme 5.8.

Tab6auua 5.8-Kosppnnnenrni 60K0BOFo AaBJIEHHS IPYHTR

CreneHs YIIOTHEHNS MPYHTA 3aChINKU
Kateropua rpynta
3aCHINKH HOpMaJIbHast NOBBILICHHAA
Ay Ay Ap Ay
I-I, I'-I1 0,1 0,3 0,3 0,5
r-il, r-1v, r-v 0,05 0,2 0,25 0,4
-vi 0 0,1 0,2 0,3

5.3.12 HopmaTuBHBIE BpeMEHHEBIE Harpy3KH OT NOABMXXHBIX TPAaHCIOPTHEIX CPEACTB
IS TPYOOIPOBOROB 3aKPHITHIX BOAOIPOBOIHBIX CHCTEM PEKOMEHAYETCS NMPHHHMATH IO
cxeme A-14 unu HI'-60 o6mmM Becom 588 xH (60 1¢) B coorBercTeun ¢ ['OCT P 52748 u
CIT35.13330.

B pacuerax mpH COOTBETCTBYIOIUEM OGOCHOBAHHM HMCXOAS M3 KOHKPETHBIX YCIOBHMIA
9KCILTyaTalMy TpyOOIpoBo/ia NOMYCKaeTCs HCTIONB30BaTh Harpy3ku mo cxeme HK-80.

PaBHOMEPHO pacTIpe/ieieHHOE JNaB/IeHUE ¢, KHAZ, ot HaseMHOTO TPAHCHIOPTA, NEPEIABACMOC

Ha TpyGONpOBON dYepe3 IPYHT, NPHHMMACTCS B 3aBHCHMOCTH OT JMAMETPOB TPYO M ITIYOMHBI
3a7oxeHus Tpydonposoza mis cxeM HI-60, A-14 coorBeTcTBeHHO IO TabmmaM 5.10,5.11.

NMpumevuanue — i pacyera TpyG NpH APYTUX 3HAUEHWUAX TPAHCTIOPTHBIX HATPY3OK BEMYHAY Grp
LenecooGpasHo ofpeneNaTs ¢ NoMowbio Gopmyinst Byccrnecka [1, ¢. 60-63]

oH®

5/2°
(H 2472 )
rae Q— COCpeNOTOYCHRAs CHIa;
H — rny6uHa paccMaTpUBagMOlt TOYKHU OT NOBEPXHOCTH;
¥ — IOPHU3OHTAIbHAA TNPOCKLMA MECXKIY TOYKOM NPUJIOKCHHUS CHIIbI U TO‘IKOﬁ, B KOTOpOﬁ OonpeyienAeTCa
HATIPSKEHNE ¢.

qy =0,478 (5.18)

5.3.13 PaBHOIEHCTBYIONIYIO HOPMATHBHON BEPTUKAIBHOM Harpyske Ha TpyOOIpOBOX
OT TPaHCIOPTa PeKOMEHAyeTCs OMpeeNaTs o hopmyIie

Q: :':nq'rDﬂl“l‘TKH' (519)
rae K, — koaGpUIHeHT KOHIEeHTPANY JaBIeHIS TPYHTA 3aChIIKH, ONpeAeIIeMEt o dopMyne
(5.15),
pr— OHHAMugecKuit k03t GUIEEeHT OABIKHON HArPy3KH, 3aBHCHT OT TTyOHMHEI 3aJI0KCHYS
Tpy6omposopa H (tabmma 5.9).

Tabnuna 5.9 —3HaueHNs AMHAMHEYECKOT0 K03 PHUNEHT2 MOABHKHOM HArPY3KM
H M 0,5 0,6 0,7 0,8 0,9 1 2
Uy 1,17 1,14 1,10 1,07 1,04 1 1

5.3.14 HopmaTuBHEIC BpEMEHHEBIE HAIPY3KH OT IIOJBHXHBIX TPaHCIIOPTHBIX CPEJICTB
CleIyeT TakKe IPHHUMATS!

UL TpyOOTIPOBOZOB PasIMYHOro HasHAYCHHs BCEX JMAMETPOB, NPOKIAABIBACMBIX II0O]
aBTOMOOWIBHEIME JOPOTaMH, — Harpy3kKy OT KOJIOHH aBTOMOOMNIEH HIM OT KOJIECHOro
Tparcnopra HK-80 B 3aBMcHMOCTH OT TOTO, KaKas M3 THX Harpy3oK OKa3bIBaeT Gojpluee
CHJIOBOE BO3AEHCTBHE Ha TPYOOIPOBOL;

14
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Ins TOM3EMHBIX TpyOONpOBOMOB, NPOKIA/LIBAEMBIX B MECTaX, TA€ BO3MOXHO
HEpEryJIApHOE [BIXXCHHEC aBTOMOOGMIBHOIO TpPAaHCHOPTA, — HAIPY3Ky OT EXMHUYHBIX
aBTOMoGme#t A-14 mmi oT rycenuyroro Tpancmopra HI'-60 B 3aBHCHMOCTH OT TOro, Kakas
U3 3THX Harpy30K BBI3EIBaeT Oonblilee Bo3AeiCTBYE Ha TpyGOIPOBOL;

s TpyGOIpoBOIOB, NPOKNAAbIBAEMEIX B MeCTax, Ie ABMKEHHUE aBTOMOGHILHOTO
TPAHCIOPTa HEBO3MOXKHO, — PABHOMEPHO PAacIPEAENEHHYI0 Harpy3Ky ¢ MHTCHCHBHOCTBIO
4 xH/M2.

Benuuuny HOpMaTHBHOH BpEMEHHOM HAaTPY3KH OT MOABMXHBIX TPAHCIIOPTHLIX CPEACTB
JIOIYCKAETCS YBEIMYUBATE MIH YMEHBIIATh [IPU COOTBETCTBYIOMEM OOO0CHOBAHHMH HCXOMA M3
KOHKPETHBIX YCIOBHI paccMaTpHBaeMOro Tpy6OoIpoBoa.

5.3.15 Tlpusenennyro rrybuHy 3aloXeHHs TpyOOIPOBOAA PEKOMEHIYETCS ONpPEAENITh

no ¢opmyne
Hp=H+(- 3,/Enm 1E, ) hnops (5.20)

rne H - riy6una 3anoxeHus Tpy6onpoBona, cantas 10 BepXa HOKPEITHS, M;
Anoxp — TOJLITEHA CIIOS MOKPHITHS (HOPOXKHOR OACKIBY), M;
Eoxp — 061mHit Moy ynpyrocti (nedopmarm) nokpsirus, MI1a, 38BUCHT OT €10 KOHCTPYKIHM
U CBOMCTB MaTepraia IOKPHITHS.
Jina DOKpBITHH, COCTOSIMX U3 HECKONBKHX DPa3sHOPOAHBIX CJIOEB, XapaKTePHU3yeMBIX
COOCTBEHHBIMH MOMYIAMH YHpYTocTd (nedopMamun) E;, obmuit MOXyas YIPYrocTH Enoxp
(nedopmarin) MOKPEITHs ONpenesieTcs no opmyie

i 3’ i=l
Enowp= z M\ E/ g: hi, (5.21)

Te h; — TOJIMHA CJIOEB [IOKPHITHA B KONMMUYeCTBE OT 1 J10 77;
E;— Moy ynpyrocTu (nedopMaliii) COOTBETCTBYIOIIMX i-X OT 1 10 72 COEB HOKPBITHS,
1 — YHCIIO CJIOEB B TIOKPBITHH.

Ta6auna 5.10 — PaBHomepHo pacupeae/ienHoe faBieHHe ¢ OT FyceHHYHOH
marpyskn HI'-60 npn napyxuom auamerpe TpyGonposoaa D,

[ny6una PaBHOMCPHO pactIpeeNeHHoe AaBieHue g, kKH/M', 0T TpaHCIOpTHO# Harpy3ku HI-60 npyu HapysxHOM
38JI0XMEHHA Auamerpe TpyGonposona Dy, M
H, ™M 0,1 0,2 0,3 0,4 0,5 0,6 0,7 09 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 35,25 344 34,3 34,3
1,25 29,6 23,6 29,8 29,6 298 1298 29,8 29,8 29,8
JUns Bcex aMaMeTpoB
1,5 254
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
5,5 7,16
6,0 6,18
6,5 5,39
7,0 4,71
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Oxonyariue mabnauywt 5.10

333’;::;:“ PaBHOMEpHO PacTpencneHHoe aarncrue g, KH/M2, o TpancnoprHoit Harpysku HI'-60 npu Hapyxiiom
Hom nnamerpe TpyGonposona Dy, M
ot | 02 | o3 [ 04 T o5 [ o6 [ 07 [ 09 [ 10
7,5 4,31
8,0 3,90

Ta6nuua 5.11 - PaBHoMepHO pacnpefeneHHoe JaBJIeHHe ¢ OT TPAHCNIOPTHO#
Harpysku A-14 npn HapyxuoMm Auamerpe Tpy6onposoaa D,

Tny6una PasHOMEpHO pacnipeAeneRHoe JaniieHue g, KH/M®, 0T TpaHcopTHOM Harpysku A-14 npu HapyxHOM
3AM0KEHUS Auamerpe TpySonporosa D, M
}fYS 0.1 02 03 0,4 05 | 06 | 07 | 09 | L1 | =213
0,5 1111 111,1 111,1 107,5 1040 | 98,5 92,9 83,2 75,9 69,1
0,75 51,9 51,9 51,9 50,1 48,2 474 | 46,6 42,9 40,0 38,0
1,0 28,1 28,1 28,1 27,7 27,2 264 | 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
JUng Bcex AHaMeTpoB
2,0 843
2,25 7,65
2,50 6,86
2,75 6,18
3,0 5,49
3,25 4,8
3,5 4,22
3,75 3,63
4,0 3,04

5.3.16 ParHOpeiicTByIOmIass pacYeTHOH TOPH3OHTANLHOH HArpy3kH OT AaBICHHS
Ha3eMHOT'0 TPAHCHOPTa olpeenstercs oo hopMmyie

Oy, =nqD,y,. (5:22)

5.3.17 PaBHOJIEHCTBYIOMAs pacdeTHON BEPTHKAILHON HArPy3Ku OT cOOCTBEHHOrO Beca
Tpy6E! onpexensgercs no GpopMyne

Q, =y hD,,107, (5.23)

5.3.18 PaBHoxelicTBYIOmMAd pacyeTHO! BEPTHKAILHON HArpy3KH OT Beca HATIOJHATEIS
(BozBI) Onpexensercs mo dopMyie

0 = n%y“w}lo-ﬁ (5.24)

roe yw=9,8 kH/M® — yemHE Bec pecHoH BOARI;
D, =D, -2h.
5.3.19 BenuurHy BO3MOXXHOTO BakyyMa Ha pacyeTHOM y9acTKe TpybompoBoza IpH
OTCYTCTBHM KOHKPETHBIX JAHHBIX PEKOMEHIYETCA NPUHUMATD Pyy= 0,1 MITa.
5.3.20 BHemHee THApOCTATHYECKOE [AaBJICHHE I'PYHTOBBIX BOX Pr, Ha Tpy6ompoBof,
MTla, onpenensercs no Gopmyie
Pr.: = YBHr.a L (5'25)
€ Vs — IVIOTHOCTE BOJIBI C YYETOM PAaCTBOPEHHEIX B Hel conel, H/v?,;
H, ; — BrICcOTA cTONOA IPYHTOBO# BOJBI Hajl BEPXOM TPYOOIIpOBOJa, M.



CIl 66.13330.2011

5.4 Pacuer n3rn6aommx MOMEHTOB OT BO3AeliCTBUR BHENIHHUX HATPY30K

5.4.1 MakcuManbHbIi H3rHOAIOMMiT MOMEHT OT NEHCTBHS IPYHTOBOM H TPAaHCIIOPTHOR
Harpy3ok B JJOTKe TpYOb! onpeessercs o dopmyie

M=M +M"+M,. (5.26)

5.4.2 PacuerHple usrmbarolmpe MOMEHTH NIPH ONWpPaHHH TPYObl HA TPYHTOBOE
OCHOBaH¥E OHPENENAIOTCA Kak anredpauyeckas CyMMa MOMEHTOB OT BHEIIHEH BEpTHKANBHOM
Harpy3KH ¥ OIIOPHBIX MOMEHTOB.

5.4.3 OnopHsle MOMEHTHI NIPH ONMPaHUK TPyOhl Ha TPYHTOBOE IIOCKOE OCHOBAHHE M
NpodMIMPOBaHHOE OCHOBAHHE OMPEACIIOTCA C TMOMOIIBIO PAaCYETHHIX Ko3hdHIMeHTOB,
NpUBEIEHHBIX B Tabnuue 5.12 AJ1 IWIOTHBIX U caGhIX IPyHTOB, cM. [1]; [4].

Ta6nuna 5.12 —3navyenus ko3pPpnunenTos Mu N pna ONMOPHBIX peaKuu i
TPy6ONpoBO/Ia HA rPYHTOBOM OCHOBAHMM

Cxema HarpyxeHus HenTpanbHelii Ko3zdduuueHt
yron 2a, rpaa. M, M, M, N A N, N,
0 0 0 0 0 0 0
30 -0,059 0,002 -2,002 0,004 0 | -0,004
60 -0,105 0,007 —0,007 0,013 0 |-0013
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 |-005
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 PacueTHBINl OIOpPHBIE MOMEHT OT HeHCTBHS BHEINHEH BEPTHKaNBHOM Harpysku
OpH yknagke TPyOBl Ha IUJIOTHOE I'PYHTOBOE OCHOBZaHME ONMPENESIACTCS C HCHOIB30BAHHEM
k03¢ HIHEHTOB, MPUBEAEHHBIX B Tabmuie 5.12, no cxeme a.

54.5 Ilpu ykmaake TpyOsl Ha cnabble TPYHTHI pacdYeTHBI OMOPHEIA MOMEHT
olpesieieTcs TakXkKe C HCIIONF30BaHHEM K03 HIMEHTOR, MPUBENEHHBIX B Tabmuie 5.12, mo
cxeMme 6.

5.4.6 PacueTHblf H3rMOalommuii MOMEHT OT JCHCTBHA IPYHTOBOH M TpaHCHOPTHOM
Harpy3oK IpH yKIajxe Ha IJIocKoe ocHoBanue, KHM, paBen

M. =0235(Q, +Q)r, 107, (5.27)

5.4.7 Tlpn yknagke Ha nNpPoPUIMPOBAHHOE OCHOBaHHE C YIJIOM OXBata TpPYOH
OCHOBaHHEM 20 M3rubaroluii MOMEHT M, paBeH:
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20.=60° M =0,18%(0, +Q,)r,107;
20,=90° M, =0,158(Q, +Q,)r,,107%; (5.28)
20, =120° M =0,139(Q, +Q,)r,,107.

5.4.8 PacaeTHBI u3rnbaonmii MOMEHT OT JeHCTBUS Beca BOAL M cOOCTBEHHOTO BeEca
TpyOOIpOBOAa IPY YKJIaJKe Ha IJIOCKoe ocHoBaHue, KH M, paBeH

M =0,18(Q, +Q))r,107. (5.29)
5.4.9 Tlpu yxuiajxe Ha npoHITAPOBaHHOE OCHOBAHHUE:!
20 =60° M} =0,131(Q; +Q,)r,,107;
2a =90° M} =0]103(Q; +Q)r,107; (5.30)
20 =120° M} =0,084(Q; +Q,)r,10™.

5.4.10 PacueTHBI u3rubaromuii MOMEHT OT JACHCTBUSI TOPH3OHTATHHBIX HArpy3oK,
xHM, onpenensercs o hopMyne
Mr =—'0?125(er +Q2r)rcp10-3 ' (531)
5.4.11 BuemHHe TpUBEJCHHBIE Harpy3ky, OKBHUBAJICHTHble  JeMCTBYIOLIUM
H3TH6AOMMM MOMEHTaM, OIIpeeNIroTCA 110 GopmyIe

M
Qcp =

03187, (5:32)

5.5 Pacyer Ha IPOYHOCTH PN AelicTBUM Ha TPY6ONpOBOA BHEIHUX HArPY30K

5.5.1 Pacuer npousBoguTCs Ha CICAYIOIIME COYECTaHis OCHOBHBIX Harpy3oK:

1) npm pelictBUM Ha TpyOONPOBOA JaBJICHWS IPYHTa 3aCHIIKH, MEPEABIKHEIX
TPaHCIIOPTHEIX CPELCTB, COOCTBEHHOrO Beca TPYOBI, BHEIIHETO0 THAPOCTATHYECKOTO
JIaBJICHHS], BeCa TPAHCIIOPTHPYEMOH BOMIBI;

2) npm neHCTBAM FpyHTa 3achiIkM, aTMOC(EpHOTO JaBJieHWss mpH oOpasoBaHuM B
Tpy6onpoBoJie BakyyMa, cOOCTBEHHOTO Beca TpyOOIpoBoia, Beca BOJHL.

5.5.2 Vcnosue npouHOCTH COOMONAETCS, €CIU

an s stn N (533)

5.5.3 Hecymas crocoOHOCTh 3aCBIHaHHOTO TPYOOIPOBOAA INPH BHEOIHEM HArpyXXEHHH
Q,fp 33aBHCHUT OT MOAJCPXKHBAIONIEro AeiicTBHA (OTIOpa) rPyHTA 3aCHIIKH, BIIUSHUE KOTOPOTO
B pacueTax yguThIBacTca kos¢duuueaToM &

5.5.4 Kosdpdumuent & onpenensercs no popMynam:
TIpH NIEPBOM BapHAHTE COMCTAHHA HArPY30K

1

g N P, ’ (5.34)
P, +0,413P,
IIpH BTOPOM BapHaHTE COYECTAHNA Harpy3ox
_ 1
ST ey (5.35)

P, +0,413P,



CII 66.13330.2011

rae P, — atmocdepHoe qaBienue npy o6pa3oBaHUM B TPYOOIIPOBOE BaKyyMa, IPHHIMAaeMoe
paeseM 0,1 MITa.

5.5.5 IlpenenvHas pasgaBnHBaiOlllas BHENIHsS Harpyska pr, JeHcTByOLas Ha
IIOI3EMHEBIA TPYOOIPOBOJ, OmpeleNseTcs WMCXONd W3 YCIOBHIf, YTO IpH 3KBUBAJICHTHOM
IBYXNIMHEWHOM HAPY)KEHUH IPUBEICHHBIMU CHIIaMH M3rHOaromuii MOMEHT paBeH

0
Mm=e22" 0318 o (5.36)
T

5.5.6 HopmansHbIe HanpsDKEHHS, BOSHAKAIOIIIE B OIIACHOM CEYECHHH (JI0TKE), PABHBL
M 0,318 fpr6 B 0,95¢ ,?pD

R==——3 e (5.37)

Torna
Q,?,, _ mRh? ’
0,95¢D,
rae R — pacueTHas IPOYHOCTS, paBHas 300 Mlla;
m — x03thdramenT ycnouit paboTs! MaTepyana TpyO, paBHBI SAUHMIIE IPH JOBSPHTEIIHHOM
BEPOATHOCTH p* >0,999;
E— K03 UIMEHT YIIPYToro OTNOPa IPYHTA, OIPEReNIeMbIH PacueToM.

(5.38)

5.6 PacueT Ha ycTOWYNBOCTH KPYroBoii ¢opMbl oNepevyHoro cedeHns

5.6.1 Omnpenenenue HeoOxXomuMol Hecyuieif cmocoGHocTH Tpy6 M3  ycioBHA
YCTOMYHBOCTH KPyroBod (JOPMBI IONEPEYHOTO CCYEHMA CICAYET IPOBONHUTH IO dopMyse ¢
Y4ETOM COCTOSIHMS HallOpHOTO TpyOOHmpoRoja

9o 2(%3 +P, +0,, } s (5.39)

TII€ Gy — TIpEieTbHAs BeTMMHA BHELIHETO PABHOMEPHOTO fasnenus, MIla, kotopyio Tpy6a u3

BUYIIT criocoGHa BEIEPKATE 6€3 NOTEpH YCTOMIMBOCTH KPYrOBO# (hOPMBI ITOIIEPEIHOTO
CEUCHMS;

Onp — PacteTHas BHEINHSS NPUBEICHHA Harpyska, KH/m;

Py — BeIMYMHA BO3MOXHOTO BaKyyMa Ha pacueTHOM y4acTke TpybonpoBona, MIla; npu
OTCYTCTBHM KOHKPETHBIX JAHHBIX CIIEIyeT IIpHHUMaTh pasHoi 0,1 MITa;

P, —BHENIHEe THAPOCTATHYECKOE JJaBleHHe IPYHTOBEIX BOJ Ha Tpy6omnposox, MIla,
onpezensercs o gopmyie (5.25).

5.7 Pacuer Ha xecTKOCTS (0 JedopManun) P BHEIIHEM HATPYKEHHH

5.7.1 Ilpu pacyere Ha KECTKOCTb MCXOJHBIM CJYXUT YCIOBHE, YTOOBI OTHOCHTENBHOE
YMeHbIIeHNe BePTHKANBHOTO uameTpa f1D He npeBrunano, %:

a) 5 — 1A Tpy6 ¢ aHTHKOPPO3HOHHBIM I1OJIMMEPHBIM BHYTPEHHHM IIOKPHITHEM;

6) 4 — s Tpy6 € EMEHTHO-TIOJIMMEDPHBIM ITOKPBITHEM;

B) 3 — i1 Tpy6 ¢ EMEHTHO-TIECYAHEIM BHYTPEHHUM ITOKPHITHEM.

5.7.2 DT ycioBHs BRIPaXXAIOTCA HEPABEHCTBAMMU:

fi=f %,""—é <0,05D,; (5.40)
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o (5.41)
fe =f%&s0,O4DH;

n

-0, (5.42)
A =f;‘?:F, <0,03D,,
rae & — kodHUnHeHT, yIUTHIBAIOMMI BIUSHAC OTTIOpA IPYHTA;

j? —~ K03 )HUIMEHT, 3aBACAILMIL OT CXEMBI pacHpe/ICNCHN Harpy30K ¥ OOPHOH PeaKIinH, ¢
y4EeTOM aKTHBHOTO BiMsiHmst 60KoBoro naBnenus rpynta. Ilpy yrie ommpanus 20=30°
£=1,23;20=90° f=0,974. Jinst NpaKTHYECKHAX PACYETOB BEIMIMHY f MOHO IIPHHUMATH
paBHoii 1,0. Bonee Toumbie 3HaYeHns Ko3QdUIEEHTa f MOXHO IIONYYHTH B TaGHIe

9.17 [4].
5.7.3 Kpurraeckas BelMIRHA BHEIIHETO NABIICHAA OLpeAenseTcs Ho GopMymaM:
PJ‘l
npu P, 2—4— 9o = 2,/}’,,Pm ; (5.43)
mu P, <D g, =, (5.44)

rae Py— xecTkocTh TpyOst, MIla, no M. Jlesn;
Py, — )KecTKOCTh IPYHTA, ONpenesnieMas 1o Gpopmy.ie
P, =0125E _, (5.45)

3aech Eq, — Moayis nedopManuu rpyHTa 3ackmka, Mlla,

5.8 Pacuer Ha npoYHOCTH TPYO NPU COBMECTHOM BO3/1eiicTBIH
BHEIDNHHX HArpy3oxK ¥ BHYTPEHHEro AaBJACHUA

5.8.1 Ilpm cCOBMECTHOM BO3IEHCTBHM BHEIMHHX NpPUBCACHHBIX Harpy3ok Q H
BHYTPEHHEr0 THAPABIMYECKOTO JaBJEHHSA 3aBHCHMOCTh MEXOYy HUMH  SBJIAETCH
npsmonuneiinoi. [Tpu paGore mMarepuana TpyGOHl B YHPYroil cTafgMy HaOpsDKEHMS OT ITHX
Harpysox cymmupyores, oM. [1], [8], [9].

B o6uiem cityuae 9Ta 3aBUCHMOCTH BRIpakaeTcs Gpopmyioi

P, = P‘{l —%J (5.46)

rae Py, — BEMMYMHA BHYTPEHHETO NaBIeHHs U Onp, MIla;
P’ — Hecymast cmocoGHOCTE TPYOB! Ha BHYTpeHHEe THApocTaTHiecKoe AasieHue, Mlla;
0° - Hecyman cocOGHOCTH TPYOHI Ha BHEIIHIOW [PUBEICHHYIO HArPyY3Ky OT IPYHTA K
TpaHcnopra, KH/m;
Onp — BEIUYMHA IPUBECHHON BHEHeH Harpysku, KH/m

0
Op =0 [1_Q_) (5.47)
5.8.2 3uauenus P° ompeneAOTCA MO dopmye
o R
P = - (5.48)
0

rae R, — pacueTHas MpodHOCTh, paHas 300 MIla;
o — BHYTPEHHUH paauyc Tpy6Gsl, cM;
h — TOJUHA CTEHKH TPyOBI, CM.
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5.8.3 3navenus Q° omnpenensorcs no gopmymne

R 2
0°=0524 il , (5.49)

re

rie b — ycloBHas AjMHa TPYObI, paBHas 1 M;

¥¢ — paIyc CPEAUHHOM IIOBEPXHOCTH TPYOHI, CM.

5.8.4 3uauenns P’ u Q° mns 1py6 muamerpamy 80 - 1000 MM xnaccoB K-9 u K-10 mnsa
He3aChINaHHOro TPYOOoIpoBOAa IpUBENEHE! B Tabauue 5.13.

Ta6nuua 5.13 - Hecymas cioco6HOCTh He3aCHIIAHHOrO TPYGOLPOBOAA HA BHEWUHIO
narpysky Q' ¥ BHyTpeHHee JaB/IeHHe

Krace K-9 Kiacc K-10
Dy, um O, xHim P° Mila O, xim P’ Mlla Puon, MIla
80 123,0 41,9 125,0 42,0 5,0
100 96,4 33,9 96,6 334 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 65,6 174 5,0
300 489 13,8 60,1 15,3 5,0
350 50,2 12,8 61,4 14,1 4,0
400 47,1 11,8 594 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
IlpuMeuyaHHUe = Py — BEIMUNHA 3aBOACKOTO MCTILITATCHBHOTO NaBICHUA KKAOK TPyObl Ha

BOJOHENPOHHIIAEMOCT, ABACTCA HE PACUCTHON, 2 0TGPaKOBOYHOM, TEXHOMOTHYECKOH,

5.8.5 TI'paduk mpOYHOCTH He3aCHIMAHHOTO TpyOOmpoBOZa HPH KOMOMHHpPOBAHHOM
Harpyske, NpeACTaBIAIOMHE co00H NpPAMYIO JIHHHIO B KOOpPIHHATAX Q°P°, npusener ma
pucyHke 5.6.

5.8.6 I'papuxm ABNAIOTCA JMHWUAMM DaBHOM IPOYHOCTH IpPU JHOOBIX COYETAHHAX
Harpy3oK, Korjja CyMMapHbIe HalpsDKEeHHA B CTEHKaX TpyOs! He npeppmmaroT R,=300 MI]a or
BO3IEHCTBHS BHENIHMX Harpysok M BHYTPEHHETO JaBleHMA TNpH JOOBIX COYETaHHUAX.
ToscHeHns 10 MCMONB30BaHUIO rpaduka (PUCYHOK 5.6) TpHBENEHEI B MpHMeEpe pacyera B
paznene 5.10.

5.8.7 KoabpduuueHT 3amaca NmpoYHOCTH TpyOONpoBOJa Ha BHENIHHE Harpysku Ko

0
MOXKeT GBITh HONy4eH u3 cootomenus O/ Q. =K.

G, _ 420 MIIa
Kosduuuent 3anaca npousocts K, =—%=————=1,4 npunar B JaibHeHINX
P

pacderax yCJIOBHO paBHBIM enuHune. Ilpu ympyro#t paGore mateprana TpyGbi COOTHOIIEHHE

o
—L. cripaBefMBO TAKKe JI HATPY3OK, BBISBIBAIOLIMX 3TH HATPSKEHHMSL.
c

P
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Pucynok 5.6 — I'padukn npoyHocTn Tpy6 auamerpom 600 mm knaccos K-9 u K-10

5.9 Pacder Ha npo4HoCTH TPYO Npu Jeficrenn Ha TPyGOonpoBOI
BHYTPEHHEr0 JaBJCHAA NPH OTCYTCTBMH BHEIHel HATPY3KH

5.9.1 PacueTHOC BHYTpeHHee jaBicHHE B TpyGomposoze P, Mlla, onpezenserca mo
dopmyne
P 2hR, 5.50
=m s .
T (5.50)

rae R, — pacyeTHoe conpoTuBienre yyryna, Mlla; R, =300 Mlla;
my — K03pUIEEHT yCIOBHs paboTHI, paBHbi 1,0;
h — TOMUWHA CTEHKY TPYOLL, CM;
Dy — Hapy XHBIf AuaMeTp TPyObL, CM.
5.9.2 HomuHamsHast TOJIIMHA CTEHKU TPYO A, cM, OIIpesienseTcs 0 SMIMpIIecKol dhopmyne
h=k(0,5+0,001Dy), (5.51)
rae k- Ge3pa3MepHBIl K03 GHUIMEHT, HCIONB3YeMbIi J1a 0003HaYeHH KIacca Tpy6;
npuHuMaercs pasueM 8, 9, 10, 11, 12 u T.1.;
Dy — ycIIoBHBI! IPOXOJ TPYOEI, CM.
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5.9.3 JlomycTMoe BHYTpeHHeEE JaBJicHHE B TPyOOIIpOBOJE Ha YCNIOBHS BPEMEHHOM
NIPOYHOCTH pacTpyOHO# TpyOb! olIpenetercs o JaHHsM Tabmuns! 5.14,

5.9.4 JlorrycTuMas MaKkcaManbHas BeIMYHHA BHYTPEHHETO ITHAPaBINYECKOro AaBICHUS
TpyGonpoBoja i (IaHLEBBIX COemuHEeHMH onpemenseTcs u3 Tabmuuel 5.15 mcxomd u3
TIPHHIIVIIA PaBHONIPOYHOCTH TPYD, CTHIKOBBIX COEIMHEHMH H QUTHHIOB.

5.9.5 HicnsITaTenbHOe OaBacHHE NOA3EMHBIX Tpy6onpoBoaoB B cooTBeTeTBHH co CHull
3.05.04 nompasnensgercsa Ha NpeaBapUTeNIbHOE Py U IPpUEMOUHOE Pr.

5.9.6 IlpenBapuTenbHOE MCHBITATENLHOE aBIEHME OIpPEAEseTcd B COOTBETCTBUM CO
CHulT 3.05.04 xax BHyTpeHHee pacueTHOe JaBjieHue ¢ Kodddumuenrom 1,25,

5.9.7 IlpueMouHOE HCIBITATENREOE AaBieHue paBHO Pr= Py+0,5 MIla.

Tabnuna 5.14 — JonycrumMoe BHYTpeHHee FHAPABINYIECKOe JaBJieHue B TPyGonpoBoxe
¢ pactpy6usvu coeauneansamu «TYTON» u «RI», MIla, aas Tpy6

kiaacca K-9
YenosHerif « TYTON» «RI»
npoxoxn, MM Pron P, P Pron P, P,
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 84
200 6,2 7,75 8,25 49 6,1 6,6
250 5,4 6,75 7,25 3,6 4.5 5,0
300 4,9 6,12 6,61 34 4,2 4,7
350 4,5 5,62 6,12 3,0 3,7 4,2
400 42 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 - - -
900 3,1 3,9 4.4 - - -
1000 3,0 3,75 425 - - -

Ta6auua 515 ~TonycramMoe BEYTPeHHee ruApaBInuecKoe JaBjeHne 1ns GaanneBbIx
coexmuennit, MIla

VY CNOBHEIN MPOXOA, MM Pron Py P
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 A 2,5 3,1 3,6
300 2.5 3,1 3,6
350 2,5 3,1 36
400 2,5 3,1 3,6
500 2.5 3,1 3,6
600 1,6 2,0 2,5
700 1,6 2,0 2,5
800 16 2,0 2,5
900 16 2,0 2.5
1000 1,6 2,0 2,5
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5.10 Knacc npounoctn Tpy6 m3 BULIT

5.10.1 Boifop xnacca MpoYHOCTH TpPY0 Ha NEpBOi CTafMH pacdera OCYMIECTBIACTCS
METOJIOM COTIOCTABNICHHS HecyIeH CIIocOGHOCTH TPYO Ha BO3ACHCTBHE BHEMIHEH Harpy3ku O
H BHYTPEHHETO JaBlicHUA P He3acsHIaHHOro TpyGonpoBoja.

5.10.2 Hecymas cnocoGHOCT P° u MakcEManbHO JOTIyCTHMOE BHYTpEHHEE AABICHHE
Pax, MIa (P°= max)> P HE3aCHITAHHOM TPyOOIpoBoJie onpeaeisoTcs u3 Tabmas! 5.13, a
JOIlyCTHMOE BHYTpCHHEE AaBICHHAE 3aChITKH I'PYHTa B 3aBHCHMOCTH OT BHEIIHEH IDYHTOBOMH
M TPaHCIIOPTHOH HATPY30K ONpeAEIACTCA pacieToM.

5.10.3 OcHoBHEIM KpHTEpHEM OIICHKH BEIOOpa Kiacca TpyO Ha IEpBOM CTaMH pacyera
siBnsieTcs koad¢uumenT 3anaca npounocti Ky, KOTOPEIA He NOJDKEH OhITh MEHee SIMHHLBI
IIpH CPaBHEHMH HeCyIIcH COCOGHOCTH TpyOH HAa BHENIHIOIO IIPUBEACHHYIO HArpysKy H
JIOYCTHMOrO BHYTPEHHETO NaBNCHUSA C 3afaHHLM pabounM maBneHuweM. KosddmuueHt
3amaca npo4HocTH Ko onpesenseTcs B COOTBETCTBHH ¢ 5.8.7.

5.10.4 ITpunATHA 1IACC NPOYHOCTH TPY6 Ha NMEpBOi CTaAMM ROMKEH OBITH pacCUMTaH
Ha MPOYHOCTH, YCTOHYHBOCTh, JE(HOPMATHBHOCTb, KPHTHYECKYIO BEJIMYHHY BHEIIHETO
JIaBJICHHS IIPH PACUETHBIX 3HAYECHHAX Ooys.

5.10.5 B cmyuae ecnu BEIOpaHHEIM KiacC MPOYHOCTH TPYO NHpH BEMYHMCIECHHBIX
NIPUBECHHBIX HArpy3KaX He YIOBIETBOpPseT KPHTEPHIO NPOYHOCTH IPH YKIaJKe TpyOH Ha
IUIOCKOE IPYHTOBOE OCHOBAaHHME, TO CHENyeT MpeAyCMOTPETh MPUMEHEHHE 00Jee BBICOKOTO
KJ1acca IPOYHOCTH.

5.10.6 Ecnu npuMeHeHMe Jpyroro xjacca TpyO npH yKiIaake Ha INIOCKOE OCHOBaHHE
SBIISIETCA SKOHOMHMYECKH HeuenecoobpasHbIM, ClieflyeT paccMarpHBaTh pacdeT Tpyo Ha
IPOYHOCTE MPHU YKIaJKe Ha COPOGHIMPOBaHHOE OCHOBAHME C YTIIOM OXBara TpyOhI 20=60°;
90°; 120°,

5.10.7 ComocrapneHse Hecywel cmocoGHocTH TpyGomposoma O u PY ¢
NEeHCTBYIOIIMMH BHEIIHVMM NpPUBEAEHHBIMH Harpy3kaMH M BHYTPEHHHM JAaBJICHHEM
PEKOMEHJyeTcs TakKe NPOM3BONUT, MCHONB3YS INpPAMONHHEHHBI rpaduk papHOH
IPOYHOCTH TpyO NpHd COBMECTHOM BO3JCHCTBHM BHEIIHHX HAarpy3oK M BHYTPEHHETO
JaBJIEHUA (PUCYHOK 5.6).

IIpamep pacueTa na npouHocTh TpyGonpesoaa us BUILI ruamerpom 600 mm

TpeGyeTcs mpoBecTH pacyeT Ha MPOYHOCTE, YCTOHYHBOCTS M XKECTKOCTH TpyGonposoa
u3 BUIIT xuamerpom 600 MM 1715 ClEXYIONMX YCIOBKI:

Tpy6s! kiacca K-9 no FOCT P UCO 2531;

HapyXHbli guamerp 635 Mum;

TOJIUMHA CTEHKH TPYGHI 9,9 MM;

yKJaJKka B TpaHiuee ¢ HAKIOHHBIMY CTCHKaMH, 3a0XeHHE 0TKOca m30=0,5 Ha mmockoe
OCHOBAaHME;

rpynna rpynra I'-1II (cyrnuaxm);

yAensHBIA Bec rpynTa y=17,7 KH/AM;

Moayns Aebopmanun rpynTa Ep=2,2 Mlla;

YIUIOTHEHHE rPYHTa — HOPMAJILHOE;

rayOuHa 3aI0KeHus — 2 M;

TpaHcropTHas Harpy3ka HI'-60 (ofHa MammHa);

BHEIIHAA I'EAPOCTATHYECKAs HATPY3Ka OTCYTCTBYET;

pacyeTHOe BHyTpeHHee IMAPOCTaTHYEeCKOe NaBNerne papHo 1,6 MIla;
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pacyeTHOE CONPOTHBJICHHE MaTepuana TpyObl Ha pacTaxendHe R,=300 Mlla, npu
OBEpHTENBHOI BeposTHOCTH p*>0,997.
Onpedenenue nazpy3ox om 0agNeHUs ZPYHMA 3ACHINKY.
IlInpuna TpaHInen Mo BEPXY:
B =D,+08=143Mm;

B =B, +2(D,m;,)=1,43+2(0,63-0,5) = 2,06 M
B,=B + 2(1),, + —I!-)mz o =143+ 2(0,63 + 3)0,5 =3,05m.
2 ) 2

Kosdduuuent Ky, = 0,9 npu g_2 =0,65 (cM. Tabmumy 5.6).
B, 3,05
IMapameTp, XapaKTepU3YIOLIHIA )KXECTKOCTb [PYHTA 3aCHIIKA
P, =0l25E _ =0,125.2,2=0,275MIla .

[TapameTp, XapaKTepH3yIOLHH KECTKOCTH TPyOOIIpoBOAa
3 3
P =2E _k_ =2.1,7-10° 29 =1,34 MIla,
D, —h 635-9,9

rae E - moxyns Owura pus BUIUT; £=] ,7-10° Ta.
Koaddumuent = 0,98.
Koaddunuent v papen

1 1

V=—p B-D) 027502060863 1%
1422 #4212
D, 1,34-0,98-0,63
KoadpuimenTt KOHICHTpAIIMH NaBICHAA MPYHTA 3aCHIIKH
3P, -P)  3(134-0275) 129

"T AP, +2P,) 2134+2-0275)
Onpenenenre npoussenenuit BK v u D K :
BK ¥ =2,06-0,9-0,512=0,95;
DK, =0,63-1,29=0381.
Tak xax D, K, <BK v, To onpesieneHye BEPTUKAILHOA HArPY3KH OT NABJIEHUA IPYHTA
3aChHIIKH IPOU3BOAUTCA IO GopMyITe
O, =nyHyD K, =115-17,7.2-0,63-1,29 = 33,08 kH/m.

PasropelicTByOINass pacdeTHOM TOPH3OHTANBLHON HArpy3KH OT GOKOBOTO JaBICHMS
TPYHTa 3aChIIKH

o= ny(H + D2“ )DHXH =09 17,7(2 +-(-)’—26—3-)0,63 -0,05 = 4,65 xH/m.

Onpedenenue Hazpy3ku om 0ABNeHUA HA3eMHO20 MPAHCROPMA

PaBHOZEHCTBYIOIAA pacYeTHON BEPTHKAIBHOW Harpy3KH OT JaBJIeHHS Ha3eMHOTO
TpaHcHnopra

Q% =nq DK, =1,0-18,7-0,63-1,0-1,29 =15,07 kH/m.
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PaBHOzme#cTBYIOMAA PACUCTHON! TOPHIOHTANBHON HArpy3KH OT JABJIECHUS HA3EMHOIrO
TpaHcruopTa
O, =g, xD A, =1,0-18,7-2.0,98.0,63-0,2 = 2,30 xkH/m.
PaBHOAEliCTBYIOMAA pacyeTHON BEPTHKANTBHOM Harpysku OT COOCTBEHHOTO Beca
Tpybonposoaa
O, = nny (D, —h) =1,1-3,14-72,6-0,0099(0,63 ~ 0,0099) = 1,54 xkH/m .
PaBHOZEHCTBYIOMAA pacYETHOMH BEPTHUKAIBHOM Harpy3Ku OT Beca TPaHCIOPTHPYeMOM
BOJIBI
0, = n0,251rymD02b =1-0,25-3,14-9,8.0,612% -1=2,89 xH/m.
PacyeT Ha IPOYHOCTH NPH ACHCTBUY Ha TPyOOIPOBOX BHEMIHUX HATPY3OK:
M =0235(Q2 + 02 )r., = 0,235(33,08+15,07)0,317 = 3,58 xH/m;
M =018(0, + Q,)r,, = 0,18(1,54 +2,89)0,317 = 0,25 cH/m;
M, =-0,125(0" + 0" Jr., = ~0,125(4,65+2,30)0,317 = ~0,28 xH/n;
M=M,+M!+M, =38+0,25-0,28 =3,55 xH/m.
Omnpenenenne pacyeTHOH JHHEHHOH NIPUBEICHHON SKBUBAICHTHOH Harpy3Ku
Q:p M 3,55
0,318~, 0,318-0,317
Onpenenenye ko3 bHIMenTa, YIUTHBAIOIIETO BAXIHAE OTHOpA IPyHTa

1 1
E= P = 0275 =0,834.
1+

=35,2 xH/M.

)

I+ P, +0,143P 1,44 +0,143-0,275
Ormnpenenenne npegenbHON pa3faBIKBarOIel HATPY3KH TPYOBL, YIOXKEHHON B TPYHTE
o = mRh>  300-9,9°

©095¢,D, 095-0,834-630
Jns tpy6 xnacca K-9 Q° = 47,0 xH/m .
KoaddumuenTs! 3anaca NpoYHOCTH:
=28 g k=20 g,

35,2 35,2

YcnoBre MpOYHOCTH COBIIOKaeTCs.

=589 xH/™m.

Ky

Pacuer Ha HpovHOCTSH PN AelicTBHH IPYHTOBBIX HATPY30K, Beca TPYGONpoBoAa,

BO/bI 1 00pa3oBaHusl B TPYGONpPoOBOAE BaKyyMa

CyMMapHBIii MOMEHT OT JeUCTBHS 3THX Harpy3ok M=2,28+0,25-0,18=2,35 xH-m, Torma
pacueTHAas NpHBEicHHas Harpys3ka Oy, pabHa 25,4 xH-m. PacyeTnas npuBencHHas Harpyska
OT BCEX JEHCTBYIOIIUX CHII (CM. pacyeT Bblile) paBHa 35,2.

Onpenenenre KodbdulMeHTa, YYMTHBAIOMEr0 BIHSHWE OTNOpa TIpyHTa MpH
06pa3oBaHUH B TpyOONPOBOAE BaKyyMa
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1 1
€. = I T oan-0l =0,79,
P +0,143P_ 1,34 +0,143-0,275

rie P, — BeIMYK®HA BakyyMa B TpyOOIIpoBoOzE.
Omnpenenenue npefenbHOR JOMYCTMMOH pasfaBiMBaloell BHEINHEH HAarpy3ku IpH
o6pa3oBaHuH B TPYOOIPOBOJE BaKyyMa

mRh®  1,0-300.9,9

Op = = ~— =6L18kH/™.
ED, 0,79-0,63
Venosue npoutocta cobmonmaercs: 61,18 > 32,5 kH/M, xoodduiment sanaca mpouHocTH
K= SLI8 _ =24,
25,4

Pacuers moxaszamu, uyro Tpybn w3 BUINI kmacca K-9 nmamerpoM 635 MM
YAOBNETBOPAIOT TPeGOBaHUSIM HAfeXKHOM paGoThl MOJ3EMHOrO HAMOPHOTO TPYGONMPOBOAA
npu 06pa3oBaHHH BaKkyyMa.

5.11 Pacder Ha ycToM4MBOCTEL DPH Bo3/JeiicTBHH Ha TPYGONIPOBO/I BHEIIHHX HATPY30K

5.11.1 Kputuyeckoe BHENIHEE PaBHOMEPHOE HaBJiEHHE OIPpEJENSETCA CICHYIOIHM
obpaszom.

P

W3 yenosus P, < T" noiy4aem, uto P, = 0,275 MIla < 0,335 Mlla, Torna g = P, =
=1,34 MITIa.

5.11.2 OmpenenseM paBHOMEPHO paclpeleicHHOe JaBjcHEE OT JeHcTBylomeH
Harpy3Ke ¢ y4yeroM q) 1 6e3 ydeTa g2 Bo3AeHCTBHS TPAHCIOPTHEIX Harpy3oK:

1) npy meitcTBAM Ha TpyOOIPOBOA BHEITHUX HArPY30K:

g =2 232 _ 55\ K, =24 o,
D, 635 0,55
q2=Qi=254—040MHa K, =1§—4——335
D, 635 0,40
2) npu obpa3oBaHun B TpyOONPOBOJE BAKYYMa:
q, = %+ P, =0,55+0,1 = 0,65 MIla K, =2,06;
q, = O +P, =04 +0,1=0,5MIla K, =2,68.
D

H

VYenoBusaM ycTORYHBOCTH TPYOOIPOBOJ YAOBIETBOPACT.
5.12 Pacuer Ha )kecTKOCTS (110 AedopManun) NPy BHEMIHEM HATPYKECHUN
pacuerHofli npUBeNeHNHOH HArpy3Koi

5.12.1 Pacuer momycTuMoro mporu6a mis Tpyé ¢ IEeMCHTHO-TIECYaHBIM IOKPLITHEM B
3eMJIe BHIIONHSAETCA 1O ycnonmo

f— Ory §<003 635 =19,05 mm,

JI

= 6,6 MM ; P,=1,34 MIla; 0n,=35,2 xH/™m; &= 0,79;

35,2-0,79

e =413
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KoadduimenT 3anaca npounocty Ky pasen 19,05/6,6 = 2,88,

XectkocTe TpyOomnpoBoja JOCTATOYHAZ NpPH  3aKaHHBIX YCHOBHAX BHEIUHEH
IPUBEAECHHON HArpy3KH.

5.12.2 PacueTh! moKa3auM, 4TO NpH 3afaHHLIX TapaMeTpax BHEIHHEH Harpysks TpyOsl
nuametpoM 600 MM xiacca K-9 moNHOCTBIO YIOBNETBOPAIOT TpeGOBaHMAM MO MPOYHOCTH,
YCTOHYHMBOCTH Y JKECTKOCTH OT BO3ZECHCTBUA BHEIHUX HArpy3okK.

5.12.3 Pacuer TpyGornpoBoxa Ha KOMOHHMPOBaHHYIO HArpy3Ky HPOH3BOANTCA IUIA JBYX
ClIy4aeB:

He3achIIaHHOTO TPyOOmpoBOAa;

3aCHIIaHHOT0 TPyOonpoBoaa.

5.12.4 3HaueHuWs NOMYCTHMOrO BHYTPEHHETO AaBieHHS Phn I Tpy6 ximacca K-9,
omnpepemsieMoro 1o gopmyse (5.48), paBHbr:

1 Py =P 1-Zm ) _07(1-352) _ 5 4 M,
0 47,0

2) By, =P 1——Q-";§’~ =971-222 | ~397 MIa.
0 58,79

Pron ans Tpy6 mmamerpom 600 MM nmo maHHeM TaGmunsl  5.14 pasHo 3,6 MIla,
3afaHHOe pabouee naBnenwe paeHO 1,6 MIla. Koaddumnpents: 3amaca npoyHOCTH Ha
BHYTpEeHHEE JaBICHHUE PaBHEI

k=228 1sukr=2T .
16 16

KoatdrmmeHTs! 3anaca IpoIHOCTH IpH 3aNaHHOM paGodeM Japieul Pys=1,6 MIla GyayT
COOTBETCTBEHHO paBHb! 2,01 1 2,90.

5.12.5 3HaueHHs HCIBITATEIBHOTO NaBiieHUs P, TpyOONpoBOXa, ompeiersieMble I0
CHulI 3.05.01, 6yayT paBHE

P, =125P,; =1,25-16 = 2,0 MIla.

3HaueHue Py HazHAaYaeTCs PacueTOM JUIsi KOHKPETHOIO TPY6OoIpoBoa.

5.12.6 [lna pacderoB peKOMEHIyeTcs HCIIONB30BaTh TaKxke rpaduk HecymeH
€1oco6HOCTH TPYO He3aCHITaHHOTO TPYOOIpPOROIa, IPHBEACHHOTO Ha PHCYHKE 5.6, KOTOPBIH
TIO3BOJIAET ONpEeNeNUTs 3HATMEeHUA BHEIIHeH IIPUBEACHHOM HATPY3KM OT 3aIaHHBIX BETHYHH
BHYTpPEHHEr'0 JaBJIEHAs 1 Ha00OPOT.

5.12.7 TlpemBapurensHOe UCHBITATENHHOE NaBIeHWe B TpyOompoBoje ¢ pabounmm
nasyenreM 1,6 MIla B cootBercTBuM ¢ Tabmuueit 5.14 momxHo ObrTh paBHO 2,0 Mlla,
IpHeMOYHoe AaBnenue Pr= P,+ 0,5 = 2,5 MIla.

Bennumnaa aomycTHMOro IaBlieHHs M3 YCIOBHS IPOYHOCTH B TPYOOIPOBOZE IpPH
Onp =35,2 xH/m ans tpy6sr xmacca K-9 pasma 2,5 MIla (o rpadumky 5.6); Py=4,5;
P=5,0 MIla.

5.12.8 PacyeTs! mokasanu, uro Tpy6a xnacca K-9 gmamerpom 600 MM yIAOBIETBOpPSET
BCEM INPOYHOCTHHIM TPeOOBaHHAM, NPEHBSBIAEMBIM K He3acHITAaHHOMY H 3acCHITaHHOMY
TpyOOonpoBOaaM, npu paGouem masieHud 1,6 MITa.

5.12.9 Metoauka pacuera, H3JI0XKEHHad B pa3fieiie S5, NO3BOJAET BHIOpATh ONTHMAILHOE
pabodee M MCHBITATENBHOE JABICHHE B 3aBUCHMOCTH OT BHEIIHMX HArPY30K I BCEX
JIMaMeTpoB M KJ1acCOB TPYO, IPUBEAECHHBIX B IPHIOXKEHHH A.

5.12.10 KopcTpyxnan Tpy6 H COSRMHHTCIbHBIX 4acTel, IPUBEZCHHBIC B MIPHIOXCHHA
b, cooteTCTBYIOT OCHOBHEIM TpeboBarusam 'OCT P ICO 2531.
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5.13 ITapameTpbl, BIMAIOMHE HA KOPPOSHOHHYIO arPecCHBHOCTE
TPYHTOB [0 OTHOIIEHHUIO K Tpy6am n3 BUIIT

5.13.1 Cornacso I'OCT P MCO 2531 Ha KOpPpO3MOHHYIO arpecCHBHOCTh IPYHTOB IIO
oTHomeHmio K TpySam w3 BUILT" pimsmoT cnemyionye napaMeTpsl B 06CTOSTENBCTRA: YIeABHOS
9MEKTPHYECKOe CONPOTUBNIEHHE IpyHTOB; pH; HamiuMe TPYHTOBBIX BOJ Ha YPOBHE TpYOEI
HaJTIve KOPPO3HOHHBIX HIEMEHTOB ¥3-3a CBA3H C HAPYXXHBIMH META/UTIECKAMY KOHCTPYKIISIME;
3apakeHHe TOYBBI CTOYHBIMU BOJAMH HIIM OTXOJaMU; BO3/eHCTBYE Oy KIAIOIIHX TOKOB.

5.13.2 Kputepusamu onacHocTs Kopposuu Tpy6 u3 BULLT MoryT ciyXurh:

BENIHYKHA YJIEIBHOTO IEKTPHYECKOro COMPOTHBIEHHS IPYHTA p MeHbIe 30 OM'M;

BenuuuHa pH MeHbIue 6;

3arps3HEHHE TOPOIACKHMMYM H IPOM3BOACTBEHHBIMM CTOYHBIMH BOJAMH, a TaKXke
OpraHMYECKUMH BEIECTBAMM, HOCTYIHBIIMMHU C IPOMBIIITIEHHEIMH BBIOpOCaMH;

Halu4que KOPPO3HOHHBIX JJIEMEHTOB M3-332 CBS3M € HAPYXKHBIMA METAUTHYECKHMHU
KOHCTPYKUMAMH, CIIOCOGCTBYIOIMMY TIOAB/IEHUIO MaKpoTiap.

5.13.3 BaxueHmuM U3 MepeyrcIeHHsIX B 5.13.1 KpuTepreB 0nacHOCTH KOppO3ud Tpyo
u3 BUIIT" senseTcst BeIMUKHA YAESTBHOTO 3IE€KTPOCONpPOTHBICHU IpyHTa. Paktnuecku ona
olpesienaeT Bee Apyrue GakTophl, crrocoGCTBYIONEE KOPPO3KH.

5.13.4 Metoauka OMNpeeIeHUs YAENBHOTO DIEKTPHYECKOr0 CONPOTHBICHHS IPYHTA p
npunuMaercd B coorsercteud ¢ ['OCT 9.602.

5.13.5 KputepneM onacHOro BiMAHHS ONyXKHAIOMEr0 IIOCTOSHHONO TOKa Ha
Tpybonposog w3 BYIIT sBisercs Hanmuywe M3MEHSIOMErocs IO 3HAKy W 3HAYCHHIO
CMELICHHUs NOTeHIHANa COOPYXKEHHA 10 OTHOIIEHHIO K ero CTalMOHApHOMY NOTEHLHATy
(3HaKomepeMeHHas 30HA) WM HalHuue TOJBKO IOJIOXHTEIBPHOTO CMENICHUS MOTCHIHAIA,
KaK [PaBIIIO, M3MEHAIOIEroCs 10 3HAYCHAO (AHOLHAS 30Ha).

5.13.6 MeTozuka onpeReneHHS ONACHOTO BIHAHUA OIyXIAIOWIETO MOCTOAHHOTO TOKa
npunumaetcs B cootBerctsum ¢ FOCT 9.602 u PJT 153-39.4-091 [10].

5.13.7 KputepreM ONacHOro BIIMSHMS NEPEMEHHOrO TOKA MPOMBIIUIEHHOH 9YacTOTHI
(6ay>xaaromero W MHAYUMPOBAaHHOro) Ha Tpy6onposoasr u3 BUII" apnserca cmemenue
CpefiHero 3HaveHusd NOTeHIHala TpyGonpoBoaa B OTPHIIATENEHYIO CTOPOHY HE MEHEE YeM
Ha 10 MB 10 OTHOIIEHHIO K CTALOHAPHOMY HMOTEHIUATY MM HAJIMYHE NEPEMEHHOIO TOKa
TUI0THOCTBIO Gontee 1 MA/cM® (10 A/M?) Ha BCTIOMOTATETBHOM 3NIEKTPO/IE.

5.13.8 MeTonuka oOmpeaeeHHMd ONAaCHOro BIHMAHMA IEPEMEHHOr0  TOKa
npunumMaercs B coorBetctsuu ¢ F'OCT 9.602 u P 153-39.4-091 [10].

5.13.9 OmnacHoe B/MAHHE NOCTOSHHOTO ONY)KIAIOLIETO M NEPEMEHHOIO TOKOB CIEAYET
OlleHWBATH i TpyOomposonos n3 BUIIT Tombko B TOM ClIydae, KOIZa COCHHMHEHUsS TpyO
00ECIIEUMBAIOT HENPEPHIBHYIO JJIEKTPHYECKYIO CBA3b IO MeTANTy (CBapHblie WM (iraHICBEIC
coemuenns). Ilpm pacrpyGHom coemumenmu Tpy0 u3 BUIID uepes wusommpyromme
YIUIOTHHTEIBHBIE PE3UHOBBIE KOJIBIA HIH POKIAZKH, yCTaHABIMBAEMBIC HA PacCTOSMHHE He Oonee
YeM uepe3 6 M, HEIPEPHIBHOCTE LEIMH 110 METAJLTY HapyIIaeTCst U OacHOCTb ACHCTRIA Gy KAAtOLIHK
TOKOB 3HAUMTENGHO YMEHBINACTCA, YIO CO3/AET YCIOBWS, MCKIOYAIONME HEeoOXOMMMOCTD
IIPUMEHEHNS CIIELUAIGHBIX MED I10 3alIKTE TPYyOOIPOBOKOB OT BIHAHMS OIIy>KJAFOIRIX TOKOB.

5.14 3ammTHb1e noxpeITHA JUIg TPY6 n3 BUIHT 1 rpe6oanna k HUM

5.14.1 Jlns sammThl OT KOPPO3MM MOI3EMHBIX TpyOompoBojoB w3 BUII" B
3aBHCHMOCTH OT yCJIOBUI KCIUTyaTalu (KOPPO3HOHHOM arpecCHBHOCTH TPYHTOB H HAIIHSL
OJIyKHAIOIIUX TOKOB) HCIIONB3YIOTCS:

3AMUTHBIE TIOKPHITHS (KaK M30JIALHAOHHbIE, TaK B IPOTEKTOPHOTO THIIA);
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INEKTPOXHMHYECKad 3aIUTa,

crienyanbHad moCTeNkb Noj TPYOOIPOBOJ ¥ 3acChiKa [PYHTOM, KaK IPaBHIIO, IECKOM B

LEIAX CHYPKEHHA KOPPO3HOHHOH arpecCHBHOCTH IPYHTA.

5.142  Cormacko I'OCT P MCO 2531 B 3aBHCHMOCTH OT BHEUIHMX YCIOBHi
aKcITyaTarmuu TpybomposoxoB w3 BUIITT u ¢ yueroM IEHCTBYIOMINX HAMOHATLHBIX
CTAQHAAPTOB MOTYT HCIHONB30BATHECS 3alNUTHHIC HApYXXHBIE IOKPBITHS H3 CIEAYIOIIHX

MaTepHaoB:

METJUTHYECKUH IUHK ¢ 3alIUTHBIM CJIOEM;
OGOFaHIGHHaSI IIHHKOM (HHHKOH&HOHHSHHH}I) Kpacka C 3allfUTHBIM CJIOCM;
YTOJIOECHHOC IOKPBITHC U3 METAUIHYCCKOr0 NUHKA C 3aliUTHEIM CJI0EM;

HOJIYPETaH;
HOJH3THJICH;

bubporeMeHTHBII PacTBOP;
JIMIKHE TOJIUMEPHEIE JIEHTHY;

6utyMHas Kpacka;
SMOKCH/HAT CMOJIA.

5.14.3 HapyxHble  TOKPBITHA

BCIIOMOTATEILHYIO apMarypy.

PacIpoCTpaHsIOTCA

Taxxe

Ha  QUTHHTH

H

5.14.4 Jna sammrer TpyOomposogor u3 BUIIID mawbonsmee pacnpocTpanenue

TIONIYYUNIN CAEAYIOINHE BHEIMHAE 3aI0UTHEIE IIOKPBITHS:
CTaHAapTHRIEC (METAIAYECKYIl HHHK + OUTyMHas Kpacka);

C JOIOJHUTENBHOH 3aIuToM (MeTaUTMICCKH HHK + GHTYMHas KpacKa + HaJeBaeMblid
IIPY IIpOKJIafKe IIOJMITHIICHOBBIA pyKaB COTNIAcHO PUCYHKY 5.7 1 Tabmane 5.16).

TloMmaTAICHORLT PYKAB

o

L

%

Pucynox 5.7 - TloAn3THNEHOBDIH pyKaB A5 Tpyo

Ta6nuna 5.16 —PasmMepsl MOMMITHICHOBOTO pyKaBa

JlnuHa pykaBa IlInpuna pykasa

YenosHbiit mpoxo Tpy6sl, MM L wm 1* vt
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
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Oxonvuanue mabauywr 5.16

VcnoHsiit mpoxon TpyOI, MM Jlnuxa pykaBa Ilupuna pykasa

L, MM I*, MM
600 6600 1300
700 6600 1600
800 6600 1800
900 6600 2200
1000 6600 2200

* /- wmupuHa pyKaBa B IIOCKOM (COXKEHHOM BABOE) COCTOSHHH.

5.14.5 CragpapTHoe NHHKOBOE IIOKPHITHE SBJIIETCA AaKTHBHBLIM BCIEACTBHE
rajJbBaHH4YECKOro B3aHMOJEHCTBHS IapHl HUHK — 4yryH. IIpy 5TOM MeXaHH3M 3allUTHI
uMeeT JBOUHOMN 3¢ (eKT: Iph KOHTaKTe ¢ rPYHTOM GOPMUPYETCH MIOTHLIN, CIIOMHON U
JIMIKHA 3alIUTHRIA CIIOM M3 HEPacCTBOPHMBIX collell IMHKA; B Cliy4ae JIOKaJbHOTO
TIOBPEXICHUS 3alATHOTO IOKPHITHA IIPOMCXOJUT aBTOMATHYCCKOE BOCCTAHOBJICHHE €ro
LETOCTHOCTH (33 CYET MOCTYILICHHS HOHOB Zn’® m3 Gnusnexamux HEMOBPEXKACHHBIX
yYacTKOB K IIOBPEXICHHOMY ¢ o0pa3oBaHHEM BIIOCICACTBHH HEPaCTBOPUMBIX cojel
I[AHKA).

5.14.6 ITokpeITHE W3 METALTIYECKOTO IMHKA JODKHO HAHOCHTECH Ha CYXYIO [IOBEPXHOCTE
TpyOB1, Ha KOTOPOH HE JODKHO OBITH CHCHOB PiKaBYMHE], IOCTOPOHHHX BEMISCTB U 3arps3HEHHH,
NPeIITCTBYIOMUX afre3uy MOKPHITHA, M3 pacdera He MeHee 130 v’ (Ha OTJENBHBIX YIACTKAX
nonyckaercs He MeHee 110 ).

5.14.7 ins zammtel TpyO, paboTaiommx B- YCIOBHAX OYESHB BEICOKOH KOPpPO3HOHHOMN
arpeccMBHOCTH TIpyHTa, MOTYT MCIIOJIb30BAThCSA JONOJHHTENbHbIE CPEACTBAa 3allUTHI
(IIOXpBITHE NONNYPETAHOM, SKCTPYAUPOBAHHEIM MOJUITHICHOM).

5.14.8 B kadecTBe JIONOIHUTEIFHOTO CPEJICTBA 3AlMTHI OT KOPPOSHOHHOI arpecCHBHOCTH
TPYHTa PEKOMEHIYETCA UCIIONBE30BaTh 3AIMTHYIO (WM IPOTHBOKOPPO3MOHHYIO) IOCTEND, T.€.
PaBHOMEPHO MpPHJEraloluidi CO BCEX CTOPOH K HapyxXHOH 4acTi Tpybomposopa cIoH
HearpeccHBHOr0 IpyHTa (TlecKa UM MECTHOTO IPYHTa, OCBOOOMICHHOTO OT KaMHei).

5.15 YcTpoiicTBO 3/1eKTPOXHMUYECKOH 3aIUTHI TPYGONPOBOAOB

5.15.1 Dnexrpoxumuueckas 3anmra (OX3) 0T KOPpO3HM IPOTOKEHHBIX B 3€MIIE
TpyGonpoBogos u3 BUII' ¢ coemuHeHuaMH, o06GecHeUMBaIOMHEME  HENMPEPHIBHYIO
SNMEKTPUYCCKYIO CBf3b IO METANTy, MJO/KHA IPOW3BOJUTHCA B TPYHTaX BEICOKOM
KOPpO3HOHHOY arpeccuBHOCTH (p <15 OM'M) U (MIM) IPH ONMACHOM JAEHCTBHMHU IIOCTOSHHOTO
61y>KaOIIET0 U IEPEMEHHOT0 TOKOB IIPOMBILIIEHHOH YaCTOTEL.

5.15.2 Tlpu pelmeHwm BOMpoca O IENECOOOPasHOCTH 3alMTHI OT KOPpO3uM TPYyO
BUIIT mpu onacHOM AeicTBUM 6Ty aatomUX TOKOB CIEAyeT pa3iIniaTh ABa CIIydas:

TPyOBI U30JIMPOBAHE! OJHA OT APYTOH;

HMEeTCA METANIHYECKad CBI3b MEXAY TpybaMu.

5.15.3 B cnyuae HagexHOW W30JIIUMM CTBIKOB Tpye OX3 tpyGompoBoma B 30HE
BIMSHYS OTyXIalomux TOKOB He TpebyeTces; oTka3 oT DX3 Moxer ObITh 060CHOBaH MaJoi
BEPOATHOCTBIO OIIACHOTO HEHCTBHSA KOPPO3UOHHBIX MakKpoliap OT KOHTAaKTa C IOCTOPOHHHM
KaTOZOM HJIM KOPPO3MH IOJ HeiicTBHeM ONyxkIarolero Toxa (HanpuMmep, B TpyGompoBoax
u3 BUIIT', cMOHTHpOBaHHBIX u3 TpyO INHHOW 6 M C PE3UHOBEIMH YIUIOTHUTEIBHBEIMU
MamXeTaMHt MKy HUMU).

5.15.4 Tlpumenerne IX3 o6s3aTeNBHO B TEX CIyJasx, KOTAa UMEETCA META/LIMIECKas
CBA3E MeXIy Tpybamm ((aHneBblc W CBapHEIC COSAMHEHHUS) M TpyOomposox m3 BUIIID
HaXOMHUTCS B 30HE ONACHOro AeiicTBHs Oy XAAIOIuUX TOKOB.

31



CII 66.13330.2011

5.15.5 [na Beibopa Tuna OJX3 TpybompoBojor m3 BUIIT pexomeHmyercs
pyxosoactoBathcs 'OCT 9.602 ¢ yyerom ocobennocteit Tpy6 u3 BUIIIT

5.15.6 B kauecTBe NpPOTHBOKOPPO3HMOHHON 3ammmTHl Tpybomposomos um3 BUILT
MOTYT IPUMEHATHCA CIEIYIOIHE ITOKpEITHA (Tabmuna 5.17).

Ta6nuna 5.17— IporuBoxoppo3noHnas 3amura Tpy6 u3 BUMI

'V nesHOe HNEKTPOCOTIPOTHBICHHE
rpyHTa, OM'M Tun samuTHOrO NOKPHITHS
25-30 LlunkoBoe + GuTYyMHOE
15-25 I{mukoBoe + GuTYMHOE, TIOJIMITIICHOBEIH pyKaB
Menee 15 JlononHUTENbHBIEC MCCIESAOBAHNS

5.15.7 HesaBHcHMO OT BENHYMHBI 3JICKTPOCOIPOTHBICHHA TIpyHTa IPUMEHEHHE
TOJNIMITUNICHOBOIO pyKaBa JOMONHHUTCIBHO K BHENIHEMY IIMHKOBOMY H OGHTYyMHOMY
HOKPHITAAM PEKOMEHAYETCA B CICAYIONIHX YCIOBHAX:

HCKYCCTBEHHBIE TPYHTBI, COAEp)Kaulde OYJEDKHHKH, KIMHKEp WIM NPOMBILLICHHBIE
OTXOZBI (4aCTO BCTPEHAIOIIHECA B HACEICHHEIX ¥ IPOMBIILIEHHBIX paiioHax);

TopsTHbIE TOYBEL,

[IOYBEI, 3arps3HCHHbIC NPOMBINUICHHBIMH, CEIBCKOXO3AUCTBEHHBIMH OTXONAMM HIIH
KaHaIM3alMen 1 T. A.;

TIOYBBI, COJEPXKAIINE OTXOABI FOPHOT'O POM3BOACTRA;

LOYBB], IIOJBEPXKCHHEIE BIMAHMIO ONYXHalOIMX TOKOB (KENE3HBle JOPOTH,
HOPOMBIIUICHHOE O00OpYAOBaHHe, HCHONB3yIOmee HOCTOSHHOES HaNpsOKeHHE, OIH30CTh
KaTO[HO-3aIUINCHHBIX CTPYKTYP C IIOBPEXIECHHEIM H30MHPYIOMHM IIOKPHITHEM).

5.16 XIpoknagka TpyGonpoBoI0B
Vnakosxa, mapxuposka, mpancrnopmuposanue mpyb u ux xpanenue

5.16.1 YmakoBka, TpancoopTHpoBaHue, 0GOpMIICHHE JOKYMEHTAIMM U XpaHEeHUe TPpyO
JO/DKHBI IIPOM3BOJMTECS B cooTBeTCTBUM ¢ Tpeboparuamu I'OCT 10692.

5.16.2 Tpy6s1 u coepunutenshsle gactd u3 BUIIT nomyckaetcs nepeBO3UTh B MOOHIX
TPAHCIIOPTHAIX CPEJICTBAX B 3aKPEIJICHHOM COCTOSHUM, IPEIMATCTRYIOMEM HX NEPEMELIEHHMIO.
Tlpn nepesoske TPyO aBTOTPaHCHOPTOM JTMHA CBHCAOIMX KOHILIOB HE HODKHA IPEBHINATDH
25 % nnuHb TPYOHL.

5.16.3 Tpy6sr Dy 80 —300 MM TpasCTIOpTHpYIOTCA B makerax. Uucno Tpy6 B makerax
periaMeHTHpyeTcs JOKyMEHTauuel 3aBoja-usrorosurtent. Tpy6sr Dy 350 — 1000 mm
TpaHcnopTupyroTcs 6e3 maxeros. Ha riankue KOHIBI M B pacTpy6sl TpyO Bcex AMaMeTpoB
YCTaHaBJIMBAOTCS M1aCTMACCOBBIE 3arTyIIKH.

5.16.4 TIpu morpyske ® pasrpyske TpyO6 HEoGXOAHMO BCEria MCIONB30BATh MSATKHE
TCKCTHNBHBIE CTpombl. Ecmu  wcmone3yercs MOABEMHBIH KpaH ¢ KPIOKOBLIMH
IpY303aXBaTHBIMHM IIPUCIIOCOOIECHHAMY, TO MX KPIOKM IOIDKHBL OBITH INMPOKHMH, C
HOKPBITUEM  aMOPTH3MUPYIOINEH  pe3MHOBOM  mpoxiankod.  3amenneHde  KOKHO
IIPOM3BOAUTECSA 3a IMIafKUH KOHell i pacTpy6.

5.16.5 {ns Tpy6 GomnpIuoro auaMeTpa B LENAX 3aIquThl HEMEHTHO~MECYAHOTO MOKPHITHS
OT MOBPEXICHMS MOX KPIOKH IPy303aXBaTHEIX IIPHCHOCOOIeHUH NIOABEMHOTO KpaHa CIeNyeT
TIOJKNIAABIBATh OanmMak, HMeromui GopMy BHYTPEHHEH 4acTH TPYOsI.

5.16.6 Ilpu morpyske M pasrpy3ke MaKeTHPOBaHHBIX TPYO HeNb3s LEINATh NaKeT
KpIOKaMH 32 CTalIbHbIE YNAKOBOYHBIE JIEHTHI, TJIJKHE KOHIBI MM PacTpyOhl OTAENBHBIX
Tpy6. Heobxomumo HCmONB30BaTH CXEMBI CTPONOBKH, OOESCIEUMBAIOIINE 3aXBAT  BCETO
HaKera.
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5.16.7 Xpanenue Tpy®6 Ha cKiagaXx ¥ CTPOMTENBHBIX IIOIAAKAX MPOM3BOAMTICS B
TPaHCNOPTHEIX NaKeTax Wik 6€3 MakeToB B CNELHANPHO 000pYIOBaHHEIX WITabegX.

5.16.8 Ilakersi TpyG MoOryT OBITH CIOXEHB! B IOTaGens, Ha OpyChAX pasMEpoM
80%80x2600 MM, o Tpn MNHM YETHIpE MakeTa B KaxaoM psay. Kaxsii mocnexyrommii spyc
NaKeTOB OTAENACTCS OT MPECABIAYINEro OpyChaMH, TOMIMHA KOTOPEIX HEMHOTO Gonbiie, deM
9HCICHHOE 3HAYEHHE PasHHUBI AHaMETPOB pacTpyba M mumaeapa TpyOst (s > D — DE).
O6mas BeIcoTa mTabeNd He XODKHA mpeBeImath 2,5 M. [lepmojudecku HEoGXOmHMO
TIPOBEPATH COCTOSHUE ITAKETOB, a Talxe OOMIyI0 cTabMibHOCTS Inrabend. Ilepen MoHTaXOM
CTalbHBIC YIIaKOBOYHEIE JICHTHI Ha [AKeTaX JOMKHEI OBITH CPE3aHB! JIMCTOBEIMY HOXHHAIAMH
114 MeTana Hin GOKOBEIM PE3aKoM.

5.16.9 IlltaGempopaHue HEMAKCTHPOBAHHEIX TPYO JOIDKHO HPOM3BONMUTECS HA POBHBIX
IPOYHBIX OCHOBaHWAX. Pampl Tpy® B ImTaCene HODKHBI ObITh YIIOXKEHEI Ha JEPEBSHHEIE
IIPOKJIAJKH MpHHOM mopsanka 100 MM Ha paccrosamu 1000 MM oT pacTpyGa M IJIaKoro KoHua
TpyOBl. Ilpm 5TOM HEOOXONMMO IIpeXycMaTpHBaTh GOKOBBIC OHOpPH), MPEAOTBpALIAIONIVE
CaMOIIPOM3BONBEHOE packaTeiBaHue Tpy6. He nomyckaercs coymapste TpyObI Apyr O Apyra,
cbpacelBaTh € TPAHCIOPTHBIX CPEICTB, NEPETAacKMBAaTh BOJNIOKOM WM NepeKarThBath. Bo
u30exaHUE NOBPEKACHUA IOKDHITHA U 3arpA3HeHus TPYO HEpeBSHHBIE NMPOKIAAKH HOJDKHBI
OPUCYTCTBOBAaTh Ha MPOTSDKSHHM BCETO CPOKA XPaHEHHS. PeKOMEHIyeTcs CIECHYIONee YMCIO
psinoB Tpy6 B mrTabene:

DN' T80 [ 100 ] 125 [ 150 ] 200 [ 250 | 300 [ 350 | 400 | 500 | 600 [ 700 ] 800 | 900 1000

Hucno | an | gV oa 22 |18 |16 4] 2| n |l 8| 7|4 4ls
panos

5.16.10 Topus! TpyG Bcex AHMaMeTPOB C BHYTPEHHUM IEMEHTHO-NECYAHBIM MOKPBITHEM,
IpeIHA3HAYECHHBIX K MCIONG30BaHUIO B IMMTBEBBIX BOAONPOBOAAX, MOJDKHBE! OBITH 3aKDHITBI
IUIACTMACCOBBIME 3aIIyIIKAMY BO M30e)xaHue 3arpsa3HeHMs BHYTPEHHETO MOKPHITHs. 3ariyInku
He JOJDKHEI CHUMAThCA C TPYO 0 MoMeHTa COOpKH COeAHHEHMIt npH yKiamke TpyOOnpoBoAa.
CoeuHHTENBHBIE YACTH JOMDKHBI XPAaHMTHCA PACCOPTHPOBAHHBIMHM IO BHAY M IMAMETpaM.
Cronopsl nox coerHeHne «RJI» XpaHaTes B OTKPHITOI Tape, paCCOPTHPOBAHHEIE IO IXAMETPaM.

5.16.11 PesunoBbie YINOTHHTENBHBIE KOJNbIA MODKHBEI XPAHHTBCA B  3aKPHITBIX
MOMEILEHUAX, B YCIIOBHAX, HCKHOYAIOMMX HX HedOopMalHio i NOBPEKICHA], IPH TEMIIEpaType
or 0 no 35 °C, ma paccrosHMM He MeHee 1 M OT OTONHMTENHHEIX NMpPHOOPOB, a TAKKe HE
TIOJBEPTaThCA BO3AEHCTBHIO PAMBIX COTHEYHBIX JTyH4eH U BEMIECTB, pa3pyINalOnX PEe3UHY.

5.16.12 B nernee Bpems Tpy6r1 m3 BUIID ¢ HaHeCEeHHBIM IEMEHTHO-TIECUAHBIM
TIOKPHITHEM JOJDKHEI XPaHHTBCA B MECTaX, HCKITIOYAIOIHX MOMafNaHUE NPAMBIX CONHEYHBIX
Jyqeld, WK OBITH 3aIMUIICHB CHECIUANLHBIM YKPHITHEM.

3emnanvie pabomor

5.16.13 3emnsnabie paboTH! MO IaHUPOBKE TPAcChl, pa3pabOTKe, 3aCHIIKE H MPHEMKE
TpaHINEH DPH CTPOMTENBCTBE TPYGONMPOBOZOB ClEAYeT IPOM3BOAUTEL B COOTBEICTBHH C
Tpe6Gosanusmu CHull 3.05.04.

5.16.14 Tlepen pazpaboTkoil TpaHImen cleayeT NPOM3BECTH pasduBky ee ocu. IIpwsMim
UL MOHTa)Ka U 3aJIe/IKM CTHIKOBBIX CoeMHeHui Tpy6 quamerpoM o 300 MM ciieqlyeT OTphIBaTh
Tiepen YKIaaKo# Kako# TpyOs! Ha MecTo. PaccTosHUEe MEX Ty TIpMSAMKaMH YCTaHABIHUBAECTCA B
3aBHCHMOCTH OT JJIMHBI YKIabIBaeMbIX TpyO. [Ipusamku mms Tpy6 muamerpom Gonee 300 MM

! DN - ycnossm1it muametp o TOCT P UICO 2531,
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JIOIyCKaeTcs OTPhIBATh 3a 1-2 JHA 0 YKIAIKH TPYO B TpaHINEIO ¢ yueToM (akTHyecKol AHBI
TPYO ¥ pacCTOSHAS MEXy CTHIKAMH.

5.16.15 Metoap! pa3paGoTku TpaHmIEH O0OYCIOBIHBAIOTCA AMAMETPOM TPyGOMpoBoza,
PEOTCXHWYECKAMH  XapaKTEPHCTHUKAMH TIpPYHTOB, peibeoM MECTHOCTH, TEXHHKO-
IKOHOMHYECKAMH TTOKa3aTeAMH TEXHIYECKHUX CPEACTB, aHAIOTHYHO KakK JUIS TPaAULIMOHHbIX
TpyOOnpOBOLOB, HANPUMEDP CTANBHBIX.

5.16.16 I'pyHT, BHIHYTHIH B3 TPaHINEH, CIEAYET YKJIAABBATh B OTBAI ¢ OAHOM (JIeBOi 1O
HalPaBJIEHHIO paboT) CTOPOHHI TPaHUIEH HA PACCTOSHHM He 6immke 0,5 M OT Kpas, OCTaB/IAs
IPYrylo CTOPOHY CBOGOHOI SIS HEpeXBIXCHAS U IIPOU3BOJCTBA IPOUHX PaGoT.

Monmaoic mpy6onpoeodos u gaconnwvix yacmeii 8 2pynme

5.16.17 Tpy6onposoap u3 BUIII" mpoxnapIBalOT NPEUMYIECTBEHHO B IPYHTE MyTEM
peaM3alyy TpaHIue oM 1 GecTpaHmeHOM TEXHONOTHIA, a TAKke B KOJUIEKTOpax (kKaHajax).
Jns npoxnamke TpyOOHmpOBOJOB B IPYHTE CICAyeT NPUMEHSTh COCXWHHTCIBLHBIE YacTH,
KOHCTPYKIIMH KOTOPBIX IPUBENCHE! B IIPAIIOXXKEHHH bB.

5.16.18 TIpu mpoxsanke Tpy6onposomoB u3 BUIIT B rpynTe momkeH cobmomarsca
TEXHOJIOTHYECKMH pEINaMeHT, BKIIOYAIOMMAN MOATOTOBUTCHBHEIE, BCIIOMOTATE/bHBIE H
OCHOBHBIE PabOTH], COCTaB ¥ OUEPETHOCTh KOTOPHIX JOJDKHBI YBA3HIBATHCA C KOHKPETHHIMH
YCIOBUAMH.

5.16.19 VmnotHenne mnpu creikoBKe Tpy® mon coemmHeHMs  «TYTON», «RJ»
OCYINECTBISETCS ¢ TOMOIIBIO PE3HHOBOrO KOJBLA Ha OCHOBE 3THIICHIPOINICHIMEHOBOrO
xayuyka CKIIIT (EPDM) 3a c4eT pauanbHOTo CKaTHS €ro B KOJNBLEBOM I1ase pacTpyba.

5.16.20 J{na ompexmeneHMs rpaHHI] MOHTaXa TJIAJKOr0 KOHIA TpyOHl B pacTpyd Ha
TpyOs! mox coemunenue «TYTON» HaHOCHTCs cnenuansHas MetKa (pacyHok 5.8). Ha tpy6s1
no coequuenne «RJ» cnenpanbHas MeTka He HAaHOCHTCA.

Inankuit xonen TpyGH Metka

N e A

y

Pucynox 5.8 — Haneceune metok. MeTka y paBHa riy6une pactpyba,
ax =y —10 MM, 1,19 Bcex AnamMeTpoB Tpyo

5.1621 HapyxHylo HOBepXHOCTH IIafKOro KkoHma TpyOer (ocoGenHo ¢acky) a0
CHeLHATHHON METKH IIOKPHIBAIOT CMA3KO#H, HOCTABIIIEMOM NPEIPHATHEM — H3TOTOBUTENEM TPYO.

5.1622 BHyTpeHHAs mHOBepxHOCTh pacTpyba Tpy6sl (ocobeHHo ma3 A
VIUIOTHHTEILHOTO PE3MHOBOTO KOJBOA) OYMIIAETCA OT IOCTOPOHHMX IIPEOMETOB H
3arpA3HEHHH C ITOMONIBIO IMETKH M ckpeOka. B xonbueBoif ma3 pactpy0a BKIaAbIBAIOT
YIUIOTHHTENEHOE PE3HHOBOE KONBLO ¢ IPOBEPKOl MPaBIILHOCTH Pa3sMEIIEHHS €ro rpebHs.

5.16.23 BHyTpeHHsiS IIOBEPXHOCTh  YIUIOTHHTSNBHOIO  PE3MHOBOTO  KOJBLA
MoKpEIBaeTcs cMaskoil. Cnemyer m3berars CTeKaHHMsA CMa3sKH IIOJ, HAPYXKHYIO IOBEPXHOCTH
YIUIOTHUTENEHOTO PE3HHOBOTO KOJIBLA,
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5.16.24 MonTtHpyeMas TpyOa momaercs X paHee YIOKEHHOM TpyOe, IIEHTPAPYETCS IO
KOHYCHOH TOBEPXHOCTH YIUIOTHHTENHHOIO PE3MHOBOrO KOJbIA M C IIOMOLIBI0 MOHT2)XHOIO
npucnocobneHus WM JioMuka (IpH MajioM JUaMeTpe TpyO) BBOJHMTCA B pacTpyd Mo
crnenuanbHoi METKU.

51625 Ilpu cHATAM yCHINA MOHTKHOrO NPHCIOCOONEHUS TIaIKHA KOHeN
CMOHTHPOBaHHOH TpyObl NOIDKEH BOWTH B pacTpyl Ha pacCTOSHHE HE MEHee BEIMMMHEL X H He
Gonee BeMMUMHBI ¥, YKa3aHHBIX Ha pucyHke 5.8. PaccrosHue or Topma pactpyba mo Topua
PE3NHOBOr0 KOJIba JOIDKHO OBITH OJWHAKOBEIM IO BCeMY mepumerpy. IlpaBWIBHOCTB
YCTAHOBKH YIUIOTHHTEIBHOTO PE3MHOBOIO KONBL@ B pacTpyd HpoBepAeTcsa CHEHNMANBHBIM
mynoM. HepaBHOMEpHOE paccTOSHHME CBHACTENBCTBYET O BHITANKHBAHME KONBIA H3 Ia3a
pacTpy0a, 1 MOHTaX CIICHYET OBTOPHTH, TaK KaK 3TOT CTHIK NIPH THAPOUCIBITAHAH JACT TEYb.

5.16.26 IIpn MoHTaxe Tpy6 noj coeaunenne «RJI» nocie ux CTHIKOBKH HEOOXOMMMO:

BCTaBHTH IIPaBhIif CTOIOP B BHIEMKY pacTpyba M MPOJBUHYTE €I0 BIPABO JO YIOpa;

BCTAaBUTh JIEBBIE cTOMOp (CO CTONOpDHOH MpPOBOJIOKOH) B BBIEMKY pacTpyba wu
IPOJBHHYTE €0 BIEBO IO yIOpa;

BOTHYTH CTOIIOPHYIO IIPOBOJIOKY BHYTPb BEIEMKH pacTpyba.

Vnoxenusl TpybompoBox ¢ coemnHeHMeM «RJ» HMeeT BO3MOXHOCTB OCEBOTO
YOIUHEHUS B KaKIOM CTHIKE 3@ CYET TEXHOJOIMYECKOro 3a3opa MeXIY HaIUIaBJICHHBIM
BaJIMKOM U NPUIIMBOM B pacTpyOHOH yacTu TpyOsI.

IMpu TpebGoBaHUM aGCONIOTHO MCKIIOYUTH YUIHHEHHE HEOOXOMMMO pacTArHUBATh
TpyOOIpOBOX IPH NPOKIAAKE IO YHACTKaM C IIOMOIILIO KaHATHOM TATH.

5.16.27 Tlpu ucnoms30BaHHHM Ha MOHTaXe TpybompoBoja Tpy0 HEMEpHOH AJMHBI
(MeHee 6 M) MX IJIagKMe KOHHBI HCOOXOIMMO HpeIBAapUTENBHO OTpe3aTh J0 TpebyeMoro
pasmMepa. [l rapaHTUpOBaHHOM CTHIKOBKH TPYO IOCIIE OTPE3KU PEKOMEHAYETCS YKOpPaYHBaTh HA
UIHY 10 2/3 TONBKO KanubpoBaHHBIE TPYOBI CO CHELMaNbHON MapKUpoBKOH (pHCyHOK 5.9),
KOTOpas yKa3bIBaeT Ha MAKCUMAIBHO BO3MOXKHYIO JUIHHY OTPE3aHU.

Pucynok 5.9 — MapKkHpoBKa /151 Ka11M6poBaHHLIX TPYG

NMpumeyanue — {1 pe3ku MOXKHO HCIIONE30BATh AUCKOBYIO (pesy, a TakxKe POIHKOBhHIC Pe3akH.
IToce oTpes3a HeOGXOAMMO ¢ OMOIILIO HANMILHUKA WiK IUTHGOBANEHON MAIUHMH! 3a4HUCTHTh ITIAJKMH KOHEI
TpyGsl 1 CHATH (acky, UTOObI M36GexaTh NOBPEKICHNT YILIOTHHTENLHOrO KONBA NpH MoHTaxe Tpy6. Mna
coepuHeHusa «RJ» Ha I'TafKoM KOHIIE HEOGXOAMUMO NpPHBApHTh KombLeBo#t yrop. [Ipuapka oCyHmIeCTBIAETCA C
MPUMEHEHUEM HUKEIIb-4YTYHHBIX JJIEKTPOJOB.

5.16.28 VnoxeHuole TpyObl, NpH HEOOXOMMMOCTH, MOXKHO pa3be[MHHTb. 1pyOBI
BBITATMBAIOT ¢ IIOMOMLIBIO PEEYHOro JIOMKpara U COCTaBHOU 06o#MEI Jins paswemuueHns Tpyo
nox coeuHeHHe «RJ» He0OXOMIMO NpeaBapUTeIbHO YAANTE CTONOPHL. B ciiydae MOBTOPHOIO
CoeMMHEeHNs TPY6 clenyeT UCIONBE30BATh HOBOE YIUIOTHHTEIEHOE PE3HHOBOE KOJIBLIO.

5.16.29 MonTax TpyGOmpoBOAa CleAyeT MPOM3BOAUTH METOAOM HOCIEAOBATEILHOTO
HapallMBaHHY U3 OJUHOYHBIX TpPyO HENOCPENCIBCHHO B MPOEKTHOM IIONOXCHHH
TpyOonpoBo/a (Ha JHe TpaHIIen).

5.16.30 Mourax Tpy6 Manoro xauamerpa (80-100) MM ocymiecTBiseTCs ¢ IOMOLIBIO
JoMa ¥ JepeBsHHOTo Opyca, auamerpamu 125-150 MM ¢ moMomplo HETH M BHIBYATOMH
LITaHrH, A1 TpY6 AuametpaMu 10 300 MM — ¢ HOMOILBIO ABYX 3aMKOBBIX IITAHT M TPOCOBOMH
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nebenxu. Montax Tpy6 auamerpamu ot 400 1o 1000 MM HPOU3BOAUTCA MPH MOMOIITHA JTFOOBIX
npucnoco6neHuit ¢ TaroBeMe yeumuamMu 90—100 xH u soime.

5.16.31 MoHTaxXx OGONaHIOBAHHEIX COCAMHHTCIRHBEIX dYacTel M apMaTypel Ha
BOJIONIPOBOJAX M3 YYTYHHBIX TPYO BBIIOJHACTCS B KaMepax HepekmoueHus (KONoAUax) B
COOTBETCTBMH CO CNOXKHBLIeHcS InpakTukodl. PacmonoxeHwe ¢iaHueBEIX COeAUHEHUMN
HETOCPENCTBEHHO B TPYHTE NOKHO CONPOBOXAATBCA HX OOA3aTENBHOH 3aluTOol OT
KOPpO3HH.

5.16.32 3ackinka TpyGOIPOBOAOB AOKHA OCYMIECTBIIATECS B ABA NIpUEMa — YaCTHIHAA
3achillka JI0 [peJBapUTENbHOTO MHCHBITAHMA M OKOHYaTelbHasd 3achIMKa IOCTE
IpeIBapUTeNbHOIO THAPABINYECKOro HCmbITaHusd. YacTHuHas 3achlika TpyGomposozna
OPOU3BOAUTCS ANS HPEAOTBpAaIleHHs IepeMemenns Tpyd oA Bo3NeHCTBHEM JABICHHSA BO
BpeMs IIPeIBapUTEIBbHOTO THAPABIIMIECKOTO HCIBITAHH,

5.16.33 YacTuuyHas 3achllKa TPAHUICH IPOM3BOAUTCS B CIEAYIOLIEM HOpPAAKE:
TpeIBapUTENLHO NPOBOIATCS IOAOMBKA MasyX M 4acTHYHAs 3achllka TPYO IpyHTOM, He
COJIepXKalluM BKIIOUYSHUH pa3sMepoM CBBIIE Y4 framMeTpa TpyO, Ha BeICOTY 0,2 M Hax BEpXoM
Tpy6B1. Bo BpeMst 3aCBHHIKHM IPOU3BOMMTCS PaBHOMEPHOE MOCTOHHOE YIIOTHEHME IPyHTa C
06enx CTOPOH TPYOH! A0 IPOEKTHOM IOTHOCTH. [IpHAMKH M CTHIK JOJDKHBI OBITH OTKPBITHI.

5.16.34 OxoHuaTenbHas 3achHIKA TPAHIICH IPOM3BOAUTCA IOCHE IPEIBAPHTEIHLHOIO
HCIbITaHus TpyGompoBonma. IlpenBapuUTeNBHO [NPHCHMIAIOTCS DNPUAMKM M CTHIKH C
TINATENBLHEIM YILIOTHEHHEM IPYHTA.

5.16.35 Ilpu mpoxnaaxe TpyOOUPOBOZOB B I'pyHTE NPH MUHYCOBBIX TEMHepaTypax
HEIIOCPEACTBEHHO Mepell MOHTAXKOM Tpy0 YIUIOTHUTENbHbIE KONbIAa MIOJDKHEI OBITH
BBIIEPXaHEI pu Temreparype wioc 20+5 °C B Tevenue 24 4.

Tpebosanus 6e3onacHocmu

5.16.36 Ipu npousBopacTBe paboT HeobxomuMmo cobmtomars Tpebosanusa CHull 12.04,
BKIIOYAsd W3MEHEHHs, Kacaloliyecs MOrpy30¥HO-pasrpy30uYHBIX, 3eMIMHBIX  palor,
THAPABIMYECKUX ¥ ITHEBMATUYECKUX MCIILITAHUM (B 4aCTH YCTAHOBJICHHUS ONACHBIX 30H).

5.16.37 CwiampoBaHue 4YYIYHHBIX TpyD, COSHMHMTENBHBIX wacreif u3 BUMIL,
JKENE300€TOHHBIX IUTT, CTPOMTENBHBIX M3JIENUM ¥ MaTepuanoB JUIL YCTpOHCTBAa KONOALECB H
YTIOPOB JOIDKHO OCYHIECTBILATBCSA COTNIACHO COOTBETCTBYIOIMMM mysxTaM Hactosiuero CII, a
TaloKe ¢ yJeToM TpeOoBaHHil Pas/IeioB COOTBETCTBYIONIHMX TEXHMUECKHX YCIOBHI H APYIHX HOPM
Ha HUX.

5.16.38 MaHunmynauuu Opu NOTPY3Ke H pasrpy3ke TpyO, COCAMHHTENBHBIX dacTel,
HKeNe300€TOHHBIX IUIUT M JPYTHX CTPOMTENBHBIX M3Jendi NOMKHBI MpPOM3BOIHTECA C
HCIIOJIb30BAHHEM WHBEHTAPHBIX I'PY303aXBAaTHBIX HPHCTIOCOONEHHH (CTpPOMOB, MATKHX
HOJIOTEHENl, TpaBepc, 3aXBaToOB M T.IL) C YYETOM NPHMEHSEMBIX IOXbEMHO-TPAHCIOPTHEIX
Mexanau3MmoB. [Ipu mepemelnieHnM IpyHTa, TpyO, 'Kene300eTOHHBIX IUIMT M T.1. paGOTHHKH
JIOJDKHBIL HAXOXUTHCS B 6€3011aCHOM 30He poBeeHus paboT.

5.16.39 Pa6ora Ha JTIOOBIX CTPOUTENHLHEIX MAIIMHAX JOJKHA NPOH3BOAMTLCS JIMLAMH,
HMEIOIMMHY Ha 3TO CHENMATBHOE paspelieHHe, H TONBKO B COOTBETCTBHHM C IPOEKTOM
IIpOH3BOJCTBa paboT. Mcmonp3oBaTe B paGoTe paspelnacTcss TONBKO HCIpPaBHBIE MaNIMHEL
UHCTPYMEHTSI, [IPHCIIOCOONCHHS B CPEACTBA MaJIOH MEXaHM3alUH, YTO JOLKHO IPOBEPATHCI
B YCTAHOBIIEHHOM ITOPAJKE C yKa3aHVEM CPOKOB, OTOBOPEHHBIX B TEXIIACIIOPTaX.

5.16.40 Bee paboune mepen TeM Kax IPUCTYDUTH K paboTe, MOMKHBI NMPONTH MOMHEBIA
HHCTPYKTaX IO TeXHUKe Ge3011acHOCTH (BBOAHEIM, HEPBUYHEIHN, TOBTOPHLIMN, BHEILIAHOBEIH 1
TEKyIuit).
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5.16.41 Ilpu mpoBeXeHMH THAPABIMYECKMX MCHBITAHMYE TPYOONPOBOROB NABJICHHUE
CIIERYeT NMOIHHMMATH IIOCTENEHHO. 3alpeIaeTcs HaXOMHUThCA Nepel 3ariylKaMH, B 30HE
BPEMEHHBIX U HOCTOSHHBIX YIIOPOB.

5.16.42 Ilpu npoBeneHMH MCIBITAHMH TPYGOIMPOBOIOB YYACTHHKM BCEX BHUIOB paGoT
JIOJDKHBI HaXOIMThCA Ha 6€30IacHOM PACCTOSHHH OT BO3MOMHOIO MECTa paspyLieHus Tpyo,
pacTpy60B H T.I1., OOHapY)KCHHEIE He(PEKTEH MOXKHO YCTPAHATH TOJIBKO NOC/IE CHATHS AaBICHHU.

5.17 Oxpana okpy:xawomel cpeabl

5.17.1 Tpy6er u daconnsie uvacty u3 BUHIT B3prBoGE30NACHEl, HETOKCHYHEL,
aneKkTpobesonacHsl ¥ paJualoHHO Ge3omacHbl ClelUaibHEIX Mep Ge30macHOCTH B TeUeHUE
BCETO CpoKa ciIyk6bI Tpy6 1 (acoHHBIX dacTeil He TpebyeTcs. Mepsl o oxpaHe oKpyXaromeit
CPeAb! OJDKHBI COOTBeTCTBOBATHL TpeGoBanusmM CHull 3.05.03 u Hacrosmero CIT.

5.17.2 Be3 cornacoBaHusi C COOTBETCTBYIOLIEH oOpraHH3aldedl He HOIYCKaeTcs
IIPOM3BOUTE NPOKIIAINKY HAI3EMHBIX TPYOOIIPOBOJOB HAa PACCTOAHUAX MEHee 2 M OT CTBOJIOB
nepeBbeB W 1 M OT KyCTapHHKOB. 3ampemiaercs NepeMelNeHHe Tpy30B KpaHaMH Ha
paccrosHuu 6mixe 0,5 M OT KPOH HJIH CTBOJIOB epeBbeB. He momyckaeTcs CKIaJupoBaHKE
Tpy6 M APYTrHX M3Aenuil Ha PacCTOSHUU MeHee 2 M OT CTBOJIOB JepeBbeB 0€3 BpEMEHHBIX
OrpaKAAIOLIYX UK 3aUTHBIX YCTPOUCTB BOKPYT HHX.

5.17.3 IIpoMbIBKY TPyGOIPOBOAOB CIACAYET BHIIONHATH C HOBTOPHBIM HCIIONB30BAHAEM
Boapl. CimuB BOABI U3 TPYOONPOBOZOB MNOCHE MpPOBEACHHA WCMBITAHUN, [IPOMBIBKH
(mesunbexuuy) NPOU3BOAUTL crocoGaMH, Ge30MacHBIMH IS OKpyXcalollel CpeAbl, mocie
OYMCTKH (OTCTAaNBaHUA) B MECTa, IPEAYCMOTPEHHBIE IPOECKTOM.

5.17.4 Teppuropus Io 3aBEpLICHUH CTPOUTEIBCTBA TPYOONpPOBONHOH CETH HOJDKHA
OBITH OuYHMNIEHA M BOCCTAHOBIIEHA COTJIACHO HpOEKTY. BpeMeHHO 3aHMMaeMEBle 3eMJIA
HOJUIENKAT PEKYJIBTHBAIINHY.

5.17.5 Otxoxsl Tpy6 u3 BULUI crexyeT Mcnonb30BaTh s JajibHeHmelH nepepaboTky.
Otxome! x*ene300€e TOHHBIX M3/IENHi ClleyeT BRIBO3UTH Ha 3aBOJEI IS HepepaboTKA WK Ha
3aXOpOHEHNe B MeCTa, CorylacoBaHHbIe ¢ opraHaMu ['occamsmuaHanzopa. Henpuronseie nins
BTOPHYHOM TepepaGoTKH OTXOMABI MOAJIEXAT YTHJIHM3AlMH B COOTBETCTBHHM C CaHHTAPHBIMH
NpaBUIaMK B HOPMaMH, [peyCMaTpPUBAIOIIHMY NIOPSIOK HAKOIUIEHNS, TPAaHCHOPTHPOBAHHS,
00e3BpexUBaHU M 3aXOPOHCHHS IPOMBIIUICHHBIX OTXOXOB. OpraHusalldH, B pe3yibTaTe
JEATENBHOCTH KOTOPBIX O6GpasyloTcs M KOTOPHIM INEPeRAIOTCS OTXOABl 1-4-To KIaccoB
OINaCHOCTH, JHOJDKHBl WMMETh JIMLIEH3WM Ha IeATeNbHOCTh N0 cOOpy, HCHONB30BAaHMUIO,
06e3BpexUBaHUIO, TPAaHCIIOPTUPOBAHHUIO, PA3MEIIEHHIO ONTACHEIX OTXO/IOB.

5.18 UcnepiTanus TpyGoripoBoxoB

5.18.1 Ucnobrranms TpyGOmpOBONOB BOJOCHAOXEHHS M HANOPHOM KaHaIM3alwy,
CMOHTHPOBAHHBIX W3 BEICOKOIIPOYHOIO YyI'YHA ¢ IMAPOBHIHBIM IpadrTOM, HOJDKHEI IPOBOIUTHCS
B COOTBCICTBHH C NpoekroM H ¢ yderoM TpeGosammit CII 31.13330 m CHull 3.05.04 c
HCIONB30BAHMEM THIIOBBIX TEXHOJOTMYECKHMX MPOLECCOB M HCHBITATENBHOTO O0OpYIOBaHMA,
AHATOTUYHOTO TOMY, Kakoe MPHAMEHSECTCS IPH TH/PABIMYECKOM (THEBMATHIECKOM) HCIIBITAHHH
HANIOPHBIX TPYGONPOBOOR B3 APYTUX MATCPHAAIOB (IIPHIIOXKEHHUE 2).

JomyctiuMoe reapasinueckoe pabodee ¥ MCHBITATEIFHOE JABJICHHE MPUHHUMAETCA IO
Tabmanam 5.14, 5.15.

5.18.2 Tlepem mnpoBeneHweM HCOBITAHHK TpyOompoBoza HeoOXomuMoO B MecTax
THOBOPOTOB, TYNHMKaX YCTAHOBHTH  JKCIE300€TOHHBIE  YIOPHI,  NPEJOTBPALIAIOMME
TiepeMeIeHHS TPYO OT BO3/ICHCTBYS IaBNICHHS BOMBI.
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5.18.3 TIlnomiamp yHopoB oOnpenensercs B 3aBUCUMOCTH OT OCEBBIX YCHIIHH,
JEHCTBYIOMINX BIOIb OCH TpyOOIPOBOAA, H NPOYHOCTH IPYHTOB.
Jns ynopa, yCTaHOBICHHOTO Ha IIOBOPOTE TPYOOIPOBOAA, STH YCHIIHS pPaBHbL

N, = O,SnDcpPsin%, (5.52)

rae P - paenenwue Boxsi, MIla;
Dgp — cpenuHHBIN AHAMETp TPYOHI, M;
0. — YroJ IIOBOpOoTa Tpy6onpoBoja.
5.184 Pacuer ymopoB pPEKOMEHAYETCA BBIIOJHATH B COOTBETCTBHM C
pexomenmanmamu [16].
5.18.5 [Ina 1npakTHYECKOrO HCHOJB30BaHMA BO3MOXEH pacyer IIo
HOMOTpaMMaM, IpUBEeJeHHBIM Ha pucyHke 5.10.
5.18.6 KoHcTpyKItHio ynopos peKoMeHIyeTcs BEIOMpaTh To Matepranam [17].
5.18.7 Ilpm mpom3BoAcTBE paboT MO yCTPOHCTBY YHOPOB CIEAYyeT cobmonarh
TpeboBamnus, nanoxenHsle B CHull 3.05.04 u mocobuu [18].
5.18.8 IlpoBeseHMe TIMAPaBIMYECKMX HCIBITaHUH TPYOOMPOBOZOB JONMYCKAeTCs
mocie JOCTIDKEHHS OETOHOM YIOpOB IPOYHOCTH HE MEHee MpPOEKTHOH. 3achUIka YNOpPOB H
IPUMEIKAIOIIMX K HAM YJacTKOB TpyO JOJDKHA IIPOM3BOMUTECA cltosMu 15-20 cM ¢ yBnakHeHueM
H TUIATETbHLIM YIUIoTHeHHeM. CTelleHs YIUIOTHEHHSA MPyHTa JOJDKHA ObITh TOBBIIIECHHOM.

2,5
Dy, . | P, MIa
T 100 1,6
900 | /
| 800 /
700 / a, rpan
/0 T 9
600 Y 70
% 60 2
500 / e Fu

400

350

250

=1 200

©

150
N X - naxo

125 ¢ — otser (1-# war)
{3 — otBer (2-# war)
V — otser (3-i mar)

80 -

Pucynox 5.10 — Homorpamma 14 BbiGopa OnopHoit Iiowaau ynopos F Ha HAIIOPHOM TPYGONPOBO/E YCIOBHbIM
AuameTpoM Dy u3 TPYS U3 BLICOKONPO4HOro HYryHa ¢ apOBUAHLIM rPadgUTOM € pacTPYGHLIMH COSAMHEHUSIMHE,
HaxoJsilLieMcest [0/l BHYTPEeHHMM RaBiieHuem P, npu yrie IOBOpOTa Tpacchl 0. ¢ ONOPoi Ha rpyHT

Npo4HOETLIO G (V1 Q ~ IPOMEeXYTOYHbIE INKAJIBI)
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6 IlpoexTHpOBaHHAE H CTPOUTEJIbCTBO TPyOonpoBogos u3 BUHIT

JUiA Haa3eMHOH NPOKJIAKM HANOPHBIX TPYGONPOBOXOB AHAMETPAMM
80-500 mm

6.1 O6mme mosoxennn

6.1.1 Pacuer Hamsemubix TpyOomposomo u3 BUII mpomsBomurcs Ha BO3ReHCTIBEE
BHYTPEHHETO JaBJICHHUS, NMONEPEYHbIi U3rHO OT COOCTBEHHOrO Beca, BECAa TPAHCIIOPTHPYEMOro
IIPOXyKTa, CHEra, BO3MOXHOTO 00/IeICHEHM!, IaBlIeHHs BeTpa.

6.1.2 Ilpu pacuere pacTpyOHBIX TpyO Ha mONEpEYHBIH H3rHO M OCEBOE pacTHKEHHE 3a
pacyeTHOE CONPOTHBICHME NpHHHMaeTcd BenmMyuHa R,=300 MIla, paBHas mnpeaeny
YHOPYroCTH Ha pacTsxeHHe. [IpenesbHBIM COCTOSHHEM CUHTAETCA NOCTHXKEHME B METALIE
Tpy6 HanpspKeHMH, PaBHBIX IPSAEIY YIPYTOCTH.

6.1.3 Harpy3ku, nomiexaimpe ydery HpH pacdeTe HA H3rH0 Hag3eMHBIX
TPyGOIIPOBOJIOB, ¥ 3HAYCHUS COOTBETCTBYIOLMX KO3(PHUIMEHTOB IIeperpy3KH IPABEACHBI B
tabmme 6.1. CoyeraHuss Harpy3ok M BO3ZJeHCTBHIl NOJDKHBI NPHHHMarbci B Haubonee
HEBBITOJIHBIX KOMOMHANMSAX JIA TPYGOIIPOBOAA M OTACABHBIX EMEHTOB KOHCTPYKLIHH.

Ta6nuuna 6.1 — Bagel Harpysok u 3Hauenns kKo3pQpuunenToB Neperpy3Ku UpH pacyere
HAI3eMHBIX TpyGonposoxos mo [5], [6], [7]

Harpysku KoapduuneHt neperpysxku

CobcTBeHHbIN Bec TpyGonposoaa |
Bec TpaHcnopTupyemMol Bobl 1,0
Bec o6neneHenus Tpy6s 1,2
CHeroBas Harpyska 1,4
BeTpopas Harpyska 1,2
[MpomonsHble (BROAL OCH TpYObl) HANPMDKEHWA OT pAacueTHOro 3HAUCHHA 1.0
BHYTPEHHETO aBJICHUS ’

CelicMHYeCKHe BO3AEHCTBUA 1,0

6.1.4 OcHOBHBIE COuYETaHHS HArpy3ok cOCTOAT H3 CcOOCTBEHHOro Beca, Beca
TPAHCIIOPTUPYEMOM  BOABL, MNPOMONBHEIX  YCHIMH OT  BHYIPEHHEro  JaBJICHU.
JomonHuTeNbHEIE COYETAHMS. COCTOAT M3 Harpy3oK, BXOJAUIMX B OCHOBHOE COYETaHHE, C
InoGasyeHueM Harpy3KH OT OONeICHEHIS ¥ BETPOBOM MM CHETOBOM Harpy3ku ¢ YMHOXKEHHEM
pacyeTHBIX Harpy3oK (KpoMe COGCTBEHHOIO Beca U Beca Bozbl) Ha koaddumuent 0,9.

6.1.5 CoveraHue Harpy3oK C YYETOM MOHTAaXHBIX HAarpy3ok IIPH pacyere oT
obnefeHeHnst M CHera sBIseTcs JOIIONHHMTENbHBIM. Bec Tpyd ¢ BHYTPEHHHM IIEeMEHTHO-
necyansiM nokpertueM (LIIIT) mpuruMaerca mo mpuioxeHHo A. Bec Bompl mpuHHMaeTcs
PaBHEIM BHYTPEeHHEMY 06beMy TpyOHl, YMHOXEHHOMY Ha IUIOTHOCTD BOIKI.

6.1.6 PacueTHBle Harpy3ku OT BO3JEHCTBHS BeTpa B TOPH3OHTAILHON IIIOCKOCTH IS
OMMHOYHON TPYOBI NEPIECHAUKYIAPHO €€ OCH, OT CHETOBOM HAarpy3kd M oOJedeHeHHs TPyOb
npu auamerpax xo 1400 MM He yIHTHIBAIOTCS B pacuerax [7].

6.1.7 Harpysku 0T TEIIon3oJsmau ofipezenaotcd B cootserctBum ¢ CIT 61.13330.

6.1.8 OcCHOBHBIME pacUeTHHIMH HarpyskaMd pactpyOHeX Tpy6 wu3z BUIID
NpHHYMAIOTCA: BHYTpEHHEe JNaBJICHUC HAIIONHHUTENH, COOCTBEHHBIH Bec TPpYObI M BeC BOJBL,
OCEBBbIE HArPY3KH OT BO3ACHCTBHS BHYTPEHHETO MMAPABIMIECKOro AABICHHMS.

6.1.9 OcHOBHOE COYCTaHHE HATPY30K — ONHOBPEMEHHOE BO3JECHCTBHE BHEIIHUX
Harpy3oK oT Beca TpyObl H BOJBI M BHYTPCHHEr0 THAPABIMIECKOTO JIABIEHHUS.

6.1.10  PaccmarpuBaioTcs  pactpyOHble TpyOl ¢ coemmHeHHsAMH  «RI»,
BOCTIPHHHMAIOIIHE OCEBBIE HAIPY3KU OT BO3NEHCTBHUA BHYTPECHHETO NABICHHA.
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6.1.11 3a pacteTHbIe 3Ha4CHHS BHYTPEHHErO THIPOCTaTUIECKOTO JABICHAS B KAUeCTBE
TIPIMEPOB IpHHATH BexHuusH 0,6; 1,0; 1,6 MITa.

6.2 OcHOBHBIE HIOJI0KEHUS PACIETA HA NIPOYHOCTE Tpy6 u3 BULII’
751 HAA3eMHO# IPOKIIANKN

PaccmarpuBactcsi OCHOBHOM BAPHAHT PacueTHOM cxeMsl Ha ONOPaX — TPYGONPOBOX U3
OTIETBHBIX pacTpyOHBIX Tpy6 n3 BUUIT ..

Pacyernast cxeMa npencTaBiieHa Ha pUCYHKe 6.1,

Pucynox 6.1 — Pacuerhas cxema TpyGONpPOBOJA U3 PACTPYGHLIX TPYG Ha BHEUTHIOK PACHPENETEHHYIO HATPY3KY;
N-ropu3oHTaNLHadA HATPY3KA OT BHYTPEHHEro AaB/IeHNS! H CII TPEHHA HA OOPAX

Wsrubarormii moment M, xH M, onpenensercs mo gopmyne

12
=L, ©.1)

rne M=M,=M — MOMEHTHI B Cepe/MHe TIpojieTa / OT AekCTRIS pacIpeAeeHHON HATPY3KH ¢

A =4= _qél_ — peaKknus Ha onopax Ag | As;
4, = A, = ql— peakius Ha onopax A; 1 Ay;

=240
2
rae () — Bec TPYOB! UIMHOM [, M;
(> — BeC BOABL B TpyOe;
M — M} —~ u3ru6aromye MOMEHTSI Ha OIOPY OT BO3AeHCTBHSA ONOPHBIX peakmuit, KHm.
6.2.1 Jlna ompeneneHus HampskeHwii m3rmba o, B pacTpyGHOM TpyGompoBose

OTAeNbHaA TPyOa paccMaTpHBacTCs Kak paspesHas Gajka KOJbIEBOro MOTEPeyHOro CEYECHN,
B KOTOPO¥ BOSHHUKACT H3ruGaromuii MOMEHT M.

6.2.2  HanpsbkeHHs B CTeHKE TPYOBI OT IIOIEPEIHOTO MOMEHTA Oy YT

M
clmlx = 7“ > (62)

tzie W = nr2h — MOMEHT CONDOTHBIEHHS, M .
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6.3 Pacuer pacTpy0GHbIX TPY0 Ha monepeuHbIi M3rub

6.3.1 OCHOBHBIMH paCUCTHEIMM Harpy3KaMH SBIIIOTCS COOCTBEHHBIH Bec TpYOHI M Bec
BozEl. JIuneitnrie Harpyskd ¢, KH/M, Is xaxnoro JuaMeTpa IPHUBEACHE B Tabmune 6.2.

6.3.2 Bennunes! HanpsokeHUH usruba paccunTeiBatoTes o gopmysne (6.2), a nporu6s
TpyGHI f B cepeHe nposeTa — o Gopmysne

feod 63)

e q — TuHeiHas Harpyska, KH/m;
!~ mponer Tpy6uaroit 6anku, M;
E — Motyms ympyrocTn, pasrett 1,7-10° MITa;
I — MOMEHT MHEpIHH cederns, cm®; [ = nrc;h.

Ta6bnnua 62— Harpysku or Tpy6 knacca K-9 apamerpamu 80-500 MM amnoii 6 m

Dy, mm Bec tpy6e1, kH Bec Boztet, kH Bee prél;;c Bonod, 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 2,3 2,3 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

B rtabnune 6.3 npuBexeHBI PAcYCTHBIC JaHHBIE, a Takke KoddGHUMEHT 3amaca
R
npoutoctd K = —*- npu nonepeuroM usrube, rae Ry=300 MIla.
u3

Tab6nuua 6.3 — Monepeunntii u3ru6 6,, 1 Nporud ' pacTpy6HLIX TPYS B cepeaune npoJieTa
I=6 M o1 Bo3aelicTBUA NpHBeNeHHOM MHHEHHOH HArPY3KH ¢

Dy, MM 80 100 150 200 250 300 400 500
W, eM’ 39,9 59,6 126,7 230,8 3304 600,7 1126.9 1932,5
I cM 183,5 333,7 1039,0 2492,6 44724 97914 277212 50534,9
q, kH/m 0,22 0,27 0,51 0,77 1,10 1,42 2,32 3,38
oy Mlla 24,8 18,87 16,69 13,84 14,07 10,00 9,66 1,83
fem 0,5 0,70 0,45 0,20 0,195 0,136 0,082 0,066
K 12,0 16,0 18,0 21,6 21,4 30,0 31,0 16,3

Mpumeuanne —Ipu HEOGXOAUMOCTH BEAWIHHBI HANPMKeHHN u3ruba anst Tpy6 auamerpamu 125 u 350 MM
MOryT GBITB OMpEAENEHb! 10 BEIIENPHBENCHHBIM GopMyaM.

6.3.3 Kak sunHo ©3 TaGnuibl 6.3, BeJIMYMHBL HANPSOHKEHUH MONEpeyHoro usruba oy, 1
nporuba tpy6daToit 6anku f i Tpy6 muamerpamu 80—-500 MM He3HAYMTENBHE H B pacdeTax
Tpy6 Ha monepeyHbiit U3rubd TpyOUaTol GaiKku MOTYT HE YUUTHIBATHCA.

6.3.4 Ot Bo37€ciicTBHA BHYTPEHHETO JABJICHHSA B CTEHKE TPYOBI BO3HHUKAIOT KOJBIIEBEIE
HAIPMOKEHN, oNpeenseMble Ho popMyiie

6, = PyD,
2h

) 6.4)
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rae Py — BHyTpeHHee JaBiicHue Boxst, MI]a;
Dy — BHyTpeHHNH nHamMeTp TPYOHL, CM;
h — ToNIMHA CTEHKH TPYOEI, CM.

6.3.5 Kpome nHanpsxeHuii DNOMEPEYHOTO0 M3rH0a . OKPYXKHBIX HOPMAaJBHBIX
HaNpsUKEHHH OT BHYTPEHHEro NABNCHWS B TPyOe BO3HUKAIOT elle OKPYKHBIE HOPMAaIbHbIE
HalpSXECHUSA OT NONEPEIHEIX MOMEHTOB My Ha Oonopax.

6.3.6 Ha pucyske 6.2 moxasaHa pacHeTHad cxeMa TpyOompoBoJa Ha OTHENBHEIX
OTOpax, KOTOpEIE €r0 0OXBAaTHIBAIOT CHU3Y HA IMPOTKEHHU JYTH C IEHTPAIbLHEIM YTIOM 20.
PaccrosHue Mexny omopaM# pasHO /, a IOMPMHA ONOp B HANpPAaBIEHHH BIOIb OCH
TpyGompoBoaa pagHa a.

CymMapHYI0 Harpy3Ky Ha €IMHHITY JUIMHEI TpyOsI 0603BaunM yepes O= Oty , rae
Orp —Bec TpyOBI, O — BEC BOJBL

9
N B g

- /{\)L/

&

Pucynok 6.2 -Tpy6onpoBo Ha oT/xeJIbHLIX OOpax

Wsrubaromue MOMEHTH H8 OIIOpaX OT BO3REHUCTBHA Harpysku () B XapaKTEpHBIX
CEUCHMIX KOJbIla BhIpaxatoTes dhopmynmamu [1]:
M°s =+0,2390r;
M°s =-0,09107; (6.5)
M®s =+0,080r,
rae O - cyMMapHas Harpyska Ha onopy, KH;
r ~ CpeQUHHBIA paguyc TpyOEI, CM.
Omopa M3ruGaroIx MOMEHTOB OT BO3TEHCTBHS Cuusl () MpU OMHPaHUE TPyOH Ha
ILTIOCKOCTB NIpMBeeHa B Tabmune 6.4.

Tabnuua 6.4—3uavenns koapPuuuesTOB M u N pasn PasIAYHBIX HArPY30K,
ReifcTBYOIMMX Ha TPYGONPOBOA KPYIJIOTo cedeHusl, ONePThIA HA HIKHIOKO
oGpasyromyo [1]

H c Kosdduumenr
Ka XEMa Hi CHUA fva v 31 AT v xT
arpysi arpyx M, M, MB NA N, N,
B o 0,239 | -0,091 | 0,08 | —0,08 | -0,25 | 0,08
Co6cTBeHHbII Bec E. B
Tpybomnporoaa
A
R
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KoadduumneHt
H C = — — = = -
arpyska XEMa HarpyxeHus i, Ms Ms NA N, Na
0,239 { —0,091 ( 0,08 | 0,398 | 0,069 | 0,239
Bec KUIKOCTH NpH
HanoMHEHAK
Tpy6omnpoBoza
0,318 | —0,182 | 0,318 0 -0,5 0
CocpenoroueHHas

6.3.7 MoMEHTEI OT ONOPHBIX peaKiMii Ha OmopaX ONpPEICNAIOTCH U3 Tabnuusl 6.5 B

3aBUCUMOCTH OT Ko03(dHIueHTOB

M

npd  ONHpPaHMH TpPyOH

Ha IUIOCKOCTH H

cnpodunnpoBaHHEle $yHIaMEHTHBIE GETOHHEIC OTIOPEI ¢ YITIOM 0xBara TpyOr1 20=0°-120°.

Ta6nuua 6.5-3uauenns kordpPuuHeHTOB Maua N ann OMOpHLIX peakHnii TpyGonposoxa

ua ¢pynxamenre (1], [5], [6]

c Llentpansusii — __Kooppuunenr
XEMa HarpyxcHus yron 2a, rpan. MA M, MB 1‘7‘, NA Ns ﬁn
C OTpBIBOM OT
tbyHnamenTa
0 0 0 0 0 0 0 0
30 -0,113 | 0,005 | —0.005 | 0,01 0,1 0 -0,01
B B 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
CS 120 0240 | 0065 | 0055 0,124 | 0,119 | | -0,119
| w A 150 025 | 0,083 | 0,066 | 0,127 | 0,149 | [ | -0,149
A 180 -0,25 0,091 | —0,066 | 0,091 | 0,159 -0,159
R R
2 2
Be3 otpsiBa OT
¢dyHaameHTa
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
150 0,19 | 0,036 | 0,03 | - |-0226| o0 |-0,066
180 -0,195 | 0,043 | -0,036 - -0,239 0 -0,079
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6.3.8 PacuerHple m3rubarompme MOMEHTHI Ha ONOpax ONpPEASNSIOTCS anrefpandecKuM
CIIOXXCHHEM MOMEHTOB OT BHEIIHHX HAarpy3oK H ONOPHBIX peakuuii 6e3 oTpriBa TpyObl OT
dhyHoamenTa.

Warubaromyit MOMEHT B TOUKe A paBeH:

M, =0,2390r npH 20, = 0°
My =0,2390r - 0,160r = 0,0790r npu 20, = 90° (6.6)
M, =0,2390r -0,1790r = 0,060r npu 20, =120°

B cnyuae Heob6xomumocTH pacdera TpyO ¢ OTpHIBOM 0T d)yHIaMeHTa HCHONB3YeTcA
BEPXHsAA YacTh TabNuLsI 6.5.

6.3.9 Ing pacuera HanpsxeHUH H3raba 0T MOMEHTOB M HCTIONB3YeTCS IMHPHHA OOPEI
a, KOTOPYIO IPUHUMAIOT paBHOM 0,5D;,.

Jia ompemeneHWs HanpskeHMit H3ruOa JUTHHA YdYacTKa CTEHKH TpyOomposoaa,
BBOJIMMasd B pacueT Haj omopoii [1], papHa

b=a+1,664rh . 6.7

6.3.10 BemruuHE! M3ruGAIOIUX HANPSKEHUH OT BO3delcTBHA M, OIpenensiorcs 1o
bopmyie

2
"=%,me W=ZJ—Z—‘ 6.8)

6.3.11 JIng yno6ersa nonb3osanus CII B tabnumax 6.6—6.9 npuBeneHs! pe3ynbTaThl
pacyeToB MOMEHTOB HaJ OIOpaMy, HalpSKEHHH OT BO3NEHCTBHE BHYTPEHHErO HABICHMUS,
HanmpsDKeHUH m3ruba Ha OMOpax OT IIONEPEYHBIX MOMEHTOB, CYMMAapHOTO HalpsKeHHS OT
KOMOHHUPOBaHHON Harpy3kd M Ko3((hHIMEeHTH! 3allaca MPOYHOCTH TPYOH OT BO3AEHCTBHS
9THX Harpy3oK.

6.3.12 Kpurepuem pacuera Tpy6 Mo KIaccy IPOYHOCTH SBJISCTCS HepaBeHCTBO K > 1,
rae K — xoaduiiueHT 3anaca mpo4HOCTH TPyO NMPH pacdeTHBIX Harpyskax. [Ipn 3HaueHHsX
K <1 neob6xomumMo IpAMEHSTH TpyOy Oonbluero kaacca npousoctd, Hanpumep, K-10 umu K-11,
WIIH YBEJIMYIUTH UTHPHHY OTIOP.

6.3.13 IToBepouHBIi pacueT TPyO Ha KECTKOCTh W YCTOHUMBOCTH CIEAYeT HPOBOAUTE B
COOTBETCTBUM ¢ HoApasaenamu 5.6 u 5.7 macrosmero CIL

6.3.14 Pacwer Tpy0 mnpm IpyrmxX Yriax OIHpaHHs Tpy0 Ha copodummpoBaHHBIe
OeTOHHEIE OIIOPHI CAEAYET IPOBOUTE IO METONUKE, H3JIOKEHHON B JAHHOM pasfiele.

6.3.15 Pacuer Tpy06 Ha mPOYHOCTH MPOM3BOAMTCS Ha MAKCUMAIBHBIH m3rmbaroruii

momenT M° B touxe A (0TOK) Ha omopax M OJHOBPEMEHHOE BO3JECHCTBHE BHYTPEHHELO

(o]

JIaBJICHUA,
Bemmuunel  pacTaruBaromux
cymmupyrores, cM [8], [9].

HanpsDKEHWH OoT  BO3ACHCTBHA 9THX  Harpys3ok

Tab6nuua 6.6 - Hanpskenns B I0TKe pacTpyGHBIX TPYG 0T COBMECTHOrO BO3/elCTBHSA
MOMEHTOB Ha ONOpaX M BHYTPEHHEr 0 JaB/IeHus

N | Dp 6! +o", MIla; P=0,6 MITa !+, Mg, P =1,6 Mila

oo | MM 20=0° 70-90° 20=120° 200° 20=90° 26=120°
1 80 36,4 14,9 12,33 43,5 21,9 194
2 100 40,6 19,0 15,46 54.8 37,83 243
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N | Dy ol +a*, Mla; P=0,6 MITa o’ +o", MIla; P=1,6 MIla

nn | MM 20=0° 20=90° 20=120° 20=0° 20=90° 20=120°
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 1453 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 76,03 245,7 107,2 99,53
9 400 2432 91,54 72,14 268.6 116,99 102,5
10 | 500 304,2 107,13 84,2 332,6 135,6 112,67

Ta6nuua 6.7-Kosppuuuenr 3anaca NPOYHOCTH PACTPYOHLIX TPY Mpn koMOHHKpOBaNH Ol
Harpy3ke K =c + ) /R, Ha onopax

Ne Dy; °-°+5",Ml'la;P=0,6MHa o’ +a*, MITa; P=1,6 MIla
nn | mm L L.
20=0° 20=90° 20=120° 20=0° 2a=90° 20=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 3,94 122 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 0,9 221 2,66

Mpumeuanne —R=300 Mlla.

Ta6nunua 6.8 — Hanpsuxenus c°

B CTeHKaX TpYO kaacca K-9 or Bo3aeficTBUA BHYTpeHnero

JAaBJIeHAA

Ne | Dy, mm Dy, cM h, oM cg, MITa KoadduumeHT 3anaca NPOHHOCTH
- P = 0,6 MITa P = 1,6 MIla P = 0,6 MIa P = 1,6 MIa
i 80 8,6 0,6 43 11,4 69,8 26,3

2 100 10,6 0,60 5,3 14,13 56,7 21,23

3 125 13,2 0,6 6,6 17,6 454 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 26,1 978

7 300 31,6 0,72 13,42 35,1 223 8,54

8 350 36,25 0,77 14,1 37,6 212 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

Opumeuanue ~R,=300Mlla

Ta6nuua 6.9—Hanpsxenns n3ruba (5: HA ONOpax OT BO3JeHCTBHS BHEIIHUX HAFPY30K

anl'..l D, v aom | b om W, o Mowment uaa onopo#t, KH-m Hanpsokenus 0‘: , MIla
26=0° | 20=90° | 20=120° 20=0° 20=90° 20=120°
1 80 5,0 7,72 0,46 1,48 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 8,0 111,33 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
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Oxonvanue mabauyvt 6.9

nNs Dy aem | b, oM W, o MowmeHT Haj onopoif, KH'M Hanpskenus O‘: , MIa

" 20=0° | 20=90° | 2¢=120° | 20=0° | 2a=90° 20=120°
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 | 1741 13,0 208,1 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 Koadp¢dunuentr 3amaca mpodHoctst 1t Tpy6 ¢ yrinamu onmpanus 90° u 120°
BENHKH, II03TOMY B pacyeTaX Ha IPOYHOCTH MOXHO HE YYMTHIBATH HATPY3KH OT
TETUIOM30JALMH X BO3MOXHOTO oJieieHeHus. [Ipy HeOOXOAMMOCTH 3T HATPY3KH B Ka4ecTBE
JIONONHUTENBHBIX MOXKHO Y4ECTh 110 METOQUKE, U3I0KEHHOH BHIIIE.

6.4 Pacuer Tpy0 Ha oceBoe rmapaBIHTIecKoe JaBllecHHe

6.4.1 TopusoHTanbHBle Harpysku MUt Tpy6G ¢ pacTpyOHBIMH COEAMHEHHAMH
TpyGOMPOBOJOB PACCUUTHIBAIOT CISAYIOMIUM 00pa3oM.

CuuTBl 0OCEBOrO JaBIICHHUs BO3HYKAIOT B HAIOPHBIX TPYGONPOBOAax:

BO BCEX MECTaxX H3MCHEHUS HANPaBJICHHU (TIOBOPOTHI, TPOMHUKM);

BO BCEX MECTaX M3MEHEHHS JHaMeTpa (epexobl);

Ha KaXIoM KOHIE (Tiryxue QJIaHIbL).

6.4.2 DTH IOK&IM30BaHHEIE IABJIEHHS JAO/DKHBI OBITh HeHTpaIM30BaHEI B LENAX
IPENOTBPAIICHHS PacCTRIKOBBIBAHHUS TPYO ¢ HOMOIIBIO IPUMEHEHUS YCHIEHHBIX COeqUHEHMI
tana «RJy», a TaKKe IyTeM CTPOMTENBCTBA JKENe300CTOHHBIX YKPCHHTENBbHBIX CBaif,
BOCIIPHHIMAIOIUX TOPH3OHTANIBHBIE YCHIIHS, U B ClIyvae UCUepnanysd Hecymel cnocobHOCTH
Tpy6OnpoBOJa B rOPU3OHTAIEHOM HApaBICHHY.

Cuna ocesoro masnerus N, kH, moxer ObITh paccyuTana mo obmeit popmyine

N=K,P,S, 6.9)

rae Ky — k03t duimeHT, KoTOPhI 32BHCHT 0T GOPMBI, Pa3MEPOB H YINIOB PACCMATPHBAEMBIX
KOMITOHEHTOB Tpy6Gonposoaa (GHTHHIOB);
Pnax — MaKcHMaIbHOE BHYTPEHHEE JaBJleHHE (HCIbITATeNbHOE JaieHne) Tpydonposona, MIla;
S — BHelnHee ceyeHMe Uk Tpy6, BHyTpeHHEe cederue A GHTHHIOB, M';

nD?

4

’

rae D — BHyTpeHHHt 1uaMeTp TPyOHI, M.
6.4.3 OceBoe Hanps)KEHUE B CTEHKE TPYOB!I OT A€iCTBUA OCEBOM HArPY3KH PaBHO

=£=P1rD2 PD

G, — , (6.10)
F 4aDh  4h
rae N —oceBas Harpyska, kH.
Cuna peaxuun R, kH, paBHa
2
R=2Nsin%=nPD° sin%. (6.11)

6.4.4 BennunHa Harpy3KkH ITpH H3MEHEHHH HAMpaBiieHUs TPYOOIPOBOXA ONMPEAEILIETCS
¢ nomomsio kodddunuenta Ky, paBHoro:
riayxue GnaHnel, TpoiHUKH Ky=1;
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S
Iepexoapl Ha MeHpImit quametp K =1~ 5 (S' — MeHbInee 3HAUCHHUE);

TIOBOPOTEI ¢ yrioM 0: K = 2sing-;

Ky=1,414 nna nosopotos 90°;

K4=0,765 nna mosopoTos 45°;

K4=0,390 nma moBopotos 22°30;

K4=0,196 nna mosopotos 11°15',

6.4.5 B Tabnuue 6.10 mpuBeZeHH! 3HAUCHUS OCEBOM Harpy3ku N OT BO3AEHCTBHA
BHYTPEHHEro JaBIeHUd IS IIyxux (raHies. BeanydHsl 0ceBO¥ Harpy3kd s NOBOPOTOB
ToNMy4aroT yMHOXeHHEeM N Ha K.

Ta6nuua 6.10 — BenmunHel oceBoii Harpysku NV, B ciiyyae TYRHKOBOro TpyGonposoja
OT Bo3/elicTBHA BHYTPEeHHEro AaBaeHHs

Nermwu, Dy S, e (1)\/2, xH, npu BHyTpeH;-I’;M aapieHuy P, Ml;I,a6
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
6 250 5472 327,7 546,2 875,87
7 300 784,0 470,4 784,0 12544
8 350 1121,6 673,0 1121,6 1794,6
9 400 1381,6 828,6 1381,6 2210,56
10 500 2074,0 1244 4 2074,0 33184

6.4.6 Benuuunpr N B Auana3oHe BHYTpeHHero masieHus 0,6—1,6 MIla 3HaumMTENBHBL,
YyaCTHYHAss KOMIIEHCAIWs OCEBBIX HArpy3oK IpH HaJ3eMHOM NpOKNajake TpyOOmpoBONOB
BO3MOXKHA 32 CYET NPUMEHEHHA TPYO ¢ pacTpyOHEIME coeauMHEHMAMH Tuna «RJ» ¢ yuerom
CHJI TpeHMSA TPYO Ha Omopax, NPensSTCTBYIOIIHX BO3MOXHOMY OCEBOMY NEPEMEIICHHAIO TPYO.

6.5 Harpy3ku npH OpoeKTHPOBAHHH TPYGONPOBOJA ¢ PACTPYOHBIM
coeauHennem «RJ» OT BO3AeiiCTBHS BHYTPEHHEro NaBJICHHS

6.5.1 Jlnd pacderoB Hecyumle#l cmocoOHOCTH TpyGompoBoja B IPOJONLHOM
HamnpaBieHHH Ha Cpe3 YIOPHOro HaBapHOTO BajJHKA IIPH OCEBOH Harpyske Ha TpyOOIpoBOX

npunuMaetcs o, =360 MIla; o7 =260 Mila [3].
Mpumeuwanue —Io faHHEIM HCTLITAHAH, HOMyYeHHBIM Ha OAO «Jlumenxuail MeTawTypryvecKkui
3aBof «CBoGoaHbIN COKOMY, 3HAYEHNA 6:'; =450 MITa.

VuuTeBad, 4TO NpPUBapeHHbI BAIMK Ha INAAKU#l KOHEL TpyOBl He sBIAETCA
OJHOPOIHBIM ¥ He JIOKMT TOYHO B OIHOM IIOCKOCTH, K03()GULUHEHT YCIOBMS paboTHI MpH
cpese BaJMKa NpUEHAMaeTcs paBHEIM 0,9.

6.5.2 PacyetHoe compoTHBieHuE cpesy Rqp mpu ynpyro#i pabore marepuana BUILI
npuniMaeTcs pasubiM 240 MI1a [3].

Hecymas criocobHocTh coemuHeHns TpyOsl THma «RI» mpu pacTsSDKEHHHM B OCEBOM
HampaBleHun Gyner paBHa

N, = Fo =~1-1l:d“5R , (6.12)
0 @ 9 p
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rae F - nnomas cpesa HaBapHOTO BAIHUKa;
dy — HapyXHbIA HaMeTp TpyOsl,
8 — mmpuHa HaBapHOrO BAIHKA.

Illppuna HaBapHoro Bamuka mns Tpy6 nuamerpamu 80-150 mm 8=8 mm, muameTpamu
200-300 MM — 9 MM, s Tpy6 auameTpamu 350 MM 7 Bbime — 10 MM.

6.5.3 Vimanka TpyG wuenecoofpaszHa Ha cCrnpodmiIMpoBaHHOe ocHOBaHHe. [lna
yCTpaHEHH BO3MOXKHOTO BEPTHKAIEHOTO MepeMeeH s TPyO cO CTRIKOBBIME COETHHEHUAMU
«RJ» IOCTATOYHO XOMYTOB-TIPHXBATOK, KOTOPHIE IOJDKHBEI BBINEPKHBATE MAKCHMAILHEIC
Harpysk# oT BO3MOXHOTO CMEIICHHS TPYD, paBHbIC criIaM 0.

6.5.4 OT BO3MOXHOIO OCEBOTO IEPEMEIMICHHS 3BCHBA TPYO YaCTHYHO YAEPKHBAIOTCH
OpH [OMOIIM CHJI TPEHUs, BO3HHUKAIOMAX B MeCTe KOHTAKTa TPyOBl C OCTOHHBIM
CnpoHIMPOBAHHEIM OCHOBAHHEM OHOPBL.

6.5.5 Tlpn yxnaake Tpy6G Ha crnpodunupoBaHHOe GETOHHOE OCHOBAaHHE CHIIA TPEHWS
Tpy6 Ha onope 3HAYMTEJbHAa M JODKHA OBRITH YYT€Ha INpH pacdeTe TpyOompoBoja Ha
IPOYHOCTH B OCEBOM HallpaBleHHH [5].

6.6 PacueT cui1 TpeHMsl, yAepKHBaOHIAX TPYOy Ha onopax
OT 0CEBOT0 HepeMeLIeHus

6.6.1 Peaxmust 4 (cM. pUCYHOK 6.1) 3aMeHsETCA Ha PaBHOMEPHO PacHpPENEIEHHYIO O
Beeil mupuHe onopHo# noBepxHoctH [1]

g= R
Dsino’

(6.13)

Toraa F, = fgSa - cuna Tpenus TpyGHI Ha omope, KH,

rae S — mIomans KOHTaKTa TPYOhl ¢ GETOHHBIM OCHOBAHHEM, oM
f=0,6 — xospuuneHT TPEHUS TPYOHI 0 GETOH;
a — mupyHa onopst, pasHas 0,5D,.

6.6.2 B Tabiuie 6.11 OpUBeneHB! BENUYMHE CHJI TPEHHS Ha ONOpax MpH Yrjie 0XBata
Tpy6sI 200 = 90° 1 120°,

6.6.3 B tabmume 6.12 npuBEeAEHH AaHHBIE O HECYINEH CIOCOOGHOCTH TPYObI B OCEBOM
HanpaBJI€HWN NPH BO3AEHCTBUU THAPABIMYECKOr0 IaBICHHMSA Ny C y4eTOM CHJ TpEHHS
N=Ny+Fr,, a Taxke pasHOCTb crit (N—N>) mpua Py=0,6-1,6 MIla.

Ta6nupa 6.11 — Bein4uHbI CHJIT TPEHNHE HA OHOPAX

g, kH/cM? S, e’ Fop, KH
Nemn. ) Dypwv | O, kH ™ T o o oM a=45° a=60° w15 | ool
1 80 | 135 | 12,71 10,33 5,0 35,0 43,11 44,54 445
2 100 | 1,65 | 11,50 3,7 6,0 47,18 62,3 54,257 542
3 125 2,65 10,61 8,62 8,0 83,62 102,9 88,737 8,87
1 150 | 3,04 | 9,16 7,44 9,0 111,71 137,5 102,30 | 10,234
5 200 | 46 3,67 7,88 11,0 182,05 2240 94,602 | 10,597
6 250 | 6,6 7,78 6,44 14,0 2872 3534 13823 | 13,656
7 300 | 85 7,06 5,74 17,0 136,4 533,5 184,8 18,350
8 350 | 11,7 | 747 6,07 19,0 5712 703,0 256,18 | 25,627
9 400 | 13,9 [ 7,08 5,75 21,0 244 894,3 32483 | 30,856
10 500 | 203 | 6,52 5,30 27,0 1188,0 | 14647 | 46445 | 46,530
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Ta6nuna 6.12 - Hecymas cnocoGHocTh TPYG B oceBoM Hanpasiaennu Ny, KH, ¢ yuerom
cnibl Tperus N, Ha onopax

Ne | Dymm No Ny=No+Fg xH N,, xH, npu P,, MIla N, — N, npu P, MIla

.1 0,6 1,0 1,6 0,6 1,0 1,6

1 80 295,20 339,7 45,2 75,4 120,6 294,5 264,3 219,1
2 100 355,68 409,9 49,3 82,2 131,6 360,6 327,7 2783
3 125 433,92 581,7 97,4 162,7 260,0 4843 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 2382
7 300 1105,53 1361,6 4704 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
9 400 1616,44 1941,2 828,6 1381,6 2210,6 1112,6 | 5596 | 2694
10 500 | 2004,57 2468.,9 12444 2074,0 3318,4 12245 | 394,9 | -849,5

6.6.4 VI3 Tabmury crenyer, 9T0 OCHOBHas OceBas HArpy3ka OT BO3NEHCTBHS BHYTPEHHETO
JaBJICHUA BOCHpHHHMaeTcs MarepuanioM TpyGel. CpalfHble YNOpeI B MeECTax IOBOpOTa H
TYIHKOBBIE YIOPHI TPYOOIIPOBOIOB NOJDKHEI OBITH paccumMTaHbl Ha yommws (Ni—Ns). Ciuta peaxipu
cBaifHOro ymopa JoJpkHa ObITh He MeHee CHIbl (Nj-N2) > 0 B cootsetcTrm ¢ CIT24.13330.

6.6.5 Tpy6s! nuamerpamu 80—150 MM MOXKHO YKJIaOBIBATh HEMOCPEACTBEHHO HA TPYHT
C NOACHIIKOH mecka WIH LIeGHA TOMIMHOM 15-20 cM ¢ aHKepOBKOM HX IOCPEICTBOM
IpyHTO3aIEeNoB 0e3 yCTpOHCTBa CBaliHBIX YHNOPOB, YYHTHIBas BRICOKHE KO3(dHIHEHTHI
3anaca OpOYHOCTH TPYO Ha BHEINHIOIO HArpy3Ky, BHYTPEHHEE JAaBICHHE H OCEBYIO HArPYy3Ky
OT BHYTPEHHETO JaB/IeHH, Kak yka3aHo B [6], [7].

6.7 I'mapapauveckuii pacuer

6.7.1 Beibop Tpy6 mO IMaMeTpy HOMKEH OCYINECTBIATECA B COOTBETCTBHM C
tpeGoBanuamu CIT 31.13330 u noxgpaznena 5.2 vacrosmero CIL

6.8 IIpoexTupoBanue Tpydonposoaos u3 Tpyé BUIIT

6.8.1 Ilpu npoeKkTHpPOBAHNM HAJ3EMHEIX TPYOOIPOBOHOB CIEAYET PYKOBOIACTBOBATHCS
o6wmumu tpeboBarmamu CIT 31.13330, CHull 2.05.04, CIT 38.13330, CIT 24.13330.

6.8.2 B cnabrIx rpyHTax ¢ pacyetHbIM conporusieHueM Meree 0,1 MIla, a Taixe B
TPYHTaX ¢ BO3MOXHOH HEPaBHOMEPHOH ocankoil (B HECIEKABIIMXCA HACHIIHBIX I'PYyHTaX)
Tpy6omposoasr u3 Tpy6 BUILI" pexoMmenAyercss NMpoKIaibIBaTh Ha CBAfHOM OCHOBAHMH U
OIOPHBIX MJIMTAX C JKECTKOM CBA3BIO.

6.8.3 Jlna crTpouTeNnscTBA TPYOOIPOBOJNOB MOIDKHEI HCIIONB30BATHCA TPYOBI H
coepuuntensable yactd u3 BUID ¢ TexHuueckmmu mokasaTemsiMH, COOTBETCTBYIOIIUMU
npunoxenusM A u b Hacrosmero CII, ¢ coenunenusmu Tuma «RJT».

6.8.4 CoenuuuTenbHbe YacTH U ocHacTka u3 BUIII Taioxe DOJDKHEI MOCTABIATHCA €
Hapy>XHBIM H BHYTPEHHHUM IOKPHITHSIMH.

B 3aBHCHMOCTH OT BHEWIHHX YCJIOBHI MCIIONB30BaHMS, @ TAKXKE C Y4eTOM TpeOoBaHuM
T'OCT P MCO 2531 mnd Hapy>XHOTO IOKDPBITHSI COCAMHHTENBHBIX HacTed M OCHACTKH M3
BYIIT" MOryT NpUMEHATBCA CHHTETHYECKAsA Kpacka, a TaKkxKe IMHK C OTACIOYHBIM CIIOEM.

6.8.5 B 3aBICHMOCTH OT CBOMHCTB TpaHCIOPTHPYEMOM BHYTPH TpyGOIpOBOIA Cpeipl, a
TaKKe ¢ y4eTOM CYIIECTBYIOIIMX HAIMOHANBHBIX CTAHAAPTOB JUL1 BHYTPEHHETO MNOKPBHITHA
COEMHNTENBHBIX YacTel 1 ocHacTky n3 BULLT MoryT npumeHsTses CIeAyIOmpe MaTepHaIbL:

GUTYMHAs HITH CHHTETHYECKas KpackKa;

pacTBOp NopTIaHANEMeHTa (C JobaBKaMu Hiti Oe3 HUX),
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PacTBOP BHICOKOTIMHO3EMHACTOrO HEMEHTa (C ATIOMUHATOM KalbLHA);
pacTBOp cyIbbaTOCTORKOro HeMEHTa.

6.9 IlpoexTupoBanue repexoa0B TPyGONPOBOAOB M 010D
IIPH HAI3eMHOM CTPOMTEIbCTBE

Ha pucynke 6.3 mpuBeZeHEl BO3MOMKHBIE KOHCIPYKIIMM IIEPEXOJ0B TPyGOMpPOBOJOB
Yyepe3 e€CTCCTBEHHBIE NPENATCTBHA, KOTOPHIE MOTYT OBITh MCIONH30BAHUU IPU KOHKPETHOM
IIPOEKTHPOBAHUH, KaK yKa3aHo B [6], [7].

PacyeT 3THX KOHCTPYKIUI Ha IPOYHOCTh PEKOMEHAYETCS IPOBOAUTH B COOTBETCTBUH C
nonoxxerusimu CIT 63.13330.

a

@ — OJTHOTIPONIETHBIN HAKNOHMBIHA; 6 —~ ABYXNPONETHBINA HAKNOHHBIA C PasHOM BEMMHMHON NPOJIETOB; 6 — TPEXNPOETHBIA CO CBAHHBIMH
ONOpaMK; 2 — TPEXNPONETHLI# C MACCHBHEIMH IPOMEXKYTOUHRIMH ONOpaMM M TUIMTHBEIMM ONOpPaMM MO  KOHIAM;
1 — craiiHas onopa; 2 —HACHINb; 3 — MACCHBHBIC OTIOPBY, 4 —KENe300eTORHaA THTa

Pucynok 6.3 —~ HipamonnHehHbIe HEPexoibl TPYOONPOBOIOB Yepes eCTECTBEHRbIE NPeNATCTBHA Ge3
KOMIICHCAOUH NTPOAOILHBIX Aehopmannii

6.10 Koscrpyxnmm onop

6.10.1 Vcrpo#cTBo Xelne3006TOHHBIX IUTHTHBIX ONOP MOXET HOTpebOBaTbCH NpH
Hecyle# coco6HocTH rpyaToB MeHee 0,15-0,2 Mlla, npu GonbIIMx OMOPHBIX JABICHUIX M
HEYCTONYMBLIX OTKOCaX. PasMep ILIMT onpesiensioT NCXOAS U3 YCIOBHA Iepefiaud JaBICHUs
Ha IPyHT, OAHAKO IIMPUHA MX CTOPOHBI JobkHA ObITh He MeHee 0,4 M. JlmuHa CTOpPOHBI
JoIKHa GBITH HE MEHee JBYX AMaMETPOB TPY6 A 0A@HOYHOTO TPYOONpoBOa.

6.10.2 TInuTHEIC OmOPEI HEOGXOAMMO MIPUMEHSTE Ha KpalfHIX ONOpaxX B MECTaX BhIXOJa
DOJ3EMHOr0 TpyGOIPOBOJA M3 TPYHTa, a TAloKe Ha HPOMEXYTOYHBIX TPYHTOBBIX omopax. B
MecCTax BBIXOJa TIOA3EMHOro TpyGonposoja auamerpamu 80-150 MM U3 rpyHTa, a TaKXKe Ha
[IPOMEXYTOUHBIX T'PYHTOBBIX OHOpaX ¢ OOCBMKOM TpyOompoBoia TPYHTOM pa3spelaercs
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TaKxe IMPUMEHATH IIOCKUE IIUTHL TpyGonpoBoa muamerpamu 80-150 MM yxmajgeIBaroT Ha
cnoit mecka TommuHoH 15-18 oM. Jlnma tpyGomposomoB amamerpamu  200-500 MM
HeoOX0AMMO MPHMEHATH IUIMTHI C JIOXKEM, COOTBETCTBYIOMMM HMAMETPY TpyGompoBoaa
(pucyHOK 6.4).
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Pucynox 6.4 — Ilnutaan onopa ¢ 10xkeM Jas YKAAIKH TpyGonposoaa

6.10.3 IlnuTHBIe OMOPHI M CTOMKH PEKOMEHAYeTCs M3rOTaBiHBaTh M3 GETOHA Kiacca
B15, mopo3socroiikoctsio F300 1 BogonenponuiaeMoctsio W4,

6.10.4 Tlpm Ham3eMHOM NpoKnanke TPYOOIPOBOLOB NpPUMEHSIOT CBafiHBIE ONOPSL
CaaitHble OIOPEI HE TPEGYIOT TPYHOEMKHX 3eMISHEIX paoT, KOTOPHIE HA [EpeXofax 4yepes
PEKH ¥ OBpard NPUXOJHUTCS BEINOJIHATE ¢ HHTEHCUBHEIM BOJOOTAHBOM.

6.10.5 Cpan moMuMoO BepTHKAILHOTO JIABJICHUS MOTYT BOCIPMHUMATh W 3HAYWUTENbHBIE
rOpU3OHTAIBHBIC HArpy3ku. IIpoekTupyrores caitnele onops! cormacHo CIT 24.13330.

6.10.6 Ina ynepxanus pactpyGoB TpyG Ha omopax OT BO3MOXHOTO BEPTUKAIBHOTO
HepeMelIeHU apMaTYpHBI Kapkac IIpeXyCMaTPHBAETCS C BEPTHKAJBHBIM BBITYCKOM
apMarypsl auamerpamu 10-16 MM mmuHOM Ko 500 MM B 3aBHCHMOCTH OT JHaMeTpa TpyOHI,
cem. [8], [9].

6.10.7 [Jlmamerp BHIIycKa apMaTypsl ONpPENeNsSeTCS YCHIMEM  BO3MOXHOTIO
BEPTHKAIBLHOTO NEpeMelIeHHS TTOA AeHCTBHEM CHIIBI peakuiiM, paBHOM Becy TpYOLI ¢ BOROM.
Tpy6a tduxcupyercs crepXHEBBIMH IIPHXBaTKaMH, KOTOpbIE NMPHBApPUBAIOTCA K BBITYCKaM
apMaTypBL

Bo3MOXHO B3aMeH NPHXBATOK HCIIONB30BATh JEHTOYHBIE XOMYTHI C 3aTsKKoiM Gonramu
yepe3 Pe3HHOBEIE IPOKITAZIKH,

6.10.8 B xavecTBe OIMHOYHBIX CBaif MOXHO Hcrosk3oBarh cBau u3 Tpyo BUIIT c
npuBapkoif purend. K puremo Tpy6a nmpucoesuHseTcs ¢ MOMOIIBIO puxBaTok. Ha pucyrkax
6.5 u 6.6 npuBeNEHB! BO3MOXHbBIE KOHCTPYKIMH Kelie306eTOHHBIX (GYHIAMEHTHBIX IUIHT,
cToek, (amMaKkoB, HEIOIBIDKHBIX ONOP M KAaTKOBEIX ONOp, KOTOpEIE HEOOXOMMMBI IS
CTPOHTENBCTBA Ha/I3eMHBIX TPYOOnpoBoaoB, cM. [5], [7].

6.11 TpancnoprTupoBaHue H XpaHeHue

6.11.1 TpeGoBasms K TPaHCHOPTHPOBAHMIO M XPaHEHHIO TPYO M YILIOTHHTEIHHEIX
MaHXXET IIPUBEEHbI B opasjene 5.16 nacrosmero CII.
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Pucynok 6.5 — OnopHbie skefe3o0eTonnbie Gammaku 4ns Tpy6 auamerpamn 400-500 M o opHy croliky (a),
non aBe cToliky (6)

a - npH ABYX cTolKax; 6 — npy onHOM crokike
Pucynox 6.6 — Bepxaue 4acTH 0n0p ¢ NPOAOILHO-NOABHKHLIME KaTKOBBIMHA ONOPHBIMH YaCTAMU

6.12 Oxpana oxpykalomei cpexbi

6.12.1 TpeGoamma K oxpaHe OKpyxaiolie# CPefBl yKasaHel B mojpasaene 5.17
Hacrosmero CIL

6.13 TpeGopanus GezomacHOCTH

6.13.1 Tpebosanms 6e30macBOCTU NpUBEAEHE! B oApassene 5.16 mactosmero CI1.
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7 IIpoeKTHPOBAHME M CTPOHTENLCTBO NOA3EMHBIX TPYOONpPOBOAOB ciocoGom
rOpH30HTAIbHO-HaNpasiennoro 0ypenns (C'HB) ¢ nppnmMenennem
Tpy6 3 BULIT

7.1 IKemIyaTalMOHHLIE H MOHTAXKHEIE HArPY3KH, IeHCTBYIOUNHE
Ha TpyGonpoBoAkl, NPOKJIANbIBaeMble GecTpanmeiinniM ciocoGom 'HB

Ha 1py6ompoBos! AeRCTBYIOT CIICAYIOUIHE HATPY3KH:

1) BHEIIHWE HArpy3KM OT IPYHTa, TPAHCIOpPTa, COGCTBEHHOTO Beca TPYOH M Beca
TPaHCIIOPTHPYEMOI XUAKOCTH;

2) BHYTpEeHHEE JJABIIEHUE KUAKOCTH;

3) oceBbie Harpy3KH IpH HPOTATHBAHUH TPYOBI B PACIIMPEHHYIO CKBaXHHY.

7.2 BHemHHe HArpy3KH, AeiicTBYIOIMHE HA TPYGONPOBOABI,
npoxJiaaniBaemMbie cnocobom 'HB

7.2.1 Jlns pacyeTa BepTHKILHOTO JaBleHHs TPYHTA HA TpyOy OT BHEUIHMX HAIPY30K IIPH
3aKPBITHIX IPOKJIANKAX IPUHUMAETCA pacyeTHas CxeMa, IpuBeieHHad Ha pucyHke 7.1 [1].

B A A A AR AN A

-

ﬁ“f\\‘ !
\ %

N |
&y

Pucynox 7.1 - Cpeanee gasnenue rpyHTa Ha NoA3eMHbIH TpyGonpoBox

Jinsa pacueTa IpHHAMAETCA CpejHee JABIEHHUE IPYHTa HO FOPH3OHTAIBHOMN ILTOCKOCTH,

NPOXO/AIIEH Yepe3 UeHTp TPyOOoIpoBO/a, KOTOpoe onpeaenseTcs o hopmyre
ch = qrp = Ymhcp ’ (71)
TA€ Y., — YACIbHbIH BeC IPYHTA B €CTECTBCHHOM COCTOSHHHY;

q,, — AaBJIEHUE TPyHTa Ha TPyOy.

722 Ilpm npoxnanke Tpy6 cmocobom T'HB Ham tpyboii obpasyercs cBox
€CTECTBEHHOTO PAaBHOBECHS BBICOTOM /i, DTO OTpakeHO Ha pHCYHKe 7.2,a. Bricota cBosa
onpezensercs o Gopmyne
_ D

2tgop’
II€ ¢ — YCIOBHBIH Yrojl BHYTPEHHEro TPEHNUS, Ipal.

(7.2)

cB
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9eo ™ Yoer’ hc-

o WHWH(J;HH\HH

N

vZ
a — oNMpaHHe CBOAA Ha yPOBHE LieHTpa TpYOhl; 6 — OMMpaHue CBOAA Ha YpOBHE BepXHeH o6pasyroweit Tpy6sl
Pucynok 7.2 — [laB/ieHue rpyHTa Ha NOA3eMHYI0 TPYGY IpH 06pa3soBaHKH CBOJA €CTECTBEHHOTO PaBHOBECHS

7.2.3 Hayano cBozia noMelnaeTcs Ha ypoBHe Bepxa TpyOs! (pucyHok 7.2,6), BHICOTa Ay
Oyner paBua [1]
B

hcg ==, 7.3
Digo (7.3)

rae B=D, {1 +tg? (450 - %ﬂ — BEJIMUMHA TIPOJieTa pasTpyKeHHoro ceoza. [ pacTpyOHbIX

Tpy6 Takoe pemenne Goiee nenecoobpazyo.
7.2.4 JlaBneHHe rpyHTa, PacoOKEHHOTO BhIe TOUKH (, IONMHOCTHIO BOCHIPUHUMAETCS
FPYHTOBEIM CBOJIOM, & Ha TpyOBI NaBUT IPYHT, HAXOMAIIMIACA BHYTPH CBOJia €CTECTBEHHOTO
paBHOBecus. J[aBiieHne IPHHAMACTCS PABHOMEPHO PacHpeIEHCHHBIM H PaBHbIM

qcs = Yeﬂhcn M (7.4)
7.2.5 Cpennee faBiienne IPYHTa Ha YPOBHE A, onpenenserca no dopmyie
Gop =Yoo Ds ymh;tg1L45° -%). (1.5)

726 Tlpu HEKOTOPOM 3HaYeHWH hgp=h,; MOXKET 0Opa3OBHIBATECA CBOX
€CTECTBEHHOTO paBHOBeCHs (IPH gop = 0). Huvke A, NaBnenue rpynTa Ha TpyOy ocraercs
TIOCTOSHHBIM TIPY YBEJIMYEHHH TTYOHHEI 3aI0XKEHHUS

hom— Du
tg2(45° - —(ZE)tg(p 7.6)
rae tgo = f,, — kod(hUIMEHT KPENOCTH, YIUTHBAIOIIMA CyMMapHOe NSHCTBAC CHUI TPCHHS B
CMeELUEeHHS FPYHTA.
JIns CBS3HEBIX TPYHTOB KO3 (HIMEHT KPelocTH onpeaeniercs dbopMynoi
¢
f«p =tg¢+;, (77)

rae tgQ — yroj BHyTPEHHEro TpeHus;
¢ — YAENBHOE CHEIICHHUE;
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0 — CXUMarollee HaNPsDKEHHE, IIPH KOTOPOM OTIPeJENIeTcs CONPOTHBIIEHHE CBA3HOTO
TPYHTa CIBHTY.
7.2.7 UYucneHHble 3HaueHHS KOI()GOUIHEHTOB KPENOCTH IS HEKOTOPHIX TPYHTOB H
COOTBETCTBYIOIIME YCIOBHEIC YIIIBI BHYTPEHHETO TPEHMS IpUBeeHb! B Ta0nuue 7.1.

Ta6nuna 7.1 —Koadpduunenrer kpenocru f, (mo M.M. IIporoapskoHoBY) 1 yC/I0BHBIE
YIJibl BHYTPEHHEr0 TPEHHS @ PAa3JHYHBIX TPYHTOB [1]

VenosHaif
Ne Koagpuuuenr yron
l'l.l"L Ipynr KpEnocTH BHYTPEHHETO
Jo TPeHHA @,
rpaa.
1 IIneIBYH, GONOTHUCTHIA IPYHT, Pa3KWKEHHbIN IPYHT 0,3 9
2 Tlecok, MeJIKuii rpaBuii, HaCHIHOM IPYHT 0,5 27
3 PacTuTeNbHLIi FPYHT, TOP@, Chipo¥ NecoK, Ciabblif IIMHHUCTHIMA TPYHT 0,6 30
4 nuBucTS IpYHT, J€CC, rpaBui 0,8 40
5 I1noTHBI# FIHHKUCTBIA IPYRT 1 60
6 11le6eRACTRIH IPYHT, rajibKa, pa3spyLICHHbIA caadel, TBepAas HHa 1,5 60
7 Msrkuit cianew, MATKWH U3BECTHAK, MeJI, MEp3JbIH IPYHT, Mepreis, 5 65
CIIEMEHTHPOBaHHAA rajibka B XPAI, KAMEHUCTHIH TPYHT
8 Hekpenkue ciiaHLipl, INTOTHBIA MEpreNb, paspyLICHHBIH AeCYaHHK 3 70
9 Kpenxuii rIMHMCTBIA ClaHel, HeKpenKue NEeCHaHWKW M M3BECTHAKM, 4 70
MATKMI KOHFIoMepaT

7.2.8 Benuuumna BepTHKAISHOrO HaBieHHA (), Ompeaensdercd Kak IPOM3BEACHHE
JIaBIICHUs TPYHTA g Ha AHAMETP TPYOBI Dy.
B arom ciydae

nyD? o (p)
=ng,D, =nh D, = X=u|1+1gf 45° 21| _
QB an H n C!’Y H 2f [ g( 2 (7 8)

rae n — kK03()GUUMEHT neperpyskH, paBHslii 1,5.
7.2.9 Benuuuna paBHOZENCTBYIONEro GOKOBOTO NaBJICHAS IPYHTa ¢ KodbdHIEcHTOM
neperpyska #;=0,8 6yneT papHa

D o
Q6 = n2erDH (hcs + _En.jtgz(‘ts - -(22) . (79)

7.2.10 PaBHOpmeMcTBYIOINas pacyeTHON BepTHUKANbHOM Harpysku OT JaBICHUA
HasemHoTO Tpascnopra Or , KH/m, onpezensercs mo dpopmyne

Op =nq,D,p, (7.10)
rae n — K03 UIMEHT HASKHOCTH JYIS KONECHOTO TPaHCIOPTa, PaBHbI 1,4, 1 IyceHUYHOTo —
1,0
¢p — PABHOMEPHO pacupe/ieieHHasi HArpys3Ka OT TPaHCIOPTa, ONpeesieMas 1o Tabmane
5.11 nacroamero CIT;
W — ko3¢ duIMeHT AMHaMuaHOCTH, ipy #=0,5 M p=1,17; mpu #=1,0 M p=1.
7.2.11 PaBHOAeHCTBYIOImAsA pacyeTHOH TOPU3OHTAIBHON HArpyskH OT HAa3eMHOro
Tpancniopta (), kH/m, onpenensiercs no gopmyne

o, =nq, DA, 7.11)
rae n— KoddduunenT HagexHOCTH, paBHEIH 1,0;
A, — ko3t drpenT G0KOBOTO AaBNCHUA M1 rpyHToB I'-1 — I'-1IL, Ipyt YTIOTHEHHOM TpyHTE
paessli 0,5, i rpyaTos I'-IV —I'-VI pasnsrit 0,1—0,3 [1].
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7.2.12 PaBHOnEHCTBYIOMEAs pacyeTHOH BEPTHKANBGHOH HAarpy3kd oT cOOCTBEHHOIO Beca
Tpybonpopoaa, kH/M, onpenengercs no gpopmyse
0. =ng;, (7.12)
rae  »n— kodpdunueHT HaleXKHOCTH 110 Harpyske, paBHbf 1,1; '
O — Teopernyeckuii Bec Tpyo, kKH/M.
7.2.13 PaBuopeiicTByrolass pacyeTHOH BepTHKaJBHOM HArpy3kH OT Beca
TpaHcopTUpyeMoit Boasl, KH/M

o —nszf,., (7.13)

rze n — ko3 QUIMEHT HAIEeHKHOCTH 110 Harpy3ke, paBuslii 1,0,
D, — BHyTpeHHH#H nuamMertp Tpyo, M;
Y — YACTbHEIA BeC BOTONPOBOAHOM BOABL, IPHHUMaeMBbIi paBHEM 0,98 xHAC.

7.3 Onpenenenue pacaeTHbIX H3rHOAIOHINX MOMEHTOB

7.3.1 PacuerHsle usrubaromue MOMEHTHI, KH'M, OT AefiCTBUS BEPTHKAIBLHBIX HAIPY30K
OT TpaHcmOpTa IpH Ipokranke Tpy6 cmocoboM I'HB mpu 20=180° ompemenstorcs mo
dopmyne

M, =0]1250"r,, . (7.14)
PacueTHbI H3rHGaroIyif MOMEHT OT ;(eﬁcmml TOPH30HTANIBHBIX Harpy30K
M, =-0,125Q  r, A (7.15)

rae A — koddduureHT GOKOBOTO IaBICHUS.
7.3.2 Pacuernrif wusrmbaomui MOMEHT OT COOGCTBEHHOrO Beca TpPYOB H
TpaHcIopTHpyeMoit Boab! Ipu 20=180° ompenesnsercs mo popmyne [4]

M, =007(Q; + 0, ). (7.16)
CyMMapHBIi pacueTHbIH n3rubaronmuii MOMEHT B T0Tke TpyOst, KH'M, 6ynmer
Mpacu:M;_Mr+MTa' (7.17)
Pacuernas npuseneHnas Harpyska Onp, KH/M, onpenesnstercs mo gopmyne
M
_ pacy
an 0,318"‘:p * (718)

7.4 TIpumep pacuera

Onpenenuts BEpTHKaNbHOE U GOKOBOE JaBJiCHHE IPYHTA Ha JKecTKy1o Tpy6y m3 BUIIT
¢ HapyxHbM auameTrpoM Dy=32.5 cm, ykiansBaemyro cnocobom I'HB Ha rioyGuse 2 M B
necyarom rpyate (I'-III). TpchnopTHax Harpyskxa HI'-60, A-14.

Vnenbbii Bec rpynTa y=17 KH/M® 1 yro BHyTpennero Tperms ¢=30°,

7.4.1 PacyeTHBIi IPOJIET Pa3rpyKalolero cBoa

B= DH[I + tgz(45° —%ﬂ =32,5-2,15=0,7 M.

7.4.2 BricoTa pasrpyxarolero cBoJa Ipy ko3¢ huiuente TpoIHoCTd f=0,6

7.4.3 PacyeTHas cujla BEpTHKATFHOIO PaBHOJCHCTBYIOLIETO JABICHHA IpyHTa Ha TPYOy
¢ xooddunuenToM neperpysku n = 1,5
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. mDy 0
Qm =nq,D, =nh,yD, = 27 [I + tg(45 —5)] =

=15.0,58-1,7-0,32 = 0,48 Tc/m = 4,8 xH/M
PagroneficTByIomee GoxoBoe qaBneHUe ¢ K03 OULUEHTOM neperpy3kd #;=0,8

Oy, = nzvaH(hu +%—th’(45° —gj -

=038:1,7-0,325- (0 58+ 232 3225J g2 (a5 ~15°)=

=0,8-1,7.0,325. (0,58 + 0,162)- 0,25 = 0,08 Tc/m = 0,8 xH/M.

7.44 PaBHOpmeHCTBYIONmIasA BepTUKANbHAaf HArpy3ka OT HEHCTBHA TYCEHMIHOTO
tpancniopra HI'-60 pasra Qp =ng., D u:

mpu =1,0M O =1,2:35,3-0,325-11 =16,4 xH/m;

mpu h=1,5m  QOp =1,2-25,4-0,325-1,1 =10,89 xH/m;

opu A=2,0 M Q:p =1,2-18,7-0,325-1,1 = 8,08 xH/m.

7.4.5 PaBHOOelcTByIOMAs TOPH3OHTANbHON HATrPy3KH OT AeHcTBHS A-14 Gyner paBHa
0., =nq., D\, , Tne by — kosddunment 60K0BOrO JaBIEHNS, NPUHATEIH paBHbM 0,2:

npu =10 Qp =1,0-35,3-0,325-0,2 = ~2,29 xH/m;

opu A=1,5 M Q;p =1,0-25,4-0,325-0,2 = —-1,65 xH/m;

mpu h=2,0M  Qp =1,0-18,7-0,325-0,2 = ~1,21xH/m.

7.4.6 PaBHOmeHCTByIOIIas BEPTHKAILHOM HAarpy3kH OT COOCTBEHHOTO Beca
TpybonpoBoza paBHa

0, = nmy w(D, —h)=11-3,14-72,0-0,0072 = 0,32 xH/m,

rAe Y — yAeneHsii Bec BUILT, pasmbii 72,0 kHAC,

7.4.7 PaBHOnEHCTBYIOM s BEPTHKAIBHOM HArPY3KH OT Beca TPaHCIIOPTHPYEMOM BOMEBI

Q, =n0,25ny, D} =1,0-0,25-3,14-9,8-0,318 = 0,77 xH/m.

7.4.8 Benmumsb!l M3rnbalomuX MOMEHTOB, NIPHBEJEHHBIX HArpy3ox, kKo3ddHIueHToB
3ariaca IIPOYHOCTH IPHBEJEHE! B Tabmuue 7.2.
Ta6nuna 7.2 —PesyasTaThl pacdeTa NpoIHOCTH TPySonpoBoaa AuaMmerpom 300 mm
e [ h | o o o] e o [ My [ M | M | m

.

na. M kHm | xHm | «H/m | kHmM | xHm | kHM kH™ kH'™M xHM kHM
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

IIpodonacenue mabnuye: 7.2

Qﬂ s QV
r.rrle] h, M +M,. | 20, | Z0. | M, O K,:i M, | OF, Krp..Qm,
. M kH'M kH/m kH/™M kH-m kH/M i kH'Mm KH/m manp
1 1,0 0,012 16,84 | —2,62 | 0,879 | 17,38 2,8 0,065 | 128 38,3

1,5 0,012 12,08 | -1,67 | 0,443 8,76 5,6 0,065 | 1,28 38,3
3 2,0 0,012 9,18 | -0,85 | 0,166 3,2 15,3 0,065 | 1,28 383
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7.4.9 BenuyuHBI JONYCKAEMOTO BHYTPEHHEro HABIEHWsS M3 YCIOBHS NPOYHOCTH,

onpeznenseMsie o popmyne (5.46) nacrosmero CII, npuseneHs! B TaGmuue 7.3.

Ta6anna 7.3 - Beanunnnl fonycKaeMoro BHyTPEHHEro AaBjICHHS H3 YCIOBHS NPOTHOCTH,

Pop MIa, P,,=1,6 MIla
h, P A-14,Q P
bl A, o " kg
1,0 8,97 5.6 1,0 13,44 84
1,5 11,32 7,0 1,5 13,44 8.4
2,0 12,97 8,10 2,0 13,44 8.4

7.4.10 B cooTBETCTBHE ¢ pacdyeToM JUIsi NPOKIIanKy TpydonpoBoaa suamerpom 300 Mm
Ha pabouee nasnenve 1,6 MIla mpumnmaem tpy6y m3 BUIIT knacca K-9.

7.4.11 ng ApyrmX THIOB TPYHTOB MNOMYYEHHI CHCAYIOLINE pacUeTHBIE JaHHEIE,
KOTOpEIe NpUBeNieHE! B Tabnuue 7.4.

Ta6nanuua 7.4 —PacueTHble JaHHBIE

Ne i, Tun rpyHTa fiem @, rpaa B, cm heg M
1 T'pYHTHI [IIMHHUCTHIE 1,0 30 32,8 16,4
2 H3BECTHSK, Mejl 2,0 65 13,1 6,5
Mpumeyanne —Ilpoknanka TpyG MpOU3BOANTCS HIDKE YPOBHS IIPOMEP3AHUK IPYHTOB.

7.4.12 Ina muamerpoB 80-250 MM BenmIuHH K03GGHUNMEHTOB 3amaca IPOYHOCTH
OyqyT emle BBINIE, YeM Rius TPyO, paccMaTpuBaeMEIX B IpuMepe pacyera. Pacwer Ha
[IPOYHOCTE TPYO STHX AHAMETPOB aHANOTHYEH INpPUBEJCHHOMY pacdeTy mii Tpyo
nuamerpoM 300 mm.

7.4.13 B 3aBHCHUMOCTH 0T WHXXEHEPHO-Ie0IOTHYECKHX U TPafOCTPOUTENBHBIX YCIOBHIA,
TJIyOUHBI 3aI0KEHHUS, IPUMEHAeMOro o0opynoBaHus, GOPMBI B Pa3MEPOB CEUEHHA BXOAHOI'O
H BBIXOJHOTrO KOTJIOBAHOB B IMPOEKTE ONMpeneNieTcs cnocob ux coopyxenus. Jlomyckarorcs
pasIMyHBIE CIOCOOBI COOPYXKEHHS CTAapTOBBIX M NPHEMHBIX KOTIOBAaHOB M IIPHAMKOB B
COOTBETCTBHM C TPaAHLIMOBHEIME METOLAMH.

7.5 IlpoexTupoBanue Tpy6onposonos u3 BUII, npokaansisaemMbIx
meronom 'HB

7.5.1 Pacuer momzeMHbIx TpyGompoBozoB m3 BUIIIT momkeH IpOM3BOAMTHECS €
obwumu Tpebosarmsmu CIT 31.13330, CIT 36.13330 u nmoxppasnenos 5.6, 5.7 Hactosutero CIT
JOTIOJIHUTENNBHO Ha NehOPMATHBHOCTS.

7.5.2 Tlpn mpoekTHpoBaHUM HamopHBIX cereit u3 BUIIIL pacuer TpyGompoBOZOB Ha
IPOYHOCTh CHELYEeT MPOM3BOIUTH ITYyTE€M COMOCTABIEHWA Hecylmel cmocoGHOCTH Tpyod ¢
PE3yIbTHPYIOIIMME JaHHBIMM 110 IPUBEAEHHBIM HArpyskaM NpH pa3iHdYHBIX YCIOBHIX
paboThl TPyGONPOBOA € YUETOM CBOLOOOpa3OBaHMS.

7.5.3 B KauecTBe Harpy3oK, HeHCTBYIOIMX Ha MOJ3eMHEIf TpybGomposoxm u3 Tpyb
BYIIT, cnexyer npHHAMATS:

BHYTPEHHEE JJaBJIcHUe TPaHCHOPTHPYEMO BOIbI;

JIaBJIEHHE I'PYHTA C YIETOM CBOJOOOPa3OBaHUS;
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JlaBJIcHAE NOABHXHBIX TPAHCIIOPTHBIX CPEACTB, epeatomeecs Ha TpyOoIIpoBoa Yepes
TPYHT;

coGCTBEHHBIH BeC TPYOb! M TPAHCTIOPTUPYEMOM KHUIKOCTH.

7.5.4 Pe3ynbTaThl pacueTOB, IPOBEACHHBIX B COOTBETICTBHH C pPacCMOTPEHHOM
METOMKOH IIPH pa3fMIHbIX COYETAHUAX ACHCTBYIOMMX Ha TPyOONIPOBOX HArpy3oK, JOJKHBI
COZIepXaTh 3HAYCHUS MOMYCTHMOTO BHYTPEHHEro [aBICHHS BOXBI HMCXOMA H3 HecymeH
cnoco6HOCTH Tpy0 Ha IpPOYHOCTH HPH YKJIafke TPYOOHpPoBOfA C YYETOM TIIIyGHHEI
3aJI0XKCHHA, CIATAs OT BEpXa TPYOHI:

B IPYHTAaX ILIECTH KaTeropuil (IIeCKH KpyNHbIE, MENKYUe, MBUICBATEe, CyXUe, CYIIIAHKY,
[JIMHBL);

OT BO3ACHCTBHSA €AMHUYHON TpaHCIIOPTHOI Harpy3ku A-14 u HI-60;

€ y4ETOM IJIyOHHBI CE30HHOTO IIPOMEP3aHH4.

7.5.5 DPacuer TpybompoBoma HEOOXOAMMO NpPOH3BOAWTE HA  COBMECTHOE
(xoM6HHMpPOBaHHOE) BO3/eiiCTBHE BHYTPEHHETO NaBJICHHU M BHEIIHWX HAarpy3oK, Y4MTHIBasA
CIICIYIOIIHE CITYYau:

Ha TPyOONpOBOX AEHCTBYIOT BHYTPEHHEE NABICHHE BOALI M BHEINHSIA Harpyska oT
JIaBJICHHSA TPYHTa;

Ha TpyOONpOBOA HEHCTBYIOT BHYTpEeHHEe NABJICHHE BOIbBI, BHEIUHSAA Harpyska OT
JIaBJICHHS TPYHTA U TPAHCIIOPTA.

B xadecTBe pacyeTHOro NMpPHHHMACTCA CIy4al, Korzia TpyOGONpOBOX MOABEPracTCs
HanboNbLIEMY CHJIOBOMY BO3IEHCTBHIO.

7.5.6 KoobduumeHt neperpysku Hng ONpefeNecHHUsA pacUeTHBIX HArpy3ok Ha TpyOy
HPUHUMAETCS PABHBIM:

JUISL BEPTUKAJLHOTO NaBCHHs rpyHTa — 1,4;

JUI TOPU30HTANBHOrO AaBnenus — 0,8;

JUIS BEPTUKAIBHOTO JaBieHus TpaHcIopTa (aTomModuneit A-14) — 1,4.

BenuunHb! oCTAIBHBIX KO3 (GUINEHTOB IPUHAMAIOTCS PaBHBIMH 1.

7.6 BuyTpenHee naBiieHNe TPAaHCIIOPTHPYEMOIH BOABI

7.61 Bennuuna BHYTpEHHETO AaBJICHHS BOIbl B TPyOOIpOBOZE yCTaHABIMBACTCA Ha
OCHOBAHWM THIPABIMYECKHX DPACYETOB C YYETOM pPEaNbHBIX HAHHBIX IPOCKTHPOBAHHI.
TuppaBmuyeckuil  pacder TPyGOIpOBONOB CHCTEM BOHLOCHAOXKEHHS IIPOM3BOOUICA B
cootBeTcTBHH ¢ TpeGoranusmu CII 31.13330 n moppaszaena 5.2 Hactosmero CIL

7.62 BemmuuHa pacyeTHOro BHYTPEHHEro JHaBneHMa P, cormacwo CIT 31.13330
TNPUHUMAETCS C y4eToM WiId 0e3 ydeTa IHJAPABIHYECKOro yaapa, B COOTBEICTBHH C
noppasaenoM 5.2 nactosutero CII.

7.63 TIpu OTCYTCTBMH B IIPOEKTE BEIWYMHBI TMAPABIMYECKOTO PAcHYETHOIO JaBIICHUS,
WCHBITaTeIbHOE JaBiieHHe Py, NMPUMHUMAETCS B COOTBercTBHM C Tabimumamm 5.14, 5.15
nacrosinero CI1,

7.7 IIpoexrupoBanue GecTpaHImeiHo#i NpoKIa Ku
¢ npnmenenuem texnosorun FHB

7.7.1 Texunonoruss F'HB npH nmpoeKTUpOBaHWM y4yacTKOB GecTpaHIUSHHOM IPOKIamKy
DpUMEHSETCS JIjid HANOPHBIX M CAMOTEYHBIX TPYOOIIPOBOZOB BOJNOCHAOXEHHS H
BOJOOTBENEHHUS.
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7.7.2 B 3aBHCHMOCTH OT IPUHATOTO B IPOEKTE PACUECTHOro AMAaMETpa M JUIMHEI y9acTKa
GecTpaHineiiHOM mnpoKNiaaku BeIOMpatoTcs MoZenb ycTaHoBku I'HB m ee pabouas
XapaKTepPHCTHKA,

7.7.3 TexHONOTHSA TOPH3OHTAIBHOrO HANpPaBIEHHOTO OYpEeHHS MOXET IPUMEHATHCA B
3aBHCHMOCTH OT KOHCTPYKIHME GypOBOTO MHCTPYMEHTA B Pa3IHYHEIX IPYHTOBBIX YCIOBHAX —
OT NECYAHbIX ¥ IIIMHHUCTBIX IPYHTOB O CKAIBHBIX.

7.7.4 Tpacca mpoeKTHpyeMOro ydacTka OecTpaHmeHHON DPOKIIAmKH MOXET ObITH
KPHBOJHHEHHOr0 OYepTaHHA M B IUIaHE, ¥ B mpoduie B Npefeliax JOIYCTHMOIO pajuyca
n3ru6a GypOBBIX IITAHT.

7.1.5 na Texuonoruu I'HB Tpebyercs ycTpoiCTBO CTapTOBBIX M PHEMHEIX IPHAMKOB
pacyeTHOH BMECTMMOCTH Ul CBOEBPEMEHHOro oT6opa oTpaboTanHOH GypoBO# CycHeH3HH
MJIOCOCAMH H TPaHCTIOPTHPOBAHUS €€ HA PErCHEPAIHIO.

7.7.6 Texnonorus ymnpasiseMoro GypeHHs HNPHMCEHACTCA NPH NPOKIANKEe HAaNOPHBIX
TpyGomposonor nmamerpamu 80-300 MM mnuuo# merei mo 300400 m B rpynrax I-IV
KaTeropHii (IECKH, CyNeCH, CyTIMHKH, TIIHHBI B JIp.).

Pasmepsl B IUlaHe H KOHCTPYKTHBHO-TEXHONOIHYECKHE PEINEHHA CTapTOBBIX H
NpHEMHBIX KOTJIOBAHOB (LIAXT) NPHHUMAIOTCS B 3aBHCHMOCTH OT TIPYHTOBBIX YCIIOBHIA,
TITyOUHEI 3aJI0XKEHHS, AHaMeTpa TpYO, [UTHH X 3BEHBEB H T.J.

7.7.7 Ha craguyu o6ocHOBaHMA MHBECTHLMH HA OCHOBAHHH TCXHMKO-IKOHOMHYECKOTO
COTIOCTABNIEHMs NpHMeHeHMs ykazaHHBIX B 6.1.1 u 6.1.2 MI'CH 6.01 [15] rexmonormif
GecTpaHmIeMHON INpPOKNAOKM ONpedCnieTcds THI MEXaHH3HDOBAaHHOM  yIpaBiseMoi
YCTaHOBKH.

7.7.8 Ha cramum pa3paGoTKH IpoeKTa Y4YacTKOB OecTpaHIICHHOM MpOKNAJKH C
npuMmeneHneM TexHoyorud I'HB paspabaTeiBaioTcss DpOEKT OPraHH3alli CTPOMTENBCTBA M
CrienUanbHBIe PasieNbl MPOMBIIUICHHOM Ge30TacHOCTH, OXPAHBI TPyAa, TEXHUKH Oe30IacHOCTH
U OXpaHbl OKpYXalole Cpe/bl B COOTBETCTBHH ¢ TpeGoBaHmamMu HacTosmero CIT.

7.8 Nlpon3soacTBo paboT o decrpaHmeiiHoit MpoKkIaaKe
¢ npumeHenneM Texnonornn 'HB

7.8.1 IoproToBka CTpOMTENBCTBA C NMpHUMeHeHHeM TexHonoruu I'HB Brmonusercs B
COOTBETCTBHH ¢ HoNoXeHuamu 5.2.1 —5.2.4; 5.2.6.1 MI'CH 6.01[15].

Jo Hagana npouecca GypeHHs BHITONHIIOTCS CIEIYIOLIHE OIePaim:

IPOBOTHUTCA KOHTPOJIb HCIIPABHOCTH U paboTOCTIOCOGHOCTH JIOKAIHOHHOM CHCTEMBI;

JaT9iKi OYpHIBHOM TONOBKH BBHIOHMpAIOTCA B COOTBETCTBHHM ¢ NPOEKTHOH riyGuHoON
Oypenus 1 HeoOXOXUMOMN TOYHOCTBIO IPOKIAIKH TPYGOIPOBOAa;

HOATOTABIIMBAIOTCA MECTO CTOSHKH OYPOBO#f YCTAHOBKH C YKJIAAKOH MaToOB 3a3€MIICHHS
H MECTO IIpHeMa BhIXoJia OYpUIBHOM IONOBKU B 3aJaHHOM IIPOEKTOM TOUKE Ha IIOBEPXHOCTH C
yCTPOHCTBOM COOTBETCTBYIOIUX NPUAMKOB;

pa3pabaThIBalOTCA IPOEKTH IPOM3BOJCTBA paGoT, TEXHONOIMYECKHE KapThl M
HHCTPYKIHHZ [10 IPHMEHEHHUIO KOMIIIEKTa 6YpoBOro 060pyJ0BaHNU;

mociie 3aBepmieHHs paGoT IO HpoKTajKe TPyOONpOBOJA CTPOMTENBHAad ILIOIAJKa
0cBOGOX@eTCA OT BPEMEHHBIX COOPYXXCHHH H OIaroycTpauBaeTCs B COOTBETCTBHH ¢
IIPOEKTOM.
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7.9 Texnosoruu 6ecTpanmeifHoil POKIATKH KOMMYHHUKAHUH
€ rOpU30HTAILHO-HANIPABJICHHBIM GypeHnem

7.9.1 Ilpu mpoeKTUPOBaHUN YIAaCTKOB OecTpaHIneiHON MPOKIAAKH KOMMYHHKAIME THII
I'HB BBIOHpaeTCs B 3aBHCHMOCTH OT HHXXEHEPHO-I'COJOTHICCKUX YCIOBHH HAHHOTO yJacTKa
¥ PacyeTHOr0 BHYTPEHHETO IUaMeTpa IIPOeKTHPYEMOro TpyGonposoa.

IT1aHOBO-BEICOTHBIE ITOKA3aTENM Y4acTKOB OecTpaHIIeHOM NPOKIa Ky KOMMYHAKAIHUH
Ha3HAYaI0TCA HCXO/S U3 IOJIOKeHHH) O6IIEro NpoeKTa ITUX KOMMYHHKAIIHIA,

I'my6una 3anoxenus Tpy6 us BUILT u3 ycnosus npognocta nuaMerpamu 80-300 MM
JIMMHUTHPYETCS MMHUAMATBHBIM PACCTOSHHEM OT IIOBEPXHOCTH O INENEIY IPOKIAIBIBAEMOro
Tpy6OIpOBOJa B YCTOHYMBEIX IPyHTaX He MEHEE ABYX JAHAMETPOB, B HEYCTOWHMBBIX IPYHTaX —
He MEHee Tpex IuamerpoB. Jlomyckaemoe 3anoxeHue Tpy0 paBHO 20 M, MHHHUMAaJIbHOC
3armybrnenue TpyO ompenensercs U3 YCIOBHA NPOMEP3aHUs TPYHTOB.

PaccrosHue MeXIy CTapTOBBIM H IIPHEMHEBIM KOJIO/IaMu HasHadaeTcs 10 300—400 M.

B nrane Tpacca npoekTHpYeTCs 1O IPAMOH JIHHUN MEXAY COCEIHHMHE KOJOALAMH.

B npozoneroM npodriie HonoxeHNe ydyacTka GecTpaHINeHOM NPOKIai 1O BeJIYIHE 1
HalpaBIEHHIO YKIIOHA HE TAMUTHPYETCA U Ha3HATACTCA MO O0IeMy NPOEKTY.

7.9.2 Xapaxtepuctuku Tpy0 W (acoHHBIX vacTell ¢ coequHeHMeM THma «RI»,
HCIONIb3yeMBIX Npd  OecTpaHmeiiHoif mOpoxiagke TpyOOMpOBOJOB, INpPHBEIACHH B
IpUIOXKEeHASX A u Bb.

7.9.3 Tlpu BHINONHEHUH PacyeTOB TPYO HA HPOYHOCTDH ClIEAyeT IPHHHMATH JaBJICHUC
BBINICNEKAIUETO CJIOS [PYHTA C YYE€TOM CBOJOOOPA30BaHUA, BPEMEHHYIO IOJBHXHYIO
Harpy3ky mo cxeme A-14 u HI'-60, cobGcrBeHHYI0 Maccy Tpy6 HW TpaHCIOPTHPYeMOMH
KHIOKOCTH, HaBJIeHHE TPAHCIOPTUPYEMOH >XHMAKOCTH, a Takke (U3IHKO-MEXaHHYECKHE
XapakTepUCTHKN FPYHTOB B 30HE TpyOONporoaa.

7.9.4 CraproBble ¥ DIpHUEMHBIE INIPUIMKM PEKOMEHAYeTCS pa3MemaTh B MeECTax,
CBOGOMHBIX OT 3aCTPOMKM, OT 3€JEHBIX HACAXKACHWA M NOA3EMHBIX KOMMYHHKALUH.
CrapToBBIff NpHAMOK 06OpYyIyeTcs TIpy30NOJBEMHBIMH YCTPOMCTBAMH S JOCTaBKH
9JIEMEHTOB TPyOOIIpoBOa 11 MOHTAXa IITeTel.

7.10 MouTax TpyGonpoBonoB U ¢pacoHHBIX YacTeil

7.10.1 TIlpm Gectpanwedinoit mnpokianke TpybonpoBomop u3 BUIIl momxen
cobmomaTbes TEXHOJIOTHYECKUH periaMexr, BKJTIOYAKOLIH i IOATOTOBUTEIIHHEBIE,
BCIIOMOTaTeNbHEIE W OCHOBHLIE palOTBl, COCTAB M OYEPEAHOCTh KOTOPHIX JOJDKHBI
YBSA3BIBATECH C KOHKPETHBHIMH YCIOBUAMH.

7.10.2 ITepen HauanoM MOHTaXHBIX paGOT BHYTPEHHSS IIOBEPXHOCTH TPYOH! (0COGEHHO
KOJIBUEBOR I1a3 I MAaHXETHl) H Hapy)kHad IOBEPXHOCTH IMaAKOTr0 KOHIA TPYOB! JOJIKHBL
OBITh OYMINIEHE! OT LOCTOPOHHHX HPEAMETOB M BO3MOXHBIX 3arps3HeHmi, Montax Tpy6
MO>XET IPOM3BOMTHCS KapTPHIKHEIM HIIH JIMHEHHBIM METO/OM.

’ 7.10.3 3axBar mpE NoAbEME H ONOyCKaHMHM Tpy6 HEOGXOOMMO OCYINECTBIATH
npHcnocoGneHusIMH, 06EeCIeYHBAIOIMMA HX COXPAHHOCTH M MCKIIOYAIOIIMMHE yAaphl TPyO
IpYT O APYTa H TBEPABIC NOBEPXHOCTH. '

7.10.4 Coopxa Tpy6 ¢ pacTpyOnbMH coepHeHIsME «RJ» HPOM3BOIUTCA B COOTBETCTRHM C
TpeboBanmaMu 5.16.26 nacrosmero CIT.

7.10.5 Ilpoxnanxa Tpy6 u3 BUIII cnocobom I'HB ocymectsigerca B Apa sTama:

1) nunoTHOe GypeHHe CKBaXKMHbE MaJIOTO JHAMETDA;

2) pacmupeHye NUIOTHON CKBaXHHEI ¢ ONHOBPEMEHHEIM IPOTATMBAHUEM TPYOHL.
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7.10.6 Pacuer Tpy6 ¢ coeaMHEHUAMH TONBKO «RJ» MpOM3BOMUTCA Ha CPE3 IPHBAPHOIO
BaIMKa Ha IagKOM KOHIE TPYOB NpPU IPONONHHOM HEPEMEINCHMM CTONOPOB. BemwyuHa
pacueTHOTO COMPOTHBICHUA cpedy of and Tpyb mumamerpamu 80—300 MM npuHATa paBHOH
240 MTITa.

7.10.7 BenmumHEl pacdyeTHBIX 3Ha4YeHHH HecymeH cmocoGHOCTH Tpy0 IpH 0OCEBOM
HarpyxeHun Q) , npuBeleHs B Tabmuue 7.5.

Ta6nuua 7.5 ~Benwynnsl pacieTHLIX 3HaUCHHH Hecymeil cmocoGHocTR TPy npu
0CEBOM HATPYKCHHM
Dy, MM 80 100 125 150 200 250 300
02, kH 240 260 300 380 580 720 860

KoadduuyenTs! 3anaca Ipo9HOCTH, paHble oTHOWeEHMIO O, /0y, —B Ipenenax 2,5~
5,8, rae Oy — BeMU4MHA YCIWIMS IPOTHKKY TpYO, pasBuBacMoro mammaamu I'HB.

7.10.8 [IuameTpbl pacHIMPEHHBIX NIIOTHBIX CKBAXHH D, 4yepes KOTOpEIE
NPOTATUBAIOTCS TPYOB! ¢ pacTpybamu THna «RJI», JOMKHEI OBITH HE MEHEE, MM:

D, 80 100 125 150 200 250 300
D, 200 240 320 300 380 450 500

7.10.9 MuBuMansHeIN pagiyc 3aKpyTJIeHUS CKBAXUH IS POTKKH TPYO JUIMHOM 6 M
B 3aBHCHMOCTH OT yrila n3ruba Tpy6 B coemunenmax «RJ» npusenes B tabnnue 8.1.

7.10.10 TIpm wmcmonb3oBaHHME Ha MOHTaXE TpybompoBoza TpyO6 HEMepHOU IJIMHEL
(MeHee 6 M) HX IVTajKie KOHIBI HEOOXOMMMO NPESABAPHTENHEHO OTPE3aTh X0 HYKHOTO pa3Mepa
B COOTBETCTBHH C TpeGopanusamu 5.16.27 Hacrosmero CII.

7.10.11 Ins GecrpaHmeifHO# NpoKIamku (TOpPU3OHTaNbHO-HAlpaBleHHOe OypeHue)
TpYGONPOBOIOB CleyeT pa3pabaThIBAaTh NPOEKT NPOM3BOACTBA PabOT C YYETOM OTAENBHBIX
nonoxennit MI'CH 6.01 [15].

7.11 FuapaBim4yecKye NCNBITAHMSA H ¢1a4a TPYOONpPOBOAOB B 3KCILTYaTALIHIO

7.11.1 Wcneitanus cereit BomocHabxeHus, BummonHeHHBIXx u3 BYILD, momxHEb!
IIPOBOJMTECS C ydeToM OCcHOBHBIX TpeGomammit CII 31.13330, CHull 3.05.04 u B
COOTBETCTBUH C HPOEKTOM IIPOHM3BOACTBA paboT M HactosmmuMm CII ¢ yuetoM ycnopmii
IIO/I3eMHO# IIPOTSXKU TPYO. ‘

I'uppaBmdecKue UCIBITAaHH TPYGOMPOBOROB JOIKHEI IIPOBOAUTECS JBA pasa:

Ha [OPOYHOCTH (NpeaBapHTENbHOE HUCIIBITABKE); IPOM3BOOUTCS HA MIOBEPXHOCTH 3eMIIH
JIO TIPOTSKKH 3BEHBEB;

Ha TePMETHYHOCTD; IIPOBOJHTCA TIOCHE NPOTSKKH 3BEHBEB M 3aBEpHICHUs BCeX paboT
Ha [JaHHOM y4acTKe TpyOOoIpoBOJa C YCTAHOBJIEHHBIMHM 3aIBHXXKAMH, HO JO YCTAHOBKU
THIPAHTOB, NPEJOXPAHHTENBHEIX KIIAIaHOB H BaHTY30B.

7.11.2 Benu4uHa WCHBITATETHHOTO TUAPABIMYECKOTO IaBNeHUS Py, HA KOTOPOE
CeyeT HCIBLITHBATEH HAIIOPHEIE TPYOOIPOBOAB! IPY NPEABAPUTENIHFHOM U OKOHYATEIBHOM HX
HCIIBITAHUSAX, YCTAaHABIMBACTCA IMPOEKTOM C Y4eToM pabodero japieHus. IIpa OTCYTCTBUM B
NIPOEKTE€ BEJMYMHE! HCOBITATEIFHOTO JAaBJACHHS OHO JIOJDKHO OPWHMMATBECA [pH
[pefABapUTEIbHOM H OKOHYATENGHOM HMCHBITAaHHAX paBHBIM: pabodee [aBjeHue IUTIOC
0,5 MITa; onpenensercs no tabmune 5.15 Hactosmero CIL
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7.11.3 O6opynoBanue JUIZ THAPABIMYECKOr0 WCNBITAHMA JO/DKHO BKIIOYATH
THApaBIHYecKHH npecc (Hacoc), MaHOMETP, MepHbI 0ak WIM BOXOMEP A M3MEpEeHHs
KOJIM4ECTBA IOJKaYUBacMO BOJBI U BENHYHHBI yTeuky. Ha KoHIax UCTBITHIBAEMOTO Y4acTKa
TpyGOTIPOBOa YCTAHABIMBAIOTCS 3arIYIIKH.

7.11.4 Ilepen HauamoM MPOBENEHNS THAPABINYECKUX YCIBITAHUY CIIEAyeT IPOBEPUTD U
yOenuThCA, YTO M3 IpPeAbABICHHBIX K MCIBITaHHIO cobpasHBIX IUieTedt TpybGompomoza
MOJIHOCTHIO YIaIeH BO3AYX.

UcnsiTanns TpyGONpOBOIOB C BHYTPEHHUM IEMEHTHO-IIECYaHBIM IOKPBITHEM CIEHYET
Ha4YMHATh IIOCC 3allOJHEHUA €r0 BOXOH M NpEeABapUTENBHON BBIACPKKU IIOJ HaBICHUEM
(npubnusurensro 0,2 MIla) B TeueHHe CYTOK (71 IPOIMTKHA O LEMEHTHOTO PacTBOpa).

7.11.5 Tlpu wucnbITaHMH CcOGpaHHOTO TPYOONPOBOJA Ha HPOYHOCTH BHIIONHAIOTCA
CIICAYIOLIME ONICPAIHH;

TOCTENIEHHO IOBBINAIOT JIaBIE€HHE B 3BEHBAX Tpybompomoaa (mo 0,3-0,5 MIla) c
BBIICPKHBaHUEM JIaBIICHUA Ha KaXAOH cTyneHu B cootBercTBHH co CHull 3.05.04;

OpH JOCTEDKEHMH B COOpaHHOM TpyOONpOBOAE HCIBITATENBHOIO NABNEHHUA Py B
TeyeHue He MeHee 10 MHH He AomyckaloT najenusa masireHus Gonpiie yem Ha 0,1 Mlla,
IIPOU3BOAA JOIONHUTENBHYIO IOJKAYKY BOABI IO Pyep.

Npumevyanus

1 Tlpn oGHapyXeHWH YTeUKM B HAa3€MHBIX TUIETAX BO BPEMA MOBRILEHUS [@BNCHAA HEOOXOLUMO
YCTAHOBUThL NPUYUHY HapyIIEHHs TEPMETHYHOCTH H NIPAHATH MEPBI 110 €€ JIUKBUAaIMH.

2 YcTpanenne 0OHapyXeHHEIX IeeKTOR B IUIETAX TPYOGOMPOBOAA MOXHO NPOU3BOIMTE NOC/E CHIDKEHHS
JaBJCHHSA B HEM [0 aTMOC(EPHOTO, |

3 Kareropyyecky 3anpeiaeTcs XOXACHHE 110 HCILITEIBAEMbIM ILIETAM TPYGONpOROAA, MPOCTYKWBAHHE K
HAaX0XaeHHe pabouuX B 30HE MCIBITAHHIA.

7.11.6 Ilnetu Tpy6oIpoBOAa CUMTAIOTCS BHICPXKABINMMH MCNBITAHHE HAa NPOYHOCTS,
€CIM TpH HOCTHXKEHMH MCIIBITATENBHOTO JaBJICHHA HE MpOM3OHAeT pasphiBa TpYyo,
HapyIEHHs CTHIKOBEIX COeIMHEHMI W IpH ocMOTpe TpyOompoBoma He OyneT oOHapyXeHO
YTEUEK BOJBL

7.11.7 Ans npemoTBpalleHus CMELIEHUA TpyO B IJIETAX OT BO3JCHCTBUSA BHYTPEHHEIO
JaBieHHs HeoOXONMMO YCTaHaBIMBATH B paffoHE PacHOJIOKEHHS pacTpyba IPHXKMMHEIE
xoMyTHl. IIpmKUMHBIE XOMYTBI KpemATCAs K IONapHBIM BBEPTHIBAEMBIM B  3eMIIIO
METANTAIECKIM CBasAM, yCTaHaBIMBaeMbIM Ha paccTosHME 12-18 M apyr or apyra wid
6eTOHHEIE IPUIPY3HL.

7.11.8 Ucnbrranua coGpamuHoro TpyGompoBoAa IOCHAE MHPOTHXKHA €ro 4epes
PacIIMpeHHYX0 IHIOTHYIO CKBOXHHY ¥ TOJKMIOMEHMS K apMatype DPOHU3BOIAICS
nociiepoparessHo B cootserctBuu co CHull 3.05.04.

8 Ilpasnaa npoH3BoACTBa paboT NpH NPOKJIAAKE
TpyGonposoios cnocobom 'HB

8.1 T'opmsonTanbHO-HANpaBaeHHOE Oypenne

T'opusonTaneHo-HanpasieHHoe Oypenne (I'HB) - TexHonorms, He Tpebyromas
TPOKNIafBIBAHUA TpaHIIel H obecneynBaomasn ajabTEPHATUBHYIO IPOKIAIKY TPYOOIPOBOIOB.
Ona nMeeT NpeNMyHIECTBA NEPEN TPAMITMOHHEIM METOZOM OTKPHITO# pa3paboTkH.

I'HB Mo3xeT ocymecTBIATbCA ¢ HEOONBIIHMH MOBPEXICHHSIMY TIOBEPXHOCTH, TpebyeT
MeHbIe paboyero NpoCTPAaHCTBA, OCYIMIECTBIAETCS ropasfo GwicTpee, YeM TpagUIHOHHBIN
MeTon NpoKNafku TpyborposonoB. Hapsimy ¢ OHNEPaTHBHOCTBIO M 3KOHOMHYHOCTBIO
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TeXHONOTHHN GecTpanmeiiHoR Npoxianky Tpyoonposonos (B Tom uncne u ['HB) oTnnyarotes
BBHICOKMM Ka4eCTBOM M BO3MOJKHOCTBIO BBINOJIHEHHs paboT B MecTax, Il TPpalHUHOHHEIE
MeTons! HenpuMeHMMBbl. HemamoBakHeM (akTopoM OCTAeTCA H SKOJNOTHYECKas CTOpoHa
IIPUMEHEHHS MOJOOHBIX TEXHOJIOTHIA.

Ilpoxnanxa TpyGompoBonor u3 1py6 BYILID' ¢ momompio TexHonoruu I'HB moxer
IMPUMEHATBCA KAk JUI1 HOBBIX, TaK M JUIL 3aMEHBl YX€ CYLICCTBYIOIOMX H3HOLICHHBIX
Tpy6OIpOBOOB.

JlaHHas TEXHONOTUS CTaHOBUTCA Bce Golice ¥ Gonee pacnpoCTpaHEHHOH M, BO3MOXHO,
OIHOM M3 caMBIX GEICTPOPACTYIIMX TeXHOIOTHH OecTparmeRHOl NPOKIaIKy TpyGonpoBoxoB
Ha CerOJHSIIHAH JeHb.

8.2 Texnonorus MpoKIaAIKA

I'HB - rtexunonorus GecTpaHInefiHO# Npoxiagxu TpyGOIpPOBOROB, NPENCTaBISIOIIASL
coboii cBepreHre HeGONBINOro HANPaBIAIOMIEr0 OTBEPCTHS C HCIOIB30BAHUEM TEXHOJNOTHH
CIICKEHMS H YIIPaBACHHS CBEPIIOM ¢ IOBEPXHOCTH.

CyIIHOCTh METOZa COCTOMT B HCIOIB30BaHUH CIEIHATIbHBIX OYpOBBIX CTAaHKOB (6YypoOB,
IITaHT), KOTOPBIE OCYLIECTBISIIOT IIpe/BapuTenbHOe (MMIOTHOE) OypeHHe IO 3apaHee
pacCYMTaHHOM TPaEeKTOPHHU C MOCIEAYIOMIM PacIIUPEHUEM CKBa)KAHBI H POTACKHBAHUEM B
00pa3oBaBLIYIOCS MOIOCTh TPYOOIPOBOIOB.

Ilpu HeoOXomuMOCTH HM3MEHCHME HaNpaBiIeHUd OypeHHsS NOCTHTaeTCs ¢ HOMOLIBIO
onpefeNeHHOH KOHCTPYKIUK 6YpoBO# TOOBKH.

Hanpasnstonas cxsaxxuHa pacronaraercs oT IIOBEPXHOCTH 3eMIH 1ofl yrioM 8° ~ 20°
¥, JOCTHUTHYB HEOOXOXMMOM IIIyOUHBI, IEPEXOANT B FOPH30HTAIbHOE HOJoxKeHHe. OObrIHO
[IPUMEHAETCA CBEpICHHE CKBAKHH C IIOCTEHCHHBIM M3TMOaHWEM WM IIOYTH NpPAMBIM
BBHIDaBHHBaHHEM, 4YTOObI CBeCTH X HYNIO TpeHHE M HE MOIYCKATh BBIXOZA 32 MNpeneibl
JIONYCTUMOTO INporuba COEXWMHEHMs H NOMYCTHMOrO paidyca KpHBH3HBI TpyOsl. OTO
YMEHbIIAET BO3MOXXHOCTE (HOJBEIHUBAHUAY TPYOOIIPOBOAA KM €0 MOBPEXKACHHA.

Tpoknamka TpyGonposonoB no Texuoiorud I'HB ocymecTriserca B Tpy 3Tana:

1) 6yperne mUNOTHON CKBaKHHBI HA 3aAaHHOH MPOEKTOM TPAcKTOPHH;

2) nocieRoBaTeIbHOE PaCIIHPEHHE CKBXKMHEI;

3) nporaruBasue TpyOONpoBoOa.

8.3 Bypenne nuI0THO CKBAXMHBI

Bypenne nunoTHOM CKBaXXHHBI — 0C000 OTBETCTBEHHEH 3Tan paboT B GecrpaHmeiinoi
TpOKJIaZKe METONOM rOpH3OHTaNbHO-HanmpasieHHoro 6ypenus (I'HB) ceret, oT KoTOpOro Bo
MHOTOM  3aBHCHT KOHEUHBIH pesyssTaT. OHO  OCYIIECTBISETCS HpPH  MOMOLIH
HOPOROpa3pyINAIOIEr0 HHCTPyMEHTa ~ GYpOBOI FOJOBKH CO CKOCOM B HEpEJHEH YacTH M
BCTPOEHHBIM NEPEZIATIMKOM CATHAJIA MECTOHAXOXICHHS OYPOBOM TONOBKH.

Bypopasi ronoBka coeuMHEHa HOCPEACTBOM IONOTO Kopmyca ¢ THOKOH MpHBOHHOM
INTAHTOM, YTO TO3BOJNAET YHPABIATH NPOLECCOM CTPOMTCIBCTBA MIUIOTHOX CKBAKMHEL U
00XONHUTH BHUIBJICHHBIE NPENSTCTBUA B JEOOOM HAIpPaBICHWH B NPEAENax €CTECTBEHHOrO
u3rnba npoTarMBaeMoi paGodeit HHTH. BypoBas ronoBka MMeeT OTBEPCTHS MM NOLAYH
crienuansHoro GypoBOro pacTBOpa, KOTODBI 3aKauMBAaeTCs B CKBAXWHY M oGpasyer
CYCIICH3HIO C pa3MeNbyeHHON mopoznoii. BypoBoil pacTBop yMeHbllaeT TpeHHe Ha GYpOBOit
FOJIOBKE M IITaHre, NPEAOXPaHsIeT CKBAXUHY OT 00BaNOB, OXJIAXKIAET NOPOAOPA3PYMIAIOMIHA
HHCTPYMEHT, paspylIaeT MOPOAY M OUMINAET CKBRXHMHY OT OOJOMKOB, BERIHOCA HX Ha
noeepxHocTs. KoOHTpONs 3a MecTomoNoKeHWeM OYpOBOM ToJIOBKHM OCYLUECTBIAETCH C
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IIOMOMIBIO IIPHEMHOTO YCTPOMCTBA — JIOKATOpa, KOTOPBIA NpUHMMaeT M 0GpabaThIBacT
CHTHAJIB] BCTPOCHHOT'O B KOpITyc 6ypoBoi FOJIOBKM MepeaaTiuKa,

Ha MonHTOpe NOKaTOpa 0TOGpaxaercs BU3yansHas HHGOpMaEs 0 MECTOIIONOKEHHAH,
yKIIOHe, asuMyTe OypoBoii ronoBku. Takke 3Ta uHpopManus oToOpakaeTcs Ha JUCIUIEE
oneparopa OypoBoii yCTaHOBKH. DTH JlaHHBIC SBIIOTCH ONPEACISIOMMMHE UL KOHTPOIS
COOTBETCTBHA TPacKTOPHH CTPOALIEToca TPYGONpPOBOAa MPOCKTHON H MHHUMH3HDYIOT PHCK
m3noMa paboueit auTH. IlpH OTKIOHEHHWM OypOBOH TOJIOBKM OT HPOEKTHOM TPAEKTOPUH
onepaTop OCTAHABIMBACT BpallleHue OypOBRIX INTaHT M YCTaHaBIMBaeT CKoc GypoBoit
TOJIOBKH B HYXHOM IOJIOKCHHH. 3aTeM OCYIIECTBIACTCHA 3alaBiMBaHAe OypOBEHIX IITAHT,
YCTaHAB/IHBAacTCA CKOC GypoBoff TOJOBKM B HY)XXHOM IONOXEHHH C HENBI0 KOPPEKIAH
TpaekTopuH Oyperns. CTPOUTENBCTBO MIIOTHON CKBaXXAHBI 3aBepINacTCs BEIXO0M OypoBoii
TOJIOBKH B 3aJ1aHHOMH MPOEKTOM TOUYKE.

8.4 Pacmpenue CKBAKHHbBI

Pacmmpenne CKBaKHHBI OCYHIECTBIMETCS MOCIEC 3aBEPIICHUS MIIoTHOrO Gypenus. ITpu
9ToM GypoBas TOJIOBKAa OTCOEAUHAETCA OT GYPOBBIX INTAHI U BMECTO Hee IPUCOENUHASTCS
pUMMEp — pacumpuTe]b OOpaTHOro NeHcTBHA. IIpHIOXKCHHEM TATOBOrO YCHIHS C
OJHOBPEMCHHBIM BpAlICHHEM pPHMMEpD NPOTATHBACTCA WYepe3 CTBOP CKBaXHHBI B
HampaslieHHH GypoBoii yCTaHOBKH, pacImapss IHJIOTHYIO CKBaXHHY JO HEOOGXOMMMOTO s
NpOTacKMBaHHMA TpyOompoBoja amaMerpa. Jli1 obecnedeHns GecnpensITCTBEHHOTO
HpOTArMBaHus TPYGONPOBOAA Yepe3 PaCIUMPEHHYIO CKBAXUHY €€ QdaMeTp JOMKeH Ha 25 —
30 % npeBIIATH AMaMETP TPYyOOIPOBOAA.

8.5 Ilporarusanne TpyGonposoxa

Ha nporuBomonoxHoit ot GypoBOM YCTAHOBKH CTOPOHE CKBaKMHBI DPACIONAraeTcs
rotoBas IUIETh TpyGompoBoga. K mepemHemy koHmy et (pactpyOy mnepsoit Tpy6sr)
KpemuTcs prcocobiieHne s TPOTAIUBaHuA TPy ¢ BOCHPMHHMAIOIMM TATOBOE YCHIIME
BEPTIIIOTOM ¥ PHMMepOM. BepTior Bpamaercs ¢ 6ypoBoil HHTBIO M PHMMEPOM H B TO Xe€
BpeMsi He IepeflaeT BpamarelbHoe NBHXEHHE Ha TpyGompoBox. Takxum obpaszoM, Gypomas
YCTAHOBKa 3aTATHMBACT B CKB&KHUHY IUIETh IPOTATHBAEMOro TpyGompoBoja IO NpPOEKTHOM
TPaeKTOPUM.

CymecTByeT MHOXECTBO BHUEOB [pHUCIOCOGINCHHM [ns IPOTATHBaHHA TpYO.
Ipucnocobienne s NPOTArMBaHUA, PEKOMEHAyeMoe M TpyO mon coemuHenne «RJI»,
npuBesieHo Ha pucyHke 8.1.

3HayeHHe CHIT IPOTATMBAHKS OIPENENIeTCs AHaMETpaMH TpyOOIPOBOJOB U JNEXHT B
npexmenax 10-50 xH. Brifop Tuna TexHONOrMHECKOro o60pyaOBaHHS IS IPOTDKKM ILIETER
TpyOOIPOBORA TPOH3BOMUTCA HCXONA H3 ITHX TPpeOOBAHHH.

[Npucniocobienre M3roTaBiMBaeTcs W3 TPyObl ¢ coeamHeHmeM «RI» ¢ Taro#t mus
TIPACOESAMHEHHS K BEPTIIOTY.

Texuonorus I'HB yHHKansHa TeM, YTO OHa HO3BOJIIET M3MEHATH IPH HEOOXOXHUMOCTH
HalpaBJIeHUEe TPOKNAaNKM B JHOGOM HanpapieHwH, orubas Ha CBOEM NYTH pasjIMYHEIE
TpenATCTBUA (ReficTBYIOMME WM OpOIICHHBIC TOA3EMHBIC KOMMYHHMKAIMM HIIH Jpyrue
COOPYXCHHS).

Ecmu noyBa wim GypoBo# pacTBOp MOTYT BEI3BaTh KOPPO3HIO TpYy0, To TpebyeTcs mx
samura. HajexHoil 3amkTodl B 3TOM Clydae sIBISeTCS IOKpHITHE TPyOOIpoBOxa
TOJIM3THNICHOBEIM PYKaBOM.
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Pucynox 8.1 ~ IIpucnoco6enue aast TPoKJIaaAKyu TPYG
noa coeaudenue «RJ» GecTpanileiiHbIM MeTOXOM

IToNMATHIEHOBEI DPyKaB KPEMHTCS IONEPEYHBIMH HaXJeCTaMH JIMIKOM JEeHTH ¢
paccrosHHeM Mexay coboi okxomo 60 cm. Uro6el 06e30DacHTh MONHATHIEH B MECTax
COeNMHEHHH, Ha o00a KOHHIA COCAHHEHMS TPyO IUIOTHO HaMmaTBIBAaeTCA ILIACTHKOBAs
COEMHATEIIbHAS JTeHTa.

TIpoknamka Tpy6 BULIT' ¢ momompto TexHomormn I'HB 06BrMHO HauMHAeTCs OT
IUTOINAJKH, TC NPUIOTOBJICHa KOHCTPYKIMA, HEHOCPEACTBEHHO TpaHIIallast ¢ MECTOM BXOZ2
IUIS TIPOTATMBAGMBIX TPYO. OTO MO3BONAET HEMEIJIEHHO IOMECTHTH TPYOy B CKONB3KHI
cMasbIBajOIui pacTBOp ANg Gypemms Ge3 IpoTackmBaHMs TPYOHI MO 3eMile, TaKk Kak 3TO
MOXET OBPEAUTH ONMITUIEHOBEIH pyKas.

8.6 Byposoii pacTBop

bonsmmuucTBo ycranoBok I'HB pa6oraet ¢ 6ypoBbM pacTBopoM. B xauectse GypoBoro
pacTBOpa MOXET IIPEMEHSTHCS BOJA, ONHAKO B OONBIIMHCTBE CIy4aeB HCIONL3YIOTCS
pPacTBOPEI Ha OCHOBe OCHTOHHTA WJIH HONMMEPOB. BEHTOHMT — MHHepal IpPHPOIHOro
IOPOMCXOXKIEHUA, KOTOPHIA NpH CMEIIHBAaHHM C BOJMOH CO3JaeT TJIMHAHYIO Maccy.
HopmanbHeiif GypoBoil pacTBOp HpeAcTaBisfeT COOOH CYCIEH3MIO U3 BOABI M OEHTOHHTA
(BBICOKOKAYECTBEHHOM IIMHEI), 8 TAKXKE, B CIyJae HEOOXOMMMOCTH, HATYpPaIbHBIX PUCANOK,
YIy4HIQIOMAX TEXHOJOIMIECKAE CBOACTRA.

Pacnpoctpanennsni cocTaB GeHTOHHMTA, KOTOPHIM MOXHO IIPHBECTH B KadecTBE
TpEMepa, TaKOB:

SiO; okono 57 %; Al,O3 oxono 21 %; Fe;O3 oxono 5 %; TiO; oxono 1 %; KO oxono
1 %; NayO okono 3 %; CaO oxoino 4 %; H,O oxoxno 8 %.

Vaensueli Bec cyxoro OCHTOHHTa cocTaBlfeT Okoyo 2,3 xr/n. 3Hauenme pH
6-nponeHTHOM cycrieH3us pasHo 8-9.

Hwke nepeuucieHbl NPVHIMIIHAIGHO BaXHbe OYHKIOMH OypoBOro pactBOpa,
ucnoiezyemoro npu I'Hb:

cMaska 06pasyrommeiics CKBaXXMHBI JUIs YMEHBUICHHS TPEHHSA MEXy GypoBoif ronoBKoi
H CTEHKOM CKBa)XXHHBI;
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YKpEIUIeHHe CKBaXXHHBI, 0COOCHHO B PEIXJION MK MATKOH IO4Be, 3a CYET CO3NAHHS
¢dunpTpa ¢ HU3KOH BOJONPOHUIAEMOCTHIO W HOJOXUTENHHOTO THAPABIMYECKOro NaBICHHUS
Ha CTCHKH CKBa)KUHEL, TPEIOTBPALICHHE 00BAJIOB;

IIpenoTBpallieHNe 06pa3oBaBys [IACTOBBIX XMUAKOCTElHM (HapHMeED, IPYHTOBBIX BOX) K
TIONAJJAHUS UX B CKBAXKHHY;

yIalneHue 0TX0J0B OypeHus;

YBIXKHEHME PEXyYIIeH ToNoBKY BO BpeMs OypeHus;

OXJIAXKACHUE HHCTPYMEHTA 1)1 CBEPJICHUA CKBAXXUH.

HOns THB BriGop cMmecm GypoBOTO pacTBOpa M JNaBleHMS NOJAYH B 3HAUHTENBHOMN
CTEIICHH 3aBUCHT OT THIIA NOUBEL. [IouBBI MOryT OBITH ONpeneneHs! KaK KpylmHOKOMKOBaTas
(mecox W rpaesuit) U MenkozeM (IMMHA, WI/MenKozeM H ciaHel). B o6meM ciydae mns
KPYITHOKOMKOBATOH IIOYBH! HCIOJNB3yeTCs OCHTOHHT, a UL MENKO3eMa PEKOMEHIYIOTCS
monuMeps! (BO3MOXHO, XoOaBICHHbIE K OGEHTOHHTOBOM OCHOBe). B 3aBHCHMOCTH OT
0coBeHHOCTeH KOHKPETHOTO IIPOeKTa TpeGyeMble XapaKTepuCTUKH GYpOBOro pacTBOpa MOTYT
GRITh M3MEHEHHI 3a CUET KOPPEKTHPOBKH €T0 COCTaBa.

TouHBI KOHTPOJIb TEXHOJNOTHYECKMX MapaMeTpoB OypOBOTO pacTBOpa, TAKHX Kak
BA3KOCTB, HACHIIEHHOCTH GYpOBOH MENOYHIO, HUMEET GONIBINOE 3HAYMEHHE Ha KKAOM 3Tame
paboThI.

BypoBoit pacTBOp NPHIOTAaBIMBAIOT B CHELHANBHBIX CMECHTENBHBIX YCTPOHCTBAX.
IlocTynmaromuii u3 ckBakHHbI OTpaboTaHHBIA OYpOBOH pacTBOP NPOXOAWT OYHCTKY OT
OypoBoft MenouyH B (MIBTPOBANBHBEIX YCTAHOBKAX. 3aTEM B HETO IO Mepe HEOOXOMMMOCTH
JobaBngeTcs GEHTOHMT, H PacTBOp CHOBA HCIIONB3yeTCs B mpollecce GypeHns, yTo obpasyeT
3aMKHYTBIM UKL

ITponecc ouncTku GYypoOBOTO PacTBOpa COCTOMT, KaK IPaBHNO, B IIPOXOXICHHH HM
IIOCTIEAOBATENIBHBIX CTYNEHe! GmipTpauuy ¥ OTACHCHMH pasiMdHbBIX (pakuué GypoBoi
Menoun. PuUIbTpOBaNbHAZ YCTaHOBKA MOXET COCTOSATh, HAOpHMep, H3 BHOpOCHTa,
ornenuteneit mecka M wia. HackimeHHOCTH OypoBoro pactBopa GypoBoif Memoubio He
nomxHa npessnuarek 30 % . Toabko B 3TOM cliydae MOXET ObITh FapaHTHPOBAHO OTCYTCTBHE
Ype3MepHO! ceMMEHTamuK (UEHTPOOEKHOTO OCAKACHMS) NMPH H3BICYCHHM PAacTBOpa U3
CKBa)KHHEL

Ilo zaBepmenum O6ypoBeIXx pabGoT ocraBmmifcs GypoBoM pacTBOp MOXET GBITH
UCHONB30BaH Ha APYruX 06BEKTaX FOPH3OHTATFHOrO OypeHHs. B pexoMeHayeMBIX npeaenax
otpaboTaHHLIH  OypoBo¥t  pacTBOp  MOXET  OBITH  HCHONB30BAH  TaKXKe  Ha
CENBCKOXO03IMCTBEHHBIX ILTOMIAAX ANA YIIYUIICHHA CTPYKTYPhl II0YB (HAIPAMED, NIECIAHBIX).
OH MOXET ¥ IIPOCTO OTHPABIATHLCS Ha CBANIKH, XPaHHMIIMINA.

8.7 Metoan! yeranoBku aias 'HB

TIpoxnagka Tpy6 ¢ momompio TexHojormum ['HB Bkmouaer B cebs coxpaHeHue B
HE3aKyIIOPEHHOM COCTOSIHHM IIPOXOJa CKBaXKHHBI, 4epe3 KOTOPYIO HACKOJNBKO BO3MOXHO
GBICTPO MIPOTATUBAIOTCA TPYOHL

Becrpanmeitnas mpoknagka Tpy6onpoBomos MerogoM ['HB Brimonnserca aByms
METOIaMH,

1) Kapmpudorcnoiii memoo

KaprpumkHeiit MeTo BKIToYaeT B ce0s OCIe0BaTeIbHOE CoeuHEnHe TPy Bo BpeMs
IPOKNAJKK M TpPENNOYTHTENEH, KOrJia HpsMOl MIM WM30THYTBIH ydacTok TpyGomposoaa
orpaguueH. JIaHHEIM METOX MPOKNAAKM TpeOyeT 3HAUMTENHLHO MEHBIIE MECTa IJIS IPAMBIX
y4acTKOB TpyGOMpPOBOa, YeM cGOpOYHBIH MeToX (METOX TUHEHHOM KOHCTPYKITUH).

67



CTI 66.13330.2011

2) Memoo nunetinoti koncmpykyuu

JanHBIM MeTOX NpeAcTaBigeT coboi MPOTArUBaHKe depe3 HAIPaBIMIOMYIO CKBAXUHY
yXe coeAHMHeHHOro TpyGompoBoxa. IIpy HCHONB30BAaHME NAHHOTO METOAa HEOOXOIUMO
pacIionaraTb JOCTaTOYHO OONBIIMM IIPOCTPAHCTBOM, KOTOpOe IMO3BOMMIO OBl cHadaia
PacIoNoXUTL TPYOH! Hajt 3eMiteit (B OCHOBHOM Ha poluiepax) B HEOCPEACTBEHHOMU Gi3ocTr
OT HalpaBJITOIEH CKBaXUHEL

8.8 Pagnyc oTkjIoHeHUS

IogroroBneHHas CTPOMTENBHAs IUIOMIANKA M Tpacca I OypeHHsS NOMDKHBEL OBITH
CIIPOEKTHPOBaHb! TaK, YTOOBl JOMyCTHMOE OTKIOHeHHe TpyS6 us BUII, yxasanunoe
IIPOU3BOJNTENEM, IIPY MOHTAXE HE NIPEBHIINAN0 MaKCHMaIBHOTO.

OG6BIMHO TUTOTHOE TOPH3OHTANBHOE CBEpJEHHE IIPOXOJAA CKBAXHHLI OTPaHUYHBAET
GoxoBoe ABMKeHHE TPYO M COCANHEHMH, KOTOPHIE MMEIOT TPH cTeNeHy cBobosl. B oTmmne
OT CBapHBIX TPYOOHpPOBOZOB 3aMkoBble coeawHeHus «RJ» Tpy6 m3 BYID gna I'HB
TIoABMKHEL Ilpy mpaBHIBHO BBIOpPaHHOM pamuyce M3rHb6a CKBaXHHEI Ui Tpy6 m3 BUIIT,
6naromaps usrubarolieMy MOMEHTY, HpHKJIAIbIBacMas TAHYIIAs Harpyska co3faer
MHUHEMAIBHOE MM BOOOIIE HE CO3/aeT NOIONHHTEIPHOTO PacTKEHHS JUIL CTEHOK TpyO u3
BYIT.

Pexomenayercss Ienars pafuyc IIOBOPOTa IOCPESACTBOM HECKOJBKHX BEITATHBAHMMA
BIOJb OCH C TeM, YTOOb! He JONYCTHTh BO3MOXHOCTH YPE3MEPHOT0 Iporuba coequHEHHS U
IIPEBBIICHUS MAKCUMAIBGHOM CHIIBI HATSOKEHHS,

Ta6nuna 8.1 ~MuauvaabBblii paguyc 3aKpyrieHnsi

MakcHManLHO A0TYCTHMOE MHHUMaIEHO AOMYCTHUMBIH PaairyC 3aKpYTACHUA
crubaHue coeNMHEHNH, Tpal. Ans TpyOb! JutHHOM 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 71,1

4,75 73,5

5,00 70,1

9* IIpoexTnpoBanue TpyGonporoaos u3 BUIII Ba caaGeix rpyaTax

9.1 O6mue MoOJI0XKEHUN

9.1.1 B coorsercrBum ¢ kiaccuduxamueit tabmunpr B.1 TOCT 25100 x xareropusam
Hu3koW u cnaboit mpounocTedt OTHOCATCS TPYHTH HpouHocThio 1-3 MIla. Ilpoxmamxa
TpyGOIpPOBOJIOB Ha TAKUX I'PYHTAX U3 TPYO APYTHX MATEPUAIOB MPEeACTABIAET 3HAUNTCLHEIC
TPYAHOCTH ¥ TPYGONIPOBO/IB YKIa/bIBAIOT Ha YCHIECHHOE MM HCKYCCTBEHHOE OCHOBAHHUE.

9.1.2B macrosmeM paszgene paccMaTpHBaloT paboTy TpyGomposomor m3 BUIHIL,
NPOKIaAHIBAEMEIX Ha IpyHTAX mpounHocthio A0 1,0 MIla, mpokiamky TpyGoIpoBOJIOB W3
BUII' #a GomoTucThIXx M 3aTOp(OBAHHBIX M KAPCTOBBIX IPYHTaX IPOYHOCTHIO MEHEE
1,0 MITa B HacTosAIEM pa3fieNie He pACCMATPHBAIOT.

9.1.3 JlaBnieHne rpyHTa Ha TpyOy KpYTJOrO CEYCHHs OIPEAEIUOT AEACTBHEM
CIEAYIOMUX HAMPHKEHUH o opMynam:

6= YH; ©.1
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cl‘= é OY H’

TJi€ Gy — BEPTUKANBHAY COCTaBNAOMas faBnerus, Mlla;

O — FOPHU30HTANIbHAI COCTaBIIAIOMas AaBneHus, MIla;

&p — ko3¢ dumenT 60KOBOTO AABIEHHUS IPYHTA;

¥ — HOPMATHBHBIH y/ICbHBI BEC TPyHTa 3ackIKy, KH/M’;

H — BbIcOTa 3aCBHIKH TPYOHI, M.

BokoBOe TOpPH3OHTANbHOE JaBICHME claboro rpyHTa (OTIOp IPYHTa) XapaKTepH3yeT

koo dunpent A. 3HaueHns 3TOro Ko3hdunueHTa B 3aBUCHMOCTH OT &y M CIIOCOOOB YKIaIKH
Tpy6 u3 BUILT npusenexs! B Tabmue 9.1

©.2)

Ta6nuua9.l -3uauenue kodappunuenra )

Kootdmuert Crioco6 orpaHus TpyOs!
HauMeroBaHHe AaBNEHUS GOKOBOTO XABICHHS Ha mnockoctH Ha mnotroe Ha cnaGoe
rpynTa & 20=0° OCHOBaHUe OCHOBaHHe
20=90° 20.=90°
OCHOBHOE JIaBIICHHE 0 1,0 1,0 1,0
IPYHTa B HAaCBIIK 1/3 0,81 0,81 0,817
12 0,65 0,6 0,623
JlaBiieHue TpyHTa B 0 1,0 1,0 1,0
TpaHiee 1/3 0,861 0,761 0,80
1/2 0,79 0,612 0,699

9.1.4 Tlo Tabnune 9.1 mis TpyGOmpOBOIOB, YXIaXEIBAEMBIX Ha CIa0BIA IpyHT npH &= 0
npuHAMaeTcs A = | Kak DA yclnoBMi YKIaIKy B HACHIIM, TaK ¥ TpaHIiee, 6e3 y4era oTnopa
TpyHTa.

9.1.5 Ilpu upoxnanke tpyGonposonos u3 BUIIIT™ B cra0sIx rpyHTaX NPUMEHSIOT TPYOBI
u3 BULT ¢ 3aMKOBBIMM YCHJICHHBIMH coequHeHMAMM THIOB «RI» m «RJS», a Take ¢
coemuaeHusME «TYTON» (mpu yerpoiictse ynopo) nuamerpamu 80-1000 MM pasmadssx
KJIACCOB NIPOYHOCTH,

9.1.6 B HacrosieM pasjelie NpUBEAEHB! MeToAsl pacdera TpyO u3 BUIID ma mx
IPOYHOCTB, JKECTKOCTh M YCTONUMBOCTD B KOJBIICBOM, TAHICHIIMAIBHOM HAIPABJICHUAX NPH
COBMECTHOM BO3JeHCTBHY BHYTPEHHETO JaBJIeHHA U BHEINHUX HAarPy30K OT IPYHTa 3aChIIKH.

9.1.7 PacyeTh! MO3BOJIAIOT YCTAHOBUTH BHJBI U 3HAYCHHUS HArpy30K, ACHCTBYIOWIHX Ha
MOA3EMHEIA HaopHsIi TpyGomposos mpy npoknaake Tpy6 u3s BUIII Ha cnabrIX rpyHTax,
OMIPeENATh HECYLIYIO CHOCOGHOCTh U KOa((HIMEHTE! 3aiaca IPOYHOCTH, a TAKXe BEIOpaTh
KJiacc MPOYHOCTH TpyO.

9.1.8 B HacrosmeM pasiene IPUBCACHB! TAKXKE PacudeTHl HA IPOYHOCTh H HECYINYIO
CIIocoGHOCTL TPY6 B MpPONONBEHOM, OCEBOM, HANPABICHHM OT BO3JNCHCTBHA BHYTPEHHETO
pabouero ¥ HCHBITATENHHOrO JaBNEHHMS, a TAKXKE COBMECTHOC BO3ZeHCTBHE KOJNBLUEBBIX U
OCEBBIX HArpy30K IIPH yKiajke Tpy6 Ha cnabble IPYHTHL

9.1.9 PacueT Tpy60onpOBOROB Ha IPOYHOCTH, KECTKOCTh M YCTOHYMBOCTE IPOBOAAT A
CNEYIONIMX IOCTOSHHBIX HArpy30K:

BHYTPEHHETO JaBICHUA TIPH OTCYTCTBHM BHEIIHHX HATPY30K;

Ha OTIOPOXXHEHHEIH TPYGONpoBo/ AefiCTBHE HArpy3KHU OT JaBJICHUS IPYHTA 3aCHIIKH;

BHYTPEHHEIO JaBJICHHS BOJSIL, ASHCTBYIOINEro Takke B TOPH3OHTAILHOM OCEBOM
HallpaBlICHHH.

69



CI1 66.13330.2011

3a HCXOAHBIC 3HAYEHHSA MPOYHOCTH M PaCUETHHIX HANPSDKEHUI MPHHUMAIOT PacueTHYIO
npounocTe R, =300MIla u R,,=240 Mlla — HanpskeHHe cpe3a YNOPHOTO BalMKa
3aMKOBBIX coeauHenuit THoB «RJ» u «RIS»;

9.1.10 Ins cnaObIX TPYHTOB pacHdeT IOI3EMHBIX TPYOOIIPOBOJOB NPOU3BOIMUTCA M3
ycnoBu#t Hacemu B> Dy, rae B — mupuHa TpaHIeH MM HAchIIH, M; Dy — HapyXHbIH
JMaMeTp TpyOsl, CM.

B oToM ciyuae TOpH3OHTaNbHAA COCTARIMIOWA® OT BEPTHKANGHOM HArpysku
OTCYTCTBYeT.

9.1.11 Ha cnabelx TrpyHTaX OrpaHHYEHO MBWKEHHE KOJECHOrO0 W TIYCEHWYHOro
TPaHCIIOPTOB, IIO3TOMY pacdeT TpyObl Ha BO3JIEHCTBHE TPAHCIOPTHRIX HArpy3oK He
nposozat. [Ipn yknanke Tpy6 B dyTIsphl MO ZOPOTAMH BO3MOXKHO JBYIKCHHE TPAHCIIOPTA.
Oyrnaps npuruMaiot 1o CIT 35.13330. Pacuer Harpy3ox oT TpaHCIIOPTa CleyeT IPOBOIUTE
o 5.3.12 Hacrosmero cBoja MpaBuL.

9.2 IIpoyHOCTH OCHORAHUSA

9.2.1 Ilpu yknanke Tpy6OIpoBoia Ha NPOYHOE OCHOBAHUE JOCTATOYHO BBIPOBHSATH JHO
TpaHiuen Ge3 TOMONTHUTENFHON MOCHIIKY IIeCKa.

IMpu yxnanxe Tpy6onpoBoaa Ha ciaboe oCHOBaHME HEOOXOOUMO MPOBEPSTH NPOTHOCTE
TPYHTOB OCHOBAHHA OT BO3JEHCTBHA BCEX CYMMAapHBIX Harpy3ok R, IeHCTBYIOIIMX Ha
TPy6OIIPOBOL.

9.2.2 Peaxnuio R 3aMCHSIOT DaBHOMEPHO pacUpeleNeHHOM Harpyskodt g mo Beeit
IIHPUHE ONIOPHOI IOBEPXHOCTH, 10 dhopMmyIte:

R

=D, sma’

9.3)
rie R —3Ha4yeHHs OMOPHEIX pPeaklMi BCEX BEPTHKAIBHBIX PacdeTHBIX CHII, AeHCTBYIOMMX
Ha Tpy6onpoBoj quamerpoM Dy, kH;
g — pacupeneneHHas Harpyska, MIla/m;
D, — HapyXHBIH THaMeTp TPYOHI, CM;
0 — YroJI OIIUpaHus TPy6h! OCHOBaHUEM, IPaj.

9.2.3 3ravyeHre ¢ He JOIDKHO IPEBHIIIATE HMPOYHOCTL TPYHTA OCHOBAHU:A, 3HAYCHMA
KOTOpO# HeOOXOAMMO ONPENENTh 10 pe3ybTaTaM MONEBBIX MCIBITaHUI rpyHTa. Ecin Takue
JaHHBIE OTCYTCTBYIOT 3Ha4eHHs g npuHuMarot o 6.12 F'OCT 25100 um CIT 21.13330.

9.2.4 Ecnu mpO4HOCTB I'PYHTA CBA3HOrO OCHOBaHUS HeloctatouHa (MeHee 1 MIIa), To
HeoOX0AMMO YIydIINTs OCHOBaHMe B cOOTBeTCTBUY ¢ TpeGosanmsmu 11.30 CIT 31.13330.

9.3 OnpenesieEne Harpy3ok, [JeHCTBYHOImMX Ha MoA3eMHble TpPyGonpoBoabI
u3 BUIII oTkpbITOl, ITOA3eMAOI NPOKAAAKH Ha cabbIX IPYHTaxX

9.3.1 Harpysku, [HefcTBYIOIIHE Ha IOA3EMHBIE TPYOOIIPOBOABI, pasfelfioT Ha
BHYTPEHHYE W BHEIUHHE.

K BHyTpeHHMM  Harpy3kaM OTHOCATCS BHyTpeHHee pafovee  JaBicHHE
TPaHCIIOPTHPYEMOH MUAKOCTH, NABNEHHE MNPH THAPABINYECKOM YZAape, HCIBITAaTeTbHOS
JlaBJIeHHE.

K BHemHuM Harpyskam OTHOCATCS:

- JaBJieHYe I'PYHTOBOM 3aCHIIKY;

- cobcTBEHBAsA Macca TpyOonpoBoAa;

- Macca TPaHCTIOPTHPYEMO# BOJIEI,
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- aTMoc(epHOe JaBICHHUE Py 06pa3oBaHKH B TPyOOIPOBOIE BaKyyMa.

9.3.2 Ilpu onpenencHUM Harpy30K B HACHIIY CICAYET YIATHIBATE:

-cnocob onmpaHMs TpyOBl Ha OCHOBaHHE (Ha IUIOCKOe cilaboe OCHOBaHME, Ha
npoduipoBaHHoe ¢lnaboe OCHOBaHUE),

- rnyOuHy 3a0XeHHs TpyObl, ONmpeHeNseMyio BLICOTOH 3achUIKH TIpPyHTa Haj €e
BEPXOM.

9.3.3 3nauenne paBHOAEHCTBYIOMEH pacueTHOH BEPTHKAIBHOM HArpy3kKd OT IpyHTa
3aCBITIKY pr , KH/M, ompenendercs mpu ykiIagxe B HaChIU 1o hopmyIte

O, =myHD Ky, ©49

rae Dy — HapyXHBIH graMeTp TpyOb, CM;
n — K03 QHIMEHT HA/ISKHOCTH [0 Harpyske, paBHbli 1,5;
Y — HOpMaTHBHBIA YJeNBHBIA BeC TpyHTa 3ackmku, KH/M®, ams cnaGbix TrpyHTOB
pasHbf 16,7-16,8;
H — BEICOTA 3aCHITIKK HAJl BEPXOM TPYOEI, M;
K, — xo3ddunuenT KoHUEHTpallid [NaBlieHHs TpyHTa 3achilku. B obmeMm Bune K,
BEIpaXaeTcs GopMyIoii:

Ky=1+ —]igotgcp, 9.5)
D H
rae Dy — Hapy XHBIA guameTp TpyObL, M;
&y —xo3thdHIMEHT ropu3oHTaNMEHOrO JNaBneHHe TpyHTa (ormopa). Ilpm & =0
koo dumment Ky = 1;
tg( — yroJ BEYTPEHHETO TPeHHs IPYHTA.

9.3.4C yueroM BBINIEU3NONKEHHOrO 3HAYEHHE PpABHOAECHCTBYIOmEH BHENIHEH

BEPTHKANBHON HArpY3KM OT IPyHTa 3achmkH, KH/M, onpenensior mo dhopmyie

O, =nyHD, . 9.6)

9.3.5 PaBHOAEHCTBYIOLIYIO pacueTHYIO BEPTHKATBHYIO HAarpy3Ky OT COOCTBEHHOTO Beca
Tpy6onpoBoa onpeaeNsoT no ¢opmye

O =n0, ©.7)

rae n — ko3hpUUHEeHT HaIeXXHOCTH 10 HarpysKe, paBHEL! 1,1;
Q" — TeopeTuuecKas Macca TpyObl, KH/M.
9.3.6 PapHOIEHCTBYIOINYI0 ~ pacYeTHYI0  BEPTHKANBHYIO  HAarpy3ky oOT  Beca
TPaHCTIOPTUPYEMEIH Boasl Oy, KH/M, onpenensior no ¢gopmyie

0 =n 1Dy ©38)
rae n — k03bPHIMEHT HaeXHOCTH O Harpy3ke, IpUHAMaeMblil paBHEM 1,0;

D, — BHYTpeHHUIA JuaMeTp TPYOBI, cM;

Ya— yIOCTbHAS Macca TPAaHCHOPTHPYEMOH BOXEI, Ul IMTHEBOH BOAbI paBHa 9,8, a mia
croyHoi xuakocti — 10,4, kHA,

3navenne koddduimenta K, AN pasnMUHBIX IPYHTOB M CrOCOGOB YKIagku Tpyo

BeiOMpator u3 Tabmuuer 9.2, rme Eo—Moxmyms ympyroctH rpyHTa ocHoBaHusa, MIla;
Ep —Monyns ynpyrocta sacemks, MIla.
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Tabnuua 9.2 —3Hauenne kodpdumuenta K, R pasiMYHbLIX TPYHTOB H cHOco®a
yKaIaaKn TPyOBI

Ipodmauposannoe
Ey Inockoe OCHOBaHHE HOJ YTIIOM
HauMeHOBaHHE 1 XapaKTEPHCTHKA I'PYHTa OCHOBAHUS Arp OCHOBANHE oxBaa Tpy6HI 20, rpar
60 90 120

1 CxaibHble, ITHHUCTHIE OUEHD NPOUHBIE © 1,6 1,6 1,6 1,6
2 IMecku kpymHBie, CpeHeH KPYITHOCTH ¥ MEJIKHE 45 14 143 143 147
npoyYHkble. [THHUCTbIC POYHbIE MPYHTHI
3 Ilecku KpynHbie, CpeHel KPYIMHOCTH U MeJKHe
cpenHelf MIOTHOCTH 23 13 13 13 13
4 I'nuHKCTHIE TPYHTH! CpeRHE IPOTHOCTH 2-3 1,3 1,3 1,3 1,3
S TMecku rpaBUCThie KPYTIHBIE, CPEAHEH ol 1,15 115 12 125
KPYIHOCTH Y MEJIKUE PhIXJIble
6 Iecku nmeLaeBaThie pHIXIbIC. I PYHTH TEKyUHE 0 1,0 1,0 1,0 1,0

9.4 Onpenenenne pacueTHLIX H3rNGAIOIMUX MOMEHTOB. Pacuer Ha NpoYHOCTH

9.4.1 TpyGonpoBox JODKEH OBITE pacCYUTaH Ha IPOYHOCTh, KKECTKOCTH H
YCTONYUBOCTE.

[TapameTps! pacyeTa Ha IPOYIHOCTh, CX€Ma HArPYKEHHA H CX€Ma OMOPHBIX MOMEHTOB
IpUBeACHE! B Tabmuue 5.7.

3HaueHMs pacyeTHHIX KO3 (UIMEHTOR [UIa onpeae/ieHys H3rubaromux MOMEHTOB VIS
cnaGbIX TPYHTOB OCHOBaHHMS NPHBE/CHHI B Tabimue 5.12 (cxema 6). Pacuet npuBeieH TONBKO
IUIA 3HAUYEHMs] MaKCUMaIbHOIO MOMEHTa B TOUKE A.

9.4.2 3HaueHusa pacyeTHHIX H3rubalOmMMX MOMEHTOB B JIOTKE TPYOHI (Touxa A) oT
BO3JEUCTBHUS BHEIIHUX HArpy3oK M ONOPHBIX MOMEHTOB ONpeJeiIOT B COOTBETCTBHH CO
cXeMaMmH, IIpUBeAeHHEIMY B Tabmunax 5.7 u 5.12.

3HayeHHe pacyeTHOTO MOMEHTa OT BHEIMHHX IPYHTOBBIX HArpy30K OMpPEEIIOT 1O
dopmyne

My =0,2940r,h. 9.9)

9.4.3 3HavyeHne MOMEHTa OT COGCTBEHHOI MacCH! TpyGOIpoBOAa N HaNONHUTEINA (BOIBI)

OIIpeneNstoT o dopMyne

My =0,2940r,, 9.10)
TI€ ¥op — CPEMHHBIN PaIMyC TOBEPXHOCTH, CM.

Fep=0,5 (Dy =),

rae Dy, — HapyXHBIH JuaMeTp TpyOsl, M;

h — TonmuHA CTEHKH TPYOBL, M.

9.4.4 3HaueHye ONOPHOro MOMEHTA NIPH YKJIaJKe Ha CIPodUIMPOBaHHOE OCHOBAHHE
IUTst c1abBIX TPYHTOB COCTaBIIACT:

My =0,040r, npu 20 = 30°,
M) =0, 0730r, pu 20, = 60°;
M) =-0, 0980rc, npu 20, = 90°;
M} =-0,1140r,, npu 20 = 120°.
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9.4.5 PacueTHbIe M3rHOarONe MOMEHTHI KONbIA TPYOhl paBHE! alreGpandeckoif cymme
MOMEHTOB OT HAarpy30K H OHNOPHBIX MOMEHTOB. C YYETOM 3TOTO PacueTHBIE MOMEHTHI OT
JefCTBUS BHEIIHMX Harpy3oK IpHM ONHpaHud TPyObl Ha Iockoe ocHoBaHue (200 = 30°) B
To4ke A OynyT paBHBIL:

M. =0, 252ercp;
Moy =0,1990rp 73 (9.11)
M, = 0,199QBrcp.

rae M, —MOMEHT OT BO3IEHCTBHSA HATPY3KH OT FPyHTa 3achImKy, KH M;
MTp — MOMEHT OT BO3IeHCTBHA MacCHl TpyOsI, KH'M;

My —MOMEHT 0T BO3/eHCTBHA MacChl BoAbl, KH'M.

MomeHTBI OT BO31eHCTBHSA TOPHM3OHTANBHEIX HarPy30K OTCYTCTBYIOT.
9.4.6 CymmapHsIi pacyeTHEIH MOMEHT, KH'M, OT BO31eficTBHS BCeX Harpy30K paBeH:

Mo =M, + M, +M,. 9.12)

9.4.7 Pacuetnas OKBHBaleHTHad Harpyska (., KH/M, npuBeneHnas K JBYyM

IVaMETPANBHO IIPOTUBOIONOXKHBIM HAarpy3kaM, paBHO3Ha4Ha IO CBOeMY HCHCTBHIO
Harpy3kawm, JefCTBYIOIUM B PeaNbHBIX YCIOBMSX:

M,

Ora = 0,318r,, "

9.13)

rae My — cyMMapHBIif pacdeTHBIH H3rubatomuit MoMeHT, KH M;
Yep — CPE/WHHBIA pajuyc TpYOBI1, CM.

9.4.8 Pacuer Ha mnpouHoCTh TPYO mpH JEWCTBHH Ha TPYOOUPOBOX BHYTPEHHETO
JaBJIeHHUs TIPH OTCYTCTBHM BHEIIHEH Harpy3Ku NPOBOJAT B COOTBETCTBHH C IOAPa3AenoM 5.9.

9.4.9 Pacuer Tpy6 Ha COBMECTHOE BO3AEHCTBHE BHEIIHMX HAarpy30K ¥ BHYTPEHHETO
JaBJICHUA TMPOBOJAT B COOTBETCTBHH ¢ pasjienoM 5.8, B KOTOPOM ykazaHEI 3Ha'eHHe Hecymei
cnoco6HOCTH Tpy6 Ha pasgenbHble Harpy3ku O 1 P’ u rpaduk Hecymel ciocoGHOCTH TPY6
1po coBMecTHOM Bo3zekcTauE Qo u PP

9.4.10 Pacuet TpyGompoBoaa Ha NPOYHOCTh, XKECTKOCTh H YCTOMYMBOCTH NIPOBOIAT B
COOTBETCTBHH C Noxpasaenamu 5.11 1 5.12,

9.4.11 Tpy6onpOBOR PaCCHATHIBAIOT Ha CICAYIOINME HArPy3KH M AX COYCTAHUS:

- IPH AeliCTBMH BHENIHNX HATPY30K;

- Ha YCTOHYMBOCTH OT BHEIIHHX Harpy3oK;

-Ha XKecTkocTh (MO zedopmalusaM) npH BHEIOHEM HAarpy)XEHMH pacyeTHOH
TIpUBEACHHON HArpy3Koii;

- Ha IIPOYHOCTH OT BO3AEHCTBHS BHYTPEHHErO AABICHNS,

- Ha TIPOYHOCTH KOJbLa TPYORI MPH COBMECTHOM BO3JCHCTBHM BHEUIHUX Harpy3oxk H
BHYTPEHHETO AABJICHHUS BOJBL
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9.5 IIpumep pacueTa Ha MPOYHOCTL TpyGompomomos u3 BUIIIL npu ykiaake
Ha cj1a0oe oCHOBaHMeE NPH MOA3EMHOM NPoOKIaaKe

9.5.1 Mcxonuble NaHHEIE IS pacyeTa:

- TpyGa knacca K-9;

~ Hapy>XHBIl nuametp Dy, = 63,5 om;

- TOJIIMHA CTEHKH TPYOHs! 4 = 9,9 MM;

- Momyns ynpyrocra HOnra E = 1,7-10° MITa;

- HeCyIas CIocoGHOCTH TpYGhI Ha BHyTpenHee naBienne P°= 9,7 MIla;

- PacyeTHOE CONpPOTHBIIEHHE MaTepHana TpyOrI Ha pacTsikeHne R, = 300 Mlla;

- ryOuHA 3aJ10XeHMS TPYOB 0T YPOBHA 3eMIIM 10 Bepxa TpyOsl, H = 2,0 M;

- yIeTbHAS Macca IPYHTA 3aCHITKY B Hackmu 16,7 kKH/M® (Menxue neck, KaTeropus
rpyHTa I'-II (Tabxuia 5.5 HacTosmero cBoAa nNpaBmn);

- yaenpHas Macca TPYOHI Yo = 72,6 kH/M';

- MOZYh AetopMaliK rpyHTa 3ackmky En, = 1,0 MITa;

- pacYeTHOE BHYTPEHHEE THAPOCTATHYECKOE AABICHUE B TpyOonpoBoae Py = 1,6 Mila;

- armocepHOe HaBlIeHUE NPH 0OPa3OBAHUY B TPYOOIPOBOAE BakyyMa Pyy = 0,1 MITa;

- yKi1agKa Tpy6 B HacHIb;

- ko3 hunKMeHT HafleXXHOCTH 1o Harpyske n = 1,15;

9.5.2 Onpenensior  mapaMerTp, XapakTEepU3YIOIMi  JKeCTKOCTh  TpyOOompoBoAa
(dopmyna (5.13) HacTodmero cBoAa NpaBUiL):

n Y s( 99 Y
P, =2E( ) =2-1,7-10°| —~—| =1,35 Mlla;
D-h 635~9,9
9.5.3 3naucHue paBHOAEHCTBYIOIEH OT JaBjieHUA IPyHTa B HACHIH COCTABIILACT:
Op =nmyHD,K, =1,15-16,7-2,0-0,635-1,0 = 24,4 xH/m.

Koadduument xoHneTpaumm faBieHus rpynta K, =1;

9.5.4 PaBHOxeliCTRYIOIAas pacyeTHON BEPTHKAIBHON Harpy3KH OT COOCTBEHHOTO Beca
TpyOs! onpenengercs no popmyne (5.23) HacToAImIEro CBOAA NPaBHIT:

Orp =nnyhDg, =1,15-3,14-72,6-0,0099-0,635 = 1,64 KH/m,

Y. — yAeTeHas Macca TpyOs! = 72,6 K.

9.5.5 PaBHOJEHCTBYIOMYIO  pAacueTHYIO BEPTHKAIBHYIO HAarpy3ky OT  Macchl
TPaHCHOpPTUPYEMBIt Boasl (J,, KH/M, ompenensior no ¢opmyne (9.8) Hacrosmero cBona
IIpaBUJI:

0, =nZy,D? =1,1-0,785-9,8(0,635-2.0,0099)* =3,3 xH/n,
rae n — ko3 UIUeHT HaIeKHOCTH 110 Harpyske, 1,15;
D, —BsHyTpenHuit nuamerp Tpy6sl, M; D, =D, —2h;
Yu — YAeTbHas Macca TPaHCIIOPTUpYeMO# Boakl = 9,8 xHA,

9.5.6 Pacder u3rnfaromux MOMEHTOB
MoMeHT OT BO3AeHCTBUS TIPYHTa NPH OMUpaHWH TPYObl Ha IIOCKOE OCHOBAHHE
(20 = 30°) onpenensercs no hopmyne (9.11) HacTosImero cBOA IPABH:

M, =0,25208 1, =0,252:24,4-0,312=1,91 xH'm.
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D,-h

TZ€ Fep — CPENUHHBI paguyc TpYGHI, Fep = =0,312 M.
MOMEHT OT BO3AEHCTBHS MacChl TPYOBI M BOJIBI:

M =0,199(Q30, )1, =0,199(1,64-3,3)0,312= 0,27 xHm.
9.5.7 Pacder cyMMapHOIro MOMEHTa
My=1,91+0,27=2,18 xHm;

My 218

= =21,97 xH.
0,318r, 0,318-0,312

Qs =

9.5.8 Ilpeneneuas pasgaBNMBalOIas Harpyska Ha TpyOy, Y/IOXKEHHYIO B TIPYHT
omnpenensercs no dopmye (5.38) Hacrosmero cBoAa MPaBUIL:

Qo _ mRh?
" 0,95nD,
rae R — pacueTHas Ipo4HOCTh, paBHas 300 MITa;
m —xodpdmmment ycenoBuii paboThl  MaTepmana TpyO, paBHBIA eAUHHLE IIPH
JOBEpUTEILHOM BeposTHocTH p* > 0,997,
N — KO(PHUIHENHT, XapaKkTepu3yiomuit GOoKOBOE TOPU3OHTAJNBHOE MABJICHHE CHIaboro
rpyHTa (0THOp IPyHTa), Tabuna 9.1 HacTosIero cBoja Npasui, 1 = 1.

0= 300-10%(0,0099)>
0,95-1-0,635

Jlns 1py6 xnacca K-9 Q0 = 47,0 xH/m.

BriBozn. Hecymas criocoGHOCTS TpyOB! Kitacca K-9 Ha BHEHIHIOIO Harpy3Ky JOCTaTO4HA

=46,3 xH/m.

11 obecreueHus HaaexXHoi paboTht TpyOOIIPOBOAA, TAK KaK Q°= 46,30 xH/M < 47,0 kH/™.

9.5.9 Pacuer npounoctu TpyOb!, YIOXKEHHOH Ha IPYHTOBOE OCHOBAHME C BHIKPYXKKOM
20 = 120° mokasai, 4TO B 3TOM ClIy4ae HeCymias CliocoGHOCTh Ha BHEIHIOO Harpy3Ky TpyOsI
Knacca K-9 ynoBieTBoOpsieT yCIOBHAM pacueTa Ha IIPOYHOCTb.

9.5.10 Kpurnueckoe BHELIHee paBHOMEpHOe JaBnenue Ha TpyOy Kimacca K-9
OmpenenieTcs CIeayoImuM 00pasoM:

W3 ycnosna B, s% nosyyator £, = 0,125 MlIla, Torga F,= 11,35 MIIa.

P, —xectocTh Tpy6H1, MIla, mo M. Jlepn;
P, — xectkocThb rpyHTa, MIla.

1,35
=-=-="""=(,345 MIla. Kospduumenr s3amaca Kyz=—
T =D, " 635 b 970,345
YCIOBHAM YCTOHYHBOCTH Tpy6a yAOBIETBOPSET.
9.5.11 Onpependior 3HaueHHE XECTKOCTH NPH BHEIUHEM HArPYXEHHH AMA TpyGH
wracca K-9:

=391 -

_Q3KB
h 4P
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e f = 51—1’9375 =4,08 MM — nporu6 Konbua TpyGHL.
So=4,08<0,03 - 63,5=19,5 mm.
Koaddumment 3anaca Ky=19,5/4,08 = 4,8.

P, —xectkoctb no M. Jlesu = 1,35 MIla.

Honycrumeni mporu6 komsma Tpyost fy mpm 3% or 63,5¢cM cocrasdar:
JSo =0,03-63,5=19,5 mm.
VcenosuaM xecTkocTH TpyOa kinacca K-9 ynosnersopser, Tak kak fi < fj.

9.5.12 Pacuer TpyGonpoBoaa Ha KOMOMHHPOBAHHYIO HAIPY3KY
OnpenensioT 3Ha4YCHHE JIOIMYCTHMOrO BHYTPEHHETO MNaBNEHHA U 3aCHIAHHOTO

TpybomnpoBoaa
Pron =P° 12w ) 10,0(1-2597) 25 1 M
0" 47,0

>

an = 21,97 xH/M, npuBeeHHAas BHETHAA HArpyska Ha 1 m; Torma K = f—’é— =3,10,
rae 1,6 MITa - paGouee maBneHwue.

PacdeTs! mokaseiBaloT, YTO NpOKNaZka HaNOpHOro TpybompoBoma m3 Tpy6 BUIIT
knacca K-9 muamerpom 63,5cm Ha paGoyee maBnenme 1,6 MIla ymosnerBopser BceM
[IPOYHOCTHBIM TPeGOBaHHUAM.

9.5.13 3naueHue faBNCHNS HA OCHOBaHUE TPYOOIPOBOAA PacCIMTHIBAIOT MO thopMyIie

__R" 28386
q Dysinoe  0,23-63,5
R =Y 0=24,4+1,55+2,917=28,86 xH/m,

rae Ro—cyMMa PaBHOAEHCTBYIOMNX OT BCEX BHEOB BHCINHMX HArpy3ox, AEHCTBYIOIIHX
Ha TpyOy. Harpyska ot TpaHCIOpTa OTCYTCTBYET.

9.5.14 PacueTsl OKa3bIBAIOT, YTO IPOYHOCTH IPYHTA OCHOBaHMS HODKHA OBITH He
menee 2,0 MI1a, uto mo knaccudukanuu tabmuns! b.1 F'OCT 25100 otHocuTes X KaTeropuu
Hu3KoH mpoynoctu. ITpu yknamke Tpy6 Ha IpyHTHI odYeHb HuU3KOM mpounoct < 1 MIla,
BeoOxomuMo yeruTh ocHosanue mo 11.30 CIT 31.13330.

9.5.15 llpy mapainiensHOM NPOKNAAKE HECKONBKMX NHHHN BOXOBOZOB (3aHOBO WIIH
JONOJHUTENFHO K CYIECTBYIOIIMM) pacCTOSHHE B IUIaHE MEXAY HapyXHLIMH
IIOBEPXHOCTAMH TPYyG cClenyeT YCTaHAaBIMBATG C YYeTOM NPOEKTa IIPOM3BOACTBA H
opramsaie paboT 1 HeOOXOAMMOCTH 3aIUTHI OT IOBPEXKICHUN CMEXHBIX BOXOBOJOB IIPH
aBapy¥ Ha OZHOM M3 HUX, cM. Tabmuny 26 CII 31.13330 mnma cTanbHeIX TPYO.

9.5.16 YunthiBas BBEICOKYIO HaAeXHOCTh M mpodHoctTs Tpy6 w3 BYILT, paccrosnue
Mexny TpySamu muamerpoM Ko 1000 MM M BhIlIe CIeXyeT YCTAHABIMBATE KaK JUIA CTANBHBIX
Tpy® B 3aBHCHMOCTH OT MX AWaMeTpa Ui BCeX BUIOB IpyHToB. [ naBneHuii Gonmee miu
pasHbIX 1 MIla B coorsercreuu ¢ 11.49 CIT31.13330 npm npoknaake TpyOONpoBOXOB Ha
3aCTPOCHHBIX TEPPUTOPHAX M IPOMBIIICHHBIX NPSAUPHATHSIX M IPUMEHEHUH Tpyo,
HCKITIOYAIOLINX BO3MOXKHOCTH ITOBPEXKACHHUS COCEIHMX BOAOBOJOB IIPY aBapHU Ha OZHOM H3
HHX, paspellaeTcss yMEeHbIIATh PacCTOAHUE Mexay TpyOaMu. DTHM TpeOGOBaHMAM OTBEYAIOT
Tpy6s1 u3 BUIIT, noatoMy paccTosHHe MEXy TpyOOIpoBOaMM CIeNyeT yCTaHABIMBATE HE

=1,97 Mlla.
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menee 40 cM ( B cBety) A3 TpyO muamerpamMu 1o 400 MM 1 60 cM — i Tpy6 JuameTpaMH 1o
1000 MM u BbIIIE.

9.5.17 CoeuuuTeNbHble GacoHHEIE JacTH JUIA TPYOOIPOBOAOB, NPOKIANEIBAEMBIX Ha
BCEX BHIAX TPYHTOB MAOJDKHBI OBITH aHANOTMYHHl NPHBEACHHHIM B TpHIOXeHHH b
Hacrosmiero cBoga mpaBmn. CpapHble  (acOHHBIE YacTH  COEJMHUTEHABHBIC W3
BBICOKOTMIPOYHOTO Yyr'yHa IJIs HAOPHEIX TPYGONpPOBOJOB aHANOrMYHEI IPHUBECHHbM B [21].

9.5.18 Ilpu mpoxnanke TpyGompoBoZoB Ha cnabbIX TPYHTaX BO3MOXHO IIPHIMEHEHHE
Tpy6 ¢ coemuneHdeM «TYTON» Tonbko mpH YCTpoMCTBE YIMOPOB, NPENATCTBYIOIHX
paccThIKOBKe Tpybomposoxa. IIpd HEBOZMOXHOCTH YCTPOHCTBA YIIOPOB, ClEAyeT IPAMEHATE
TONBKO TPYOB! ¢ coequHeHusAME THIOB «RJ» 1 «RIS» wm nx coueranue (cM. pasnen 11%).

10* HpoexTrposanne TpySonposonos u3 BUIII" na npocapounsix rpyHTax

10.1 OcHoBHBIE MOJIOKECHUS PacYeTa Ha NPOYHOCTh K AedopMaTHBHOCTDL TPYO
Ha OPOCATXOIHBIX rPYHTAX

10.1.1 Ipu npumenenuu Tpybomposonos u3 Tpy6 BUIIIT Ha mpocamo4HBIX IpyHTax
Heo6X0IUMO cOBIIoNaTh CAEAYIONHE YCIOBHS:

- NpUMeHeHre MApHHUPHEIX 3aMKOBHIX YCHJICHHBIX coequHeHu# ThmoB «RJ» u «RJS»
anamerpamu 80—1000 MM pasiHIHEIX KIIaCCOB MIPOYHOCTH;

- JOCTAaTOYHas IUIONIA/(s ONUpPAHHs, PH AeopMUpPYEMOM OCHOBAHHH;

- YCTOWYHBOCTH 3JIEMEHTOB KOHCTPYKIMH NP AcopMallisIx OCHOBaHHS;

- COBMECTHOCTB AeopMalmii rpyHTa ¥ TpyGOIpOBOJOB.

Pacuer nposoast B coorBercTBHM ¢ 6.4.1, 6.4.3 1 6.4.13 CII 21.13330.

10.1.2 PacuetHas cxeMa TpyGOIIPOBOAOB CACAYIOIIAs:

- pacyeT Ha IPOYHOCTH C OIpe/IeICHHEM BO3MOXKHOrO Iporuba cexupm Tpy6onpoBoaa;

- pacyeT Ha IPOYHOCTh M AehOPMATHBHOCTH CTHIKa TPyOONpOBOAA HpH JAOMYCTHMOM
ocajixe TPyHTa,;

- pacyeT Ha OJHOBPEMEHHOE AehOPMUPOBaHHE IPYHTa OCHOBAHUS B TPYGOIPOBOAA;

- pacyeT Ha NpPOYHOCTh M JAeGOpMATHBHOCTh CAMHUYHBIX TPYO Ha HONepeuHsIi M3rnb
TpyOB! IpH pacueTHOM mporute.

10.1.3 OCHOBHEIM pacueTHHIM IOJIOXKEHUEM IIPH [IPOSKTHPOBAHUH TPyOOIIPOBOZKOB M3
BUIIT sBiasercs COBMECTHOCTE AeopMalMy OCaIKy IPYHTa OCHOBAaHHS M TPYOOIIPOBOJIOB,
pacyer Ha IPOYIHOCTE TPYOOIPOBOAOB PH AOIYCTHMBIX Mpocaixax rpyHTa 20 cM u Gonee.

10.1.4 Pactpy6usle 3amxoBsie coeauHenus Tpyo U3 BULLT tuma «RJ» u «RJS» sesmotes
IIAPHUPHBIME H 00€CIICUMBAIOT BO3MOXHOCTE M3rHOaThCA Tpy0aM Kak B BEPTUKAIBHOM, TaK M
TOPU30HTAILHOM H B IMPOJOJLHOM HaIPABICHISAX, HMEIOT TPH CTETICHH CBOOOEL.

Pactpy6Hoe coemunenne «TYTON» He sBnAeTcs 3aMKOBBIM. I103TOMY BO3MOXHO
pacKphITHE COCIUHEHMS IpH Npocagkax IpyHTa. Takue MOABHXKKM CTHIKOB BO3MOXHBI IIpH
yknagke TpyO B rpyHTax ¢ npocagounoctsio I u II tuma (mpocanmxo#t mo 20 cm). ITostomy
Tpy6st u3 BUIIT ¢ coenurenuamu «TYTON» cnenyer npUMeHSATH TONBKO IIPH YCTpOHCTBE
YIIOPOB, IPENATCTBYIOMMX PAaCCTEIKOBKE TPYOOIpOBOKa.

10.1.5 Pacuer tpyGonpoBonos ¢ coemuneHusMu «RJ» u «RJS» momieH MpOBOAUTHECA
Ha COBMECTHOE BO3IeUCTBHE OKDYXKHBIX PacTATMBAIOIMX HANPKCHUM M HaNpsOKCHUH
pacTSXeHuss B OCEBOM HANpaBJICHMM OT BO3ACHCTBMA TIMAPABIMYECKOTO [aBIEHUA U
HAIPSKEHHS OT PacTATHBAIOIIMX HANPUKSHUI OT Mpocaiky TpybonpoBosa.

10.1.6 Pacuer Tpy6 Ha KOJBLEBEIC HATPY3KH OT BO3JEHCTBUA IPyHTa H BHYTPEHHETO
JaBIICHHA IIPOBOAAT B cOOTBeTCTBHH ¢ 5.8. Hecymryio crnocoGHOCTE TpyOOIpoBoia Ha OCEBEIE
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Harpy3ku onpenensior no rabnaue 10.4. Hanpsxerue m3ruba Tpy6ompoBoAa OT MPOCAIKH
IPYHTA HE3HAUHMTENBHA! X B pacIeT He IPUHAMAIOT.

B Ta6mune 10.1 nmpuBeAeHb! XapaKTepUCTUKY IMApHAEPHBIX coeauHenni Tpy6 Tana «RJ»
u «RJIS». Coepunennd Turos «RI» u «RIS» Hepaspemusie, «TYTON» — passemHoOE.

Ta6auna 10.1 — Xapakrepucrnkn coegunenns «I'YTON», «(RJ» n «(RIS» p1a n3rua

Yenosibrit o] UMbl U3THG P: c
rg:);? J llnfg;c'; Kn:nxeuZO Danna Tpy6et L, M usr:g:%ﬁ . Cwmetenue Ad, cm
80-150 5° 6 69 52
200-300 4° 6 86 42
350-600 3° 6 115 32
700800 2° 6 200 25
900-1000 1,5° 6 267 19

10.1.7 Ilosoporsl  GonpImoro paguyca CICRYyeT BBIOIONHSATH C IOMOMBIO m3ruba
coeauHeHuit. B stoM ciygae TpyOwl mpu COSAMHEHWM NODKHBI OBITH BEIPOBHEHBI KaK B
BEPTHKAJbHOH IUIOCKOCTH, TaK M B TOPH3OHTaNbHOA. VI3rO B CThIKe BEHIONHAIOT HpH
TIOJIHOCTBIO coOpanHOM coemuHeHun. CxeMa reoMeTpun M3runba coeMHeHUH NpHBEAcHa Ha
pucyske 10.1.

L
Papuyc uzrnba R =T AR
2sin—
2
Jnuny yyacTka H3MEHCHHAA HaIlpaBlIeHUs TPyOOIpoBOIa OMPEREINAIOT o hopmye
C=NL, 0 (10.1)
riae N - uncno Tpy6, HeoOXoauMoe AJis H3MEHEeHus HanpasieHust, N = -A—e;

L — nnuna TpyOEL, M,
ITpu yxasanupIx n3rubax u3rubaronye HaOpsHKEHUS B pacTpy6ax OTCYTCTBYIOT.

10.2 Pacuer Tpy6 u coexnuennii Tuna «RJS» na npounocThH

10.2.1 Pacuer tpy6 u coemunenuit «RJS» Ha HPOYHOCTH NPOBOAUTCA KaK s
IPOBHCAONIEH ynpyro#t HUTH Ha IOAATIMBOM OCHOBAHHH C 3allleMJICHHBIMH IBYMS KOHIIAMH,
KOTOpEIe HaXOAATCS Ha OXHON BEICOTE.

10.2.2 Tlporu6 f B cepenuHe napaboisl H HaTSKEHME HATH F, ONpeneIsHoT o gopmyse

12
f =§E. (10.2)
HarsxeHve HUTH ONpenendioT o gopMye
2
F, =%, (10.3)

IJie ¢ — HHTEHCUBHOCTE HAarpy3ku, KH/M;
[ - [nvHA HATH TPYGONPOBOZa, M;
Jf— nporu6 rutu TpyGompoBoa, cM, bopmysia (10.2).

78



CI1 66.13330.2011

0

o
Y

L — nnuna 1py6el, M; R ~ pannyc usrnGa; A8 ~ u3ru6 coenuuenvis (B rpaycax); 6 — yron nsMeHeHHA HaTIpaBiieHMs ROBOPOTa
TpyGonpoBoza (B Fpafycax)

Pucynok 10.1 — Cxema u3ru6a Tpy6onpoBoaa ¢ pacTpyGHLIMH COeAHHEHNSIMH

Tone3ysick GopmynaMu Ipy 3aJaHHBIX 3HAYCHHAX f MOXKHO ONpeNensTh 3HAUCHHE
HATSOKEHMS HHTH, T.6. TpyOoIpoBoZa, NIpH MHOIMYCTHMBIX 3HadeHHsX f, paBHBIX 20 cM,
npusenenssx B 16.108 CIT 31.13330.

10.2.3 [IpuHnMas, 4TO Ha y4acTke och TpyOompoBoaa npuHsia ¢opMy mapabois! (Mnu
OKPYXHOCTH), ¢ ydeToM (opmyasi (10.2) MOXHO OIpENENMTh paJiyc KpHBH3HEL, JOMyCKasd,
aro /> f.

2 2 2 2
R, =14 =l(l_+f]zl—, (10.4)

rae / — anuHa ynoXeHHOTO TpyGoIpoBoa, M;
R £ — pammyc u3ruba TpybonpoBosa oT IPOBUCAHHS, M.

10.2.4 TIpy H3BECTHOM 3HAYCHUH R, MOXHO BEIMHCITATH BO3MOXHYIO CTpeily Iporuta f

TpyGompoBoa IpH IIpocaI0YHOM IPYHTE 1o hopmyne

12

f=E. (10.5)

10.2.5 CymmapHOoe HanpsDKEHME OT BO3NEHCTBHM BHYTPEHHEro JaBICHHS H
TOPH30HTATBHBIX CHJI OT IPOBUCAHUS OCH TPYOONPOBOAA MOXHO BEIMHCIUTE IO hopMmye

Gy =40z +07 ~6,0, <R, <300 MIla, (10.6)
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I1e O, — HalpshKeHHE B KONBIEBOM HampapieHnHd, Mlla;
O — FOPU30HTANBHOE HANPSUKEHHE OT BO3EHCTBUS THIPABIMYECKOTO NABICHHUSA H CHIIB]
HaTsOHKeHHs OT poruba ocu TpyOoNnpoBoa;

R, — pacueTnoe Hanpsokenne, pasroe 300 MITa.

10.2.6 IToBepounriit pacuer Tpy6 muamerpamu 80-200 MM Ha nporu® xak OJMHOYHON
TpyOB! NPOH3BOAAT Ha NONEPEUHEIA M3rubG ¢ IBYMsA OHEPTHIMH KOHIaMM, Iporub Oamxm B
cepe/iUHE ITPOJIeTa OT PABHOMEPHO paclpele/ieHHOH BHEIIHEH HArpy3KH OHpPEAENAIOT IO
dbopmyne

2
ql
= , 10.7
s 76EJ (107)
rae g —~ pacripeleNieHHas BHEIIHAS Harpyska, KH/M;

I — pacueTHBI mponeT TpyOUaToi Gaiky, M;
E — monyns ynpyroct Tpy6s: 1,7 - 10° MITa;

J=r3h —MoMent HHEpLHUY TIONEPEIHOTO CCIYEHHS TPYOH, M

4= % = — HanpspDkeHue u3ruba tpyOos! npu = 0,2 M, MITa.

2

nrh
10.2.7 Homyctumsiit mporu6 pactpy6ba JBYX CMEXHBIX COEUHEHHBIX TPYO ONPEREIIIOT

no Tabnune 10.1 u pucynky 10.1 xak cmemenue Ad, cM. Ing Bcex mmameTpoB Tpy6 Ad

Gounlue /B cpetaHe MapaboIib! WM OKPYXXHOCTH IIOBEPXHOCTH nporuba.

10.3 Hecymas cioco6HocTH TPYOBI B IPOJ0JIHHOM HANPABJICHHM

10.3.1 3amKxoBoe coexuHenue Tuna «RJS» mo3BojseT. BOCIPHHUMATE TMAPABIHYECKOE
BHYTPEHHEE JaBlcHHE 6€3 pacCTHIKOBKH COSAMHCHMUS.

KoncTpyxius coenuneHus npuseeHa Ha pucynke 10.2.

Tpyba M3 BBICOKOMPOYHOTO “yryHa, H3TOTOBIEHHAS METONOM HEHTPOOEXKHOrO JIMTBA,
HMEEeT INafKkuii KOHem 2, A€ Ha HEKOTOPOM DacCTOSHHM OT €ro Xpad HaIUlaB/sercs
Konbleobpasueni yrop 3. MydTa pactpyGa / mmeeT KOIBLEBOH JyrooOpa3HEIif a3 7 1 /iBa OKHa
8 u 9 Ha Topre MydThL B MydTy pactpy6a YCTAHABIMBAIOT YIUIOTHSIOUIYIO MAHIKETY 4, IIaIKAH
KOHeI TpyOnl 2 Bapuraercs B MydTy pactpyba . Yepes oxso MydThl pacTpyba 8 BCTaBIIOTCSA
CTOTIOPHBIE NEMEHTHI 5 ¥ IO KOJBIEBOMY Ta3y 7 pacnpeNe/sioT BIPaBO U BICBO BOKPYT BCel
OKPYKHOCTH TINajkoro koHma tpyOnr 2. Ilocne ycTaHOBKM BCeX CTONOPHBIX OJIEMEHTOB J,
TIPEAYCMOTPEHHRIX KOHCTPYKIMEH COCANHEHHU, X OBOPAYHBAIOT B ONHY CTOPOHY IO TEX 110D,
TIOKa JIBA IIOCIIC/THIX CTOTIOPHBIX JNIeMeHTa OyINyT BAIHI U3 OKHA 8 HALOJIOBYHY.

Jns obnervyeHus IepefBIDKCHHA CTOHOPHBIX OJIEMEHTOB IO OKPYXHOCTH TpPYOHI,
peycCMOTPeHO OKHO 9. CTONOPHEIE 3IEMEHTHI 5 CTATHBAIOT hHKcHpyromeit ruGKoi JIeHToi 6.

10.3.2 KoHCTpy)uus CTONOPHBIX 3IEMEHTOB Uit TpYO mmuaMerpamu 700 MM MpHBeaeHA
Ha pucyHke 10.3, a ux pasmepsr 1 upcno — B tabnuue 10.2. KOHCTpyKIME TakuX 37€MEHTOB
JUis IPYTHX AUaMETPOB TPyO aHaTOIMUHb].
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1 — my(dra pactpy6a; 2 — koHel, TpyOs!; 3 ~ konbLeoOpasHElii ynop; 4 — yINOTHAIOWAS MAHKETa; 5 — CTOIIOPHEIN JJIEMEHT;

6 — duKcupylowas JenTa; 7 — KOJNbLEBOH a3, 8, 9 — okHa Ha Topiie MyThHI
Pucynox 10.2 — 3amkoBrie coeanHenust THna «RJS»

L A-A

L
|_7 “\ Mecro MapkupoBKH

Pucynok 10.3 — CronopHbie 3J1eMeHTBI 101 coeAuHeHHe TUNa «<RJIS»

81



CIT 66.13330.2011

Ta6nuna 10.2 ~ OcHOBHBbIE pa3Mephl H MACCA CTONOPHOrO 2EMEHTA, MM

VYcnosusii Yucro Macca cronopHoro

NpoXox L, L, Ly R h CTONOPHBIX 3JNCMEHTa, KT

Dy, MM 9NEMEHTOB, IIT ONHOTO | Ha COEAUHEHHE
600 193,6 105 43 317,5 25+1 10 1,8 18,0
700 222,0 103 43 369,0 28,9+1 10 2,0 20,0
800 256,7 107 44 421,0 30,5+1 10 2,1 21,0
900 222,21 108 45 472,5 29,2+1 13 22 28,6
1000 230,0 108 45 524,0 29,3%1 14 2,6 36,4

10.3.3 [Ipn yxnanke TpyO HEMEPHOM IUIMHEI, HOCTAE UX YKOpaYHUBaHUs, HEOOXOMHUMO
BOCCTAHOBHTH Ha IVIaAKOM KOHIlE YIOPHBIH BalIUK METOAOM HAIUIABKH SJICKTPOXYroBOM
CBapKOM >ene30HUKENEBRIM 3NIeKTpoxoM. PopMa Bajlika ¥ €0 OCHOBHBIE PasMephl YKa3aHbl
Ha pucyske 10.4 u Tabnue 10.3.

IIpuBapKy YIOPHOTO BajIHKa OCYLIECTBIIIOT C IIOMOINBIO0 MEXHOTO HAIpaBJISIOIIEro
KOJIbIIA AJIs HO3HITHOHMPOBAHH IIBA.

7

DO

L

\ 4

-

A 4

Pucynox 10.4 —~ Tnaaxuii konen TpyObl € HANIABJICHHBIM BAJINKOM

Ta6nuna 10.3 — OcHOBHBIE pa3zMepsl BATHKA, MM

VcnoBHel NpoXox L b, h,
Dy, mm min—-max L min—max min-max

80 82-90 82 6-10 4-5,5
100 8795 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 102110 101,5 7-11 4,5-6
250 102-110 101,5 7-11 4,5-6
300 102-110 101,5 7-11 4,56
350 105115 104,5 8-12 5-6,5
400 110-120 109,5 §-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 6-17,5
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 9,5-13,5 6,5-8

MIpumeuanne—L —cnpaBouHsiii pazmep.
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10.3.4 Hecymyio cnocobrocTh coeaunennit tumoB «RJ» um «RJS» B mpomonsHOM
HalPaBJICHHH ONpENECIMOT MaKCHMaNnbHOH Harpy3kod, KOTopas CO3JaeTcsi BHYTPEHHHM
JaBJeHUeM BOJBI IPH KOTOPOM COXpaHAETCA LENOCTHOCTh pacTpyOa TpyOEL.

10.3.5 OCHOBHEIM KPHTEPHEM ONEHKH HaIe)XHOCTH cocauHeHuil THIOB «RJI» B «RIS»
IIPHMHSATA NPOYHOCTh pacTpyba ¢ BBEJEHHEM pacueTHbIX KoaddummeHToB, 06ecnednBaromux
JONyCKaeMBle HarpysKH, a TalKe pe3ylbTaThl HCObITaHuA. 3Ha9eHus Hecymed CriocoGHOCTH
coemuHeHuit npuBedeHs! B Tabmame 10.4, rme MakCHMaILbHO MONMYCTHMEBIE YCHIUS OT
BO3ICHCTBHA BHYTPCHHErO JaBicHMA (Hecylas CIOCOOHOCTH COCHMHEHHS B NPONOIBHOM
HANpaBlieHNH) U JONMYCTHMEIH paguyc 3aKpYIJIeHHA TPYOOIPOBOMOB IPHHATH B KaYeCTBE
OCHOBHBIX PaCuUETHBIX XapaKTePHUCTHK M YKJIAAKH TPYOONPOBOAOB Ha MpPOCANOYHBIX
TPYHTaX.

Ta6nuua 10.4 — Hecyman cnocofHocTs TPY6 B 1poA0/IEHOM HADPABJICHHH

o MaxcumansHo
VenoHelit "]
npoxon Tun ﬁiﬁ;‘:ﬁ: Tg;g:] JlonycTimoe TAroBoe JAonycTUMBI paanyc
Do, vt COeMHEHNS B COCAMHEHMH yeunmue K, 3aKpyTICHUs
v TpyGonpoBoaa, M
80 «RI» 5° 70 69

100 «RI» 5° 87 69

125 «RI» 5° 100 69

150 «RI» 5° 136 69

200 «RI» 4° 201 86

250 «RJ» 4° 270 86

300 «RI» 4° 340 86

350 «RI» ‘ 3° 430 115

400 «RI» 3° 510 115

500 «RJI» 3° 670 115

600 «RIS» 2° 1200 172

700 «RJIS» 1,5° 1400 230

800 «RIS» 1,5° 1460 230

900 «RJIS» 1,5° 1530 230

1000 «RJIS» 1,5° 1650 230
Mpumeuanus
1 onycTumsle Yrabl OTKNOHEHUS TPYGBI B COGAMHCHWSX ONDCACHCHBI H MOATBEPXKACHBI THIOBBIMH

uenbitaHuaMy o 'OCT P UCO 2531, npu coxpaHEHHH LENOCTHOCTH pacTpy6a N repMETUHHOCTH COCIMHEHUA B LENIOM.

2 MakcuManbHbIe TAMOBbIE YCHIIHA IIPUBEACHN! C K03 HIMEHTOM 3ar1aca NPOUHOCTH 2.
3 Tabmauy 10.4 ucnons3ytor ana pacueros [HB B3amen Tabmun 7.5 1 8.1 HacTosMErO CBOJIA NPABHII.

10.3.6 IIpumep pacuera

B cootBerctruu ¢ J1.13 nprnoxenus /] CII 21 13330 npoexTupoBanue TpyGonpoBoaoB
cieAyeT NpoBoxuTh ¢ cobmongeHneM ocHOBHEIX TpeOoamui CI131.13330 m HacTosmero
CBOJA IIPaBUIL

HcxonHbie JaHHBIEe [ pacdeTa: TpyOonpoBod auameTpoM 635 MM, u3 TpyOhl Kiacca
K-9, yxnagsiBator Ha npocafousbii rpysT Tuna II ¢ BoamoxHo# mpocagkoi rpyrra 0,2 M.
Jnuaa miomanky ycagouyHocT — 60 M, paGouee naenenwe — 1,6 MIla, mcmeiTaTensHoe
nasnenne — 2,5 Mlla. Tpy6onpoBos 3amemieH ¢ AByX KOHLOB.

CymMapHas yienbHas BHEIIHAA paBHOJEHCTBYIOIMAsT Harpy3Ka:

R® =0, + 0 +0, =24,4+1,55+2,91=28,86 xH/m.
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3naueHHe HATHKEHUA TPYOOIPOBORa IpH OcajKe OCHOBaHUA (porube) 0,2 M.

== —=64,93 xH
¢ 8f 8.0,2
B Tabmune 10.4 MakcHMabHOE OCEBOE YCHMITHE NpPOYHOCTH coexuHeHus «RJS» pasro
64,93

1200 xH. Hatsxenne F, cocraBnser W =0,054 unu mensie 6,4 %.
Hanpskenne B cTeHKe TpyObl B NPOJOJIEHOM HaNpaBIeHHAN OT BO3ACHCTBYA CHIHI N

N _PsD} _PD,

" F 4nD,h  4h°

rae F - nmomane ceyeHus Tpyosl;
npu P = 1,6 MIla o, =25,4 Mlla;
npu P =2,5 MIla o, =39,2 MIla.
KonbueBble HanpsHKEHUS OT BO3JECHCTBHA BHYTPEHHETO JIaBICHHS:
_PD, P6I P61,52
°“2n " on
rae 61,52 — BHyTpeHHuU# quameTp Tpyobl, cM;
6, =49,7 MIla npu P = 1,6 MIla;
6, =77,6 MIla npu P = 2,5 MIla.
Hanpsbxerue B Ipofo/sHOM HalpaBIeHUH TPYOE! OT CHIIBI F, :
I BapuaHT 6e3 Bo3/1elicTBHSA BHEIIHAX HArpy30K

(o7

b

CyMMmapHble HApsDKEHAS B IPOAOTBLHOM HalPaBICHUM:

O,y =0, +6,=25,4+3,4=28,8 Mllanpxu 1,6 Mlla;

G, =0, +0,=39,7+3,4=43,1 MIla mpu 2,5 MIla.

HanpsxeHus oT OZHOBPEMEHHOTO BO3/ICHCTBHS TMAPABIMUCCKOr0 IABICHUA M CHIIBL F, !

2 2
Op =\/60 +0,” +6,0, <300 Mlla,

npa P= 1,6 MlTa o, =49,7% +25,42 ~49,7.25,4 = 43,13 Mlls;

npu P=2,5 MITa o, =/77,6% +39,7% ~77,6:39,7 = 66,2 MIla.
Koo duurenTs! 3anaca mpoOYHOCTH:

npu P = 1,6 MIla K§ = 4;?(;2 =6,95;

npu P = 2,5 MITa K§ =4,53.
Venosuam npoudocTy Tpy6Ga auameTpoM 635 MM kiracca K-9 ynosnerropsier.
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10.3.7 Ilpm Beo6XOOUMOCTH BBIMMCIIEHMS IpoYHOCTH TpyGompoBoaa mpu f> 0,2 M,
CNemyeT NONb30BaThCA M3JI0KEHHOM BhINIe METOAUKO.

10.3.8 IIpounocTHO# moBepouHEIA pacuer Tpy6 Kimacca K-9 mumamerpos 80-200 mm,
ONepTHIX IO KOHIAM, Ha NOMEpeYHkbIH M3rH0 pacupeieicHHOW Harpyskoil OT BO3NeHCTBHS
TPYHTa 3aChIIKHA ¥ TpaHcHopTa A-14 Ha nporu6, mposoaar no gopmyne (10.7).

Hinxe npuBenen npuMep pacdera TpyOst ruamerpom 200 M.

P g> 9,416’
76EJ  76.1,7-10° -2492,6

=10,5 cm, (10.7)

rae g =8,43.,+0,51,+0,77,, =9,41 KH/M* MOMyYeHB! B COOTBETCTBHM C 5.3 HAacCTOAIIEro

CBOJIa ITPaBHI;
J=2492,6 — MOMEHT HMHEpIIHH [IOTIEPEUHOTO CEUSHN TPYOHI, cM”.

Venosusam xecTkocTH Tpyba ximacca K-9 pumamerpom 200 MM yZOBIETBOpSET,
f=10,5cm <20,0 cm.

Pacyers! mnOKa3BIBAIOT, 4YTO HAACXKHOCTh TpyOomposojga m3 Tpyd6 BYIITC ¢
coemHeHHAMH THIOB «RJ» u «RJS», yNOXEHHBIX B HACBHIIb WIM TPAHIICIO HA ILIOCKOE
OCHOBaHHE M3 IIPOCANOYHBIX I'PYHTOB 0OecIcdcHAa. AHAIOTHYHBIE PACUCTHl CIIPABEUIMBEL
Taxke I BCero MapaMeTpHyeckoro psaa auamerpos 80—1000 mm tpy6 BUIIT mpwm jpmine
Tpy6 6 M.

10.3.9 CymmapHoe HanpskeHHe ¢ YI€TOM HArpy3KH OT MAcChl TPYHTA M MACChI
TpaHcnopTa

Konbuesoe HampskeHHe B TpyOe OT BO3ICHCTBHA BHEITHUX Harpy30K BEMHCILSIOT 1O
bopmyne

ODcp

G =—3, 10‘8
P 0,524b02 (108)

rae Dcp — CpeAMHHBIN JHaMeTp, 62,5 cM;

Q — mpuBeneHHAas Harpy3Ka OT BO3ASHCTBHS BHENIHUX Harpy3ok, paBHas 33,8 kH/m;
b — pacuetHas nnuHa TpyOEL, paBHas 100 cm;
h — ToNuMHA CTEHKH TPYOE], CM.

U oHo cocTaBngeT:

0y LS 4,

0,524-100-0,99

10.3.10 3gadueHne  OKPYXKHBIX  HaUpPAKEHHH  OT  CyMMapHOro  BO3ICHCTBUSA
THPABIMYIECKOTO AABICHHMS # BHEIHUX HAIPY30K COCTABIIIET:

npu P = 1,6 Mlla = 25,4 + 41,17 = 66,57 MIla;

opu P =2,5 MIla = 39,7+ 41,17 = 80,87 MIla.

10.3.11 Hanpsokenys B CTeHKaX TPYOBI OT CyMMApHOrO BO3NCHMCTBHSA BCEX CHII
COCTaBIIseT:

o} =+/66,57% - 66,57-29,0+297 = 58,8 MIla;

o} = /80,877 ~80,87-43,3+ 43,32 =76,79 MIla.
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10.3.12 Tlpounocts TpyOn1 kiacca K-9 ynoBneTBopseT YCIOBHSM  YKJIAJKH.
KoadduupenTs! 3amaca NpoYHOCTH COCTABIAIOT COOTBETCTBEHHO:

300 300
Ko=575=> " 767
rae 300 — pacyeTHOe HanpsbKeHMeE Ha pacTsikernde, MITa.

10.3.13 IIlpu mnpoxnanke TpyOONpPOBOAOB HA MpPOCAMOYHBIX TIPYHTaxX HEOOXOmMMO
IpHMeHATh TpyObl u3 BUIIIL™ ¢ pacTpyOHBIME 3aMKOBEIME COSHUHEHMSMH THIOB «RJ» u
«RJS». B coorsercrBun ¢ 16.108 CIT131.13330 mpu mpocanake rpyHTa X0 20 CM MOXXHO
IPAMEHATH TpyOhI ¢ coexuHeHuIMH «TY TONY», HO TOJEKO C YCTpOHCTBOM YIIOPOB.

10.3.14 CoenuunrensHeie (acoHHBIE YacTH HpH IIPOKNagKe TPyOOIpPOBOAOB HAa
IPOCaNOYHBIX IPYHTAX CACAyeT IPHHHAMATh B COOTBETCTBHY C 9.5.17 [ Beex KIaccoB Tpy6
nuamerpamut 80—1000 MM, KaK JIHTBIE, TAaK ¥ CBapHEIE.

10.3.15 Bectpanuieitnas mpokiagka TpyOOHNpPOBOJA OCYIUECTBIAECTCS ¢ MPUMEHEHHEM
Tpy6 w3 BUIID Tomexko ¢ coenunenusmm TuHmoB «RJI» m «RJS» B coorsercTBHM
¢ paszmenamu 7, 8 u tabnuneit 10.4 HacToAlIEero cBoJia NpaBuIL.

10.3.16 JnuHy DpOoTATHBaEMBIX IUteTell L, onpenensroT no ¢opmyne

N?
Owfo’

rae N _? — JOIIYCTHMOE TAT'OBOC YCHUIIHC, KH;

=3,91,

(10.9)

QTp — Macca IOrOHHOro MeTpa TpyOs!, KH;

fo —kodbdunuenT cKombXeHHS Tpy6sl IO TIpYHTY, Oe3pasMepHas BeNMYMHA,
ONPEACNACTCH ONIBITHBIM IIYTEM UL Pa3jIMdHBIX BHAOB T'PYHTA, 3HAYUCHUA fO
nexart B npenenax 1> fo#0.

11* YriopHble 6,10KkH B 32’KMMHBIe MPHCIOCOOICHUS IS HPOTHBOeiicTBUSA
CHJIAM OT 0C€BOr0 FHAPABIHYECKOrO AaBJeHHS

11.1 YpapHOoBelMBaHUE CHJI IPOTMBOREHCTBH B IIOA3EMHBIX TpyOomposoaax
JOCTHTAlOT C IOMOINBIO YIOPHBIX WM IPABUTALMOHHBIX GJIOKOB, 3aMKOBBIX COENMHEHMHA,
BHHTOBBIX aHKEPHBIX YIODOB WJIM COYETAHHMS OSTHX METOAOB. PacueT CHII 0CeBOro
TMAPaBIMYECKOro JaBlICHHUS IPUBEICH B pasjene 6.4.

112, Opmamv wu3 HaubOolee NPHUMEHSEMBIX METONOB YpPaBHOBEMIMBAHHA CHII
IIPOTHBOJEHCTBYS ABIAIOTCS yIOpHBIe 6i0kxu. Ha pucynxe 11.1 npuBeneH TuoBo# ynopHsii
610k npy ropu3oHTaANIBHOM M3rnbe. KoHCTpyHpoRanue YIOPHALIX GIOKOB OCYIECTBIAOT IPH
COBITIOEHUY CACAYIOIUX KPUTEPUER.

11.3 Hecymiass moBepxHOCTb yIopHoro Onoxa momkHa OBITH pa3MelleHa Ha
HCHapyIIEHHOM TIpyHTe. Eciu 3TO HEBO3MOXHO, TO HACBHIIHON TPyHT MEXKAY HecyueH
TIOBEPXHOCTHIO YIOPHOro 0JI0Ka 1 HeHapYLICHHBIM IPYHTOM JOJDKEH OBITH YIUIOTHEH;

- BBICOTa ynopHoro Oioxa s moipkHa Obrte paBHa 0,5 (mim Menee) oOmedt rmyOHHBI
3an0eHus TPYOBI 10 HIDKHEH yacT GlI0Ka, HO He MEeHBIIe AnaMeTpa Tpyosr;

- BBICOTA YTIOpPHOTO OnOKa HO/DKHA ObITh BRIOpaHa Tak, YToObl pacueTHas IUMpUHA
61oka b u3MeHsIach B IIpeeaX pasMepoB IIMPUHBL HIH JBYX BBICOT GIOKa;

- TOJMINMHY GNOKa M ero o6heM BBIOMpAIOT B 3aBHCHMOCTH OT MPOYHOCTH GETOHA B
cootBercTBHU ¢ TpeboBanmwsamu CIT 63.13330.
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h — BEICOTa YIOPHOTO 610Ka; S, — BEMMYHHA CHJIbI OTIIOPA TPYHTA BHU3Y NosomBsk 61oka MIla; S), — Bennumuna cunst oTROpa
rpyHTa Ha BeICOTE€ h Onoka, MIla; b - wmmpusa ynopHoro Gnoka; 7' — cuna oceBoro JaBneHuUs Boasl, Mila;
0 — yron usMeHeHuUs HamnpasJieHis NOBOpoTa TpyGonpoBoaa (B rpanycax)

Pucynok 11.1 — Onopnblii rOpH30HTaNLHBIH 610K

11.4 3Havyenue oceBOro AaBieHuA IIPH PasHBIX YIVIaX IOBOPOTa TPYOOIpPOBOa, IPOYHOCTH
HEHAPYIICHHOIO I'PYHTAa W IUIOMAMM ynopa GJoka MOXHO ONpEeNeTMTh, JUIS NMpPAaKTHYECKHX
pacyeToB, 10 HoMorpaMMaM, IPUBSACHHBIM Ha PHCYHKE 5.10 HacToAIIEro CBOJa PaBHIT.

11.5 OceBoe ruspaBngeckoe JaBaeHHe

Cwiibl OCEBOTO IMAPABIMYECKOr0 JaBICHHA BO3HHKAIOT B HANOPHBIX MaruMCTPalsX BO
BCEX MecCTax M3MEHEHUs HampaBieHus (IIOBOPOTHI, TPOHHHKH), BO BCEX MECTaX W3MEHEHHUS
IvameTpa (Iepexofbl), Ha KaKAOM KoHLe (rayxue ¢uanipl), Ha pucynke 11.2 mpuBeaeHs:
CXEMBI HEKOTOPBIX KOHCTPYKIMI COSIIMHATENLHBIX JaCTEi.
3HayeHMe 93THX CHI sBIAeTCd MNOCTaTOMHO BBICOKHM M OHM JOJDKHEI OBITH
CKOMIICHCHPOBAHB! YCHJICHHBIMH (HEPa3hbeMHBIMM) COCJUHEHMAMH WM YKPENHMTEIbHBIMU
6roxaMu (ymopamu).
CHIlBl paccUMTHIBAIOT N0 001eH dopmyrne
F = KPS,
rae F —cuna ocesoro Aapnenys KH;
P — BHyTpeHHee AaBlieHUE (UCTIBITATENbHOE aBlieHue Tpybonposoxa), Mlla;
S — monepeuHoe cedeHue (BHZyTpeHHeC s GiaHIeBbIX COSNWHCHUH, BHELIHee IUIA
JHOOBIX APYTHX THIIOB), CM”;
K - xoadpunuenT, KOTOpBIH 3aBHCHT OT (GOPMBEI H pa3sMEPOB PacCMAaTPHBAEMBIX
KOMIIOHEHTOB Tpy0OonpoBoJa.
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Tiyxue dnannsy, tpoitanku: K = 1, pucynok 11.2,6, 2.

Tlepexonpr Ha MenpLmmit gnaMetp: K = 1 - §7/S (S” — menbitee ceuerne), pucyHok 11.2,6.

ITosopots! ¢ yritom 0: K = 2sin(6/2), pucyrok 11.2,a.

K =1,414 s mosopotos 90°;

K=10,765 nns moBopotos 45°;

K =0,390 s noBopotos 22,5°%

K=0,196 mns mosopotos 11,25°.

11.6 KomMnencauuio CriIsl THIPABIAYECKOTO MAaBICHHS OCYIISCTBISIOT 3a CHET
YKpENUTENLHEIX OJIOKOB WM TPUMEHEHYsS MeTONa KpEIUICHHS COeIWHeHHif, 3a CueT
3aIeMIIeHus TpyGsl B IPYHTE. DTO MOXKET GbITh 00YCIOBIEHO 3aTPYAHEHHOCTHIO YCIOBHH
CTPOHTENBCTBA MM HU3KOM IPOYHOCTHIO IPYHTA.

11.7 'paBUTANHOHHbBIE GIIOKK M 3aXHMBI CIEXYeT NPUMEHATH JUI1 COIpPOTHBIICHUA
HPOTHBOJEHCTBHIO I[IPOAOJIBHBIX CHJ OT THAPABIMYECKOro JNaBJIeHMs HA BEPTHKAIBHBIX
H3rHbax TPyOONPOBOIOB, HANPABICHHBIX BHU3, -

11.7.1 B rpasutanuonHoM OJioKke €ro macca SBIACTCS CHIION, obecmeunBaroleit
paBHOBECHE C CHJIOM NPOTHBOAEHCTBHA, IPY KOHCTPYHPOBaHMM OGJioKa HEOOXOAUMO
paccumTath HeoOxomument o6BeM JaHHOrO Onoka. PacdeTHele cuiabl M cxeMbl OJoka
[pencTaBiIeHs! Ha pucyHke 11.3.

a) - 6) :
S -
‘ F
2)
(%]

Pucynox 11.2 - TIpumepsl ¢xeM KOHCTpyKuuit coeanHenuii Tpy6
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Pucynok 11,3 — I'paBUTaLHOHHBII GJIOK A5 BePTHKANLHBIX M3rn6os

Pacuernyo cuny F onpezensor no gopmyie

F =PSsinb. (11.1)
SyPSsinb
Torna mMacca 610ka: Vp = —=—, (11.2)
Ty

rae P — nasneHue Bojn! B Tpybonposoae, Mlla;
S — ITOIA/Tb IIOTIEPEUHOro CeueHus TpyObI, cM’;
0 — yron n3ruba Tpy6s1, rpanyc;
Yp — TIOTHOCTH MaTepyaia 61I0Ka;

Sy ~ Koa(dUILeHT 3anaca, TPHHAMAEMbI paBHbIM 1,5.

Venosue pasHoBecHsa cul F <V,

11.8 AnkepHoe KpeInieHHe TPYOG0oNpPOBOAOB

11.8.1 AHKepHOE KpenyeHHE — aIbTEPHATUBHOE pEIICHHE 3aMEHBl [PaBUTALMOHHBIX
6nokoB s obecCIeyeHHst YCTOMUMBOCTH TPYOOHPOBOXOB, OCOOEHHO muamerpamu S500-
1000 MM u 6onee, IpoKIaaBIBAEMEIX B ciabbIX, 3a60I0YEHHBIX H OOBONHEHHBIX MECTaX, C
TIOMOIIBIO aHKEPHBIX KPEILICHHH, BBUHYHBAEMBIX B TPYHT.

11.8.2 BapuaHT aHKepHOr0 YCTPOMCTBA IPHBE/ICH Ha pHCYHKe 11.4.

AHKepHOE YCTPOHUCTBO COCTOMT M3 IBYX METAUIMYECKMX BHHTOBBIX AHKEpOB ]
cunoBoro mosca 2, ¢yTepoBouHoro Mata 3, NpPOKIAAKHA M3 Tpex cloecB OpmBoma 4,
HaKJaJbIBacMEIX Ha TPYOY 5. Amxep I mpeacrasager cob6oi KOBCTPYKIMIO, CIOCOGHYIO
HOTPYXaThCs, ECIIH NPHIOKUTD K Helt KpyTAIUEA MOMEHT. AHKEp COCTOHUT H3 CEPACIHHEKA &,
HAKOHEYHHMKa 6, BUHTOBOH JIONACTH 6, OTONOBKA 2 M CTepkHA 0. ONTEMalbHBIE pasMephl
aHKepa ClIeAyIoIMe: cepieYHMK JuaMeTpoM 90 MM, HAKOHEUHHK KOHHYECKOH (hopMbI /1 = 2d,

BUHTOBas jonactb auamerpoM 300 MM, tommuna nomactd 10 MM, mar ¢ =90 MM, AuaMeTtp
CTaJIBHOTO IIpyTKa 20 MM.
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1 - MeTanAMueCKk1e BHHTOBBIC aHKEPHL; 2 — CHIIOBOH mosc; 3 — hyrepoBotHEIi MaT; 4 — IPOKNAAKH; 5 ~ TpyGa; a —
CEPACHHHUK; 6 -- HAKOHEYHWK; € — BUHTOBAS JOTIACTh; 2 —OFOJIOBOK; & — CTEPIKEHB

Pucynox 11.4 ~ KoncTpyKunst aHKepHOro KpenJienns TpyGonposoaa

11.8.3 Hecymyio cnocoOHOCTh aHKEPHEIX YCTPOMCTB YKa3aHHBIX BBHINIC pazsMEpOB
OIpEACIAOT CBOMCTBAMH TPYHTOB, B KOTOpble OHH BBHHYMBAIOTCA. B 3aBHCHMOCTH OT
TPYHTOB pacueTHas Harpy3ka Ha aHKEPHBIC YCTPOMCTBA COCTABIIICT:

900 xH — B KpyITHO3EPHUCTHIX B CPEAHE3CPHUCTHIX YCTOMIMBEIX BIAXKHBIX IPYBTaX;

6000 xH —B TBepOBIX INIAHAX, TOKENLIX CYIJAHKAX, IUIOTHBIX CYHECAX W
MEJIKO3EPHUCTHIX YCTOHIUBEIX BIOXHBIX IECKax;

3000 xH —~ B MArKOIUIACTHYHEIX [VIHHAX, WIHCTHIX CYTJIHHKAX, CYIIECHX.

11.8.4 [Ipu HeZOCTATOMHOM M3YJEHHOCTH TPYHTOB Ha Tpacce TPYGOHMPOBOJOB IPOBOAST
OIIBITHOE BBHHYMBAHME aHKEPOB Ha iiybuny H =2,5 M W BEUICPIHBaHHE, YeM ONPEACILIOT
HECYHIYIO CIOCOOHOCTH KOHCTPYKITUH.

PacueTHyr0 MaKCHMalbHYIO Harpy3Ky Ha OAWH aHKEp, IIPH KOTOpOH OH HayuHaeT
BBITAFUBATHCS U3 IPYHTA, BHIOHPAIOT HAa aHKEPHOM Harpyske, BKIIOYAOIelf ABa ankepa. [lpu
9TOM 3Ha4YeHMe pacueTHOl Harpysku nomkuHo ObiTh He Bbmne 900 kH Ha aHkepHOe
YCTPOHCTBO.

11.8.5 BuHTOBEIE aHKEpHBIE YIOPHI CIEAyeT TAaKXKE yCTAHABIMBATH HpPH IPOKJIAIKE
Tpy6omposoaa u3 BUIIIl" B ropHBIX YCNOBHAX, KOT/Ia YCIOBHE [IPHMEHEHU FPaBATALOHHBIX
6JIOKOB 3aTPYAHEHO H MaNo3(PEKTHBHO.
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Paccrosnne Mex Iy aHKEpHBIMH yCTpOiicTBaMH (IIPOJICT, M) BEIYHCIITIOT 110 hopMyiie

0,0127N,
Ip < —~ h “h"“ , (11.3)
D3|y, ~4—
H (YB D, 'Y]

rae Ny, —ZIOTycKaeMas pacdeTHas Harpy3ka Ha aHKepHoe ycTpoictso, kKH;
D, — HapyxHBIi 1uameTp TpyO, cM;
Yg — 00OBEMHAs Macca XHAKOH Cpelibl MorpyKeHus TpybonpoBosa, kH/M?,
A — ToMmUMHA CTEHKH TPYORL, CM;
¥ — o6seMHas Macca MaTepHana Tpy6sr (st BUILT 7,2 xHA).
IIpu sTOM 3HaueHUE lnp , BeIuMclIeHHoe mo ¢opmyie (11.3), ZOMKHO YHOBIETBOPSTH

YCIIOBUAM:

re E — MOJIy/Ts YIpYrocTH MaTepuana Tpy6et, kr/cm” (ma BUILIT), pasmsrit 1,7 - 10° Mla;
Jnon — AOTyCKaeMblii ipore6 (momabeM) TpyGONpoBoAa B CepellHHe MPOJIETa MEXAY ABYMS
COCETHUMY aHKEPHBIMH YCTPOHCTBAMH, CM;

R — HOpDMATHBHOE CONPOTHBICHHE PACTKEHHIO, CKATHIO U H3ruGy MaTepHaa aHKepa,

onpeRenaeMoe U3 yCIOBHA JOCTHKEHUs Npefiena TEKY4eCTH (Rg = 0'0) , MIIa.

11.8.6 [Ipn npoxianbBaHUM HANOPHOTO TpPYOOIpOBOAa, OCOOEHHO B cnabbIX H
IIPOCAJIOYHBIX IPYHTAaX, pONb YHOPHBIX OIOKOB BHIIOJHAIOT TPyObl € 3aMKOBBEIM
coenuHenreM tuna «RJ» um «RJS», koTophle 3ameMIsIIOTCs B TPYHTE.

DT0T MeTOx cocTONT B duKcarmy (3aKpeIUleHHH) HEOOXOMMMOTO YHCiIa COSIMHAEMBIX
Tpy6 ¢ XaXmOH CTOPOHEI TPYGOIpPOBOAA AJIS HCIONB3OBAHMS CHIIBI 3aMEMJIEHHSA TPYOBI B
TPYHTE B Ka9eCTBE KOMIICHCAIAH OCEBOT0 THAPABINIECKOTO JAABICHHUA.

11.8.7 yHa yuacTka, HOUIEXANIET0 YKPETUICHUIO, 3aBHCHT OT:

- Ka9ecTBa YKJIaIKH TpYyO;

- KaueCTBa M CTENCHH YITPaMOOBKH 3aCHIIaEMOT0 MaTepHAana;

- pH3IHECKHX XapaKTepHACTHKAX 3aChINacMOro IPyHTa;

- IPIMEHEH! INICHOYHOTO PyKaBa, HaeBAEMOro Ha TPyOOIpoBOL.

11.8.8 Ilpn npuMeHEHMH IUICHOYHOrO0 pyKaBa CIEIUIEHHE TpYOBl € TIpyHTOM
cocraiser 0,7 cuerienns Tpyos1 6e3 pykasa, T. €. Oy =0,7Q,, rae gy — cHia CHEIUICHUA
TPYObI C PYHTOM.

11.9. PacuerHas cxeMa JyUIs pacyeTa CHCTEMEBI «Tpy0a + BHEIIHHE Harpy3ku» OT

BO3JCHCTBYUS IPYHTa, MacChl TPYObI ¥ BOABI MpUBEZCHA Ha pucyHke 7.1 HacTosmero cpona
IpaBHIL.
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JIOTIONHUTENEHO OCHOBAHHME MATCPUKOBOTO I'DYHTA MCIBITBIBACT NABJICHHE OT MAaccChl
TPYOBI Oy, U BOIBI O .

JAns pacuera IIPHHEMAIOT CyMMapHOE CpelHee 3HaYeHHME MaBICHUS TIpYHTa IO
TOPH30HTATBHOMN MIIOCKOCTH, IPOXO/ISAIIEH yepe3 HeHTp TpyOOnpoBoia, 0T MAacCH TPYOHI.
11.9.1 Cpennee naBienne rpyHTa 3achIIKU onpenessercs no hopmyie

Ocp = chhcp ) (114
The Y, — 00BEMHAs Macca IPYHTa 3aChIIKY;

h,, — BEICOTA 3aChIIKH, M.

cp
11.9.2 Tapnenue g, ot Orp ¥ O OIPEIEISIOT 1O bopmyne
+
qp = _Qlllﬁ__.g,‘i, (11.5)

rae F—mromanae onupanus TpyOs! Ha rpyHT IpH o = 180°;
QTp — Macca Tpy6b1, KH/M;

Q, —macca Boasr, KHAL,

11.9.3 O6mee ynenapHOe MNaBieHME Ha TPYHTOBOE OCHOBaHME OT 3THX HArpy3oK
omnpeznensgercs no hopMye

00 =qrp +9p +9a> (11.6)

rhe g, — YIACIBHOE JaBICHUE OT Macchl BOAKI,
qrp — YACTBHOE JABICHHE OT MacChl TPYORL;
qrp — YACTIBHOE [aBleHHE IPYHTa Ha TPYGY TpyGHI.

11.10 3amemnenne TpyOBI B TpPYHTE paccCMarpHBacTCa KaK NPOTHBOACHCTBHE
KOHTaKTHOTO KACaTeJbHOTO HAIPMKECHUA T OCEBOMY IEPEMEMICHHIO TPYObI OT AeHCTBHSA
OCEBBIX Harpy3oK. B aroMm ciygae 3HaYeHME 3alCMICHHS PacCUMTHIBAIOT IO GopMyiaM:

Typ =0tgp+C — JUIs KOHUEBLIX CeeHM YIPYTHX YIaCTKOB:
a) 71 y4aCTKOB, CJIOXKCHHBIX CYTTIMHKAMH:
Tap =0ootge+C; aLv7)
6) A y9aCTKOB, CIOXKEHHBIX [LIACTHYHBIME ITIMHUCTHIMHE IPYHTaMH;
Top =Ogtge+ 0,2C; (11.8)
B) JUIS Y4aCTKOB, CJIOXKEHHBIX IECYaHBIMU M CYIIECYaHBIMU IPYHTAMMU:
Top =Oot8Y, (11.9)

raec T ~ HaIIPSXKCHHUE 3allIeMJICHUS Ha KOHTAKTE T 0a— HT B IPOJONBHOM HaIIPpaBICHUN
np )
MIla;
¢ — YTOJI BHYTPEHHETO TPEHHUS 'PYHTA, B Ipaxycax;

92



CI1 66.13330.2011

G — HOpPMAIBHOE CpefiHee NaBleHre rpyHTa Ha Tpybonposon, MIla;

C - cuna cuemnenns rpysara, Mlla.

11.11 ®u3nKO-MEXaHUYECKUE XapaKTEPUCTHKY T[PYHTOB:! NIPOYHOCTh, MOMAYJH
JIe(OpMaTHBHOCTH, YASMBHOTO CUEIUICHHS TPYHTOB, YIJIbl BHYTPEHHETO TPeHUs () U JpYyrue
nokasarenu cnexyer npusumarth o CIT 21.13330, mpunoxenus b u B.

11.12 Pacuer 3akpenuTeibHOM UAHBI TpyOompoBoxa ¢ coexuHeHnmsamMH «RJ»
" «RJIS»

11.12.1 3navyeHne AIHHEI 3aMIeMIeHAs TPYObl B IPYHTE BEMACISIOT 10 dopMyre
Oy =nDytl, (11.10.)

rae (g — 3Ha4eHMe 3ameMiIeHus TpyOsl, KH/M;
D, — napyxHpIit [uaMeTp CM;

1 — KacaTelbHOe HapshKeHue 3ameMieHus Tpy6s:, MIla;
[ — pacuetnas puHa Tpy6sL, 100 cM.
11.12.2 [Inuny 3aKkperuisieMoii JIMHUA 3allleMIeHHUs OIPeAeHIoT no hopmyne

= (11.11)

)

rae F'— cuna rufpaBiuyeckoro nasiaenus, kH.
Qp — 3HauyeHue 3amemieHus, KH/M.

11.12.3 Ilpumep pacuera

Tpy6y xnacca K-9 HapyxHpIM JuaMeTpoM 63,5 M YKJIaIbIBAIOT B TPAHIIEIO MIyOHHOIM
2 M. TpynT ocHoBanmst kateropuu I'-III, o6hemHas Macca — 17,7 kH/m?, ¥—28°. C — cuna
cueruieHns rpyra 0,19 Kr/em. Crnenyer oNpedeIMTE JUIMHY 3aKpCOHTENbHON JIHMHHH
Tpy6GonpoBona ¢ coenuHeHueM Tumna «RJS» npH pacyeTHOM HCIBITATENLHOM IABJICHUH H
UCIBITATENILHOM JIaBJICHUH Ha TepPMETHYHOCTb.

JA1s 3TOTO ONpeeNA0T BHEMHUE HATPY3KH.

PaBHozeiicTByOIas Harpy3ka OT IpyHTa:

Orp =MHD,K,, =1,15:17,7-2,0-0,635-1,0=25,8 xH/m.

PaBHonelcTByIOLIAA HArpY3Ka OT Beca TPYOh!
0= ny.l.thp =1,15-3,14-72,6-0,0099-0,635 =1,64 xH/m,

Y — YAeNbHaA Macca TpyOsI = 72,6 K.
PaBHOzCHCTBYIODIAs HATPY3Ka OT BOJBL

0, =n§yHD§ =1,1-0,785-9,8-(0,635-2-0,0099)% = 3,3 xH/m.

Onpegnenstor Grps> 9p ¥ Grp TPH IUIOWAIM ONHPAHWS TPYOB! MmHOH 1M, pasHOH
5=99,69 cM*:
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1,64
=—-—=0,164 Mlla;
T = 99,69
3,3
== 0, 34 MII y
2= 99,69 ?
Gop = o2 225,72 xr/om? = 2,66 MTTa;
99,69

Grp +95 =0,164+0,34 = 0,504 MITa.
Ornpenensror 3Ha4eHHe T NpH g + Grp-
7=0tg28°+C =4,46-0,47+0,19 xr/cm® =2,28 kr/em? (0,228 MITa).
Samemnenue Oy IpH g, + ¢y PABHO:
Qb = F1=99,69:2,28 =227,9 (22,79 MIla);
0% =99,69-30,6-0,47 +0,19 =1432 (143,2 MITa).

OnpenessoT CHITY JaBlicHKs BOABI B TpyGonposoae mpu P = 1,6 MIla - 1,25 = 2,0 MITa:
F=025"3,14-2,0 - 61,2> = 5880,3 xr (58,8 kH).
PacCcUHTHIBAIOT HIMHY 3aLUEMICHHS THHUW;

L= 5582% = 2507 = 250 w (42 Tpy6bi UIHHOH 6 M);
58800kr "
)= _14_3.2__ = 40,5/ = 40,5 M (7 Tpy6 anuHOM’ 6 M).

Ompenenstot cuny AaBienus Boasl opu P =25 MI]a:
F=025"3,14-25 - 61,2% = 73500 kr.
Omnpenensior ANAHY JIMHUMA 3aINEeMIICHUST:

_ 73500 ~65.8 .
1432

PacueTs! IOKa3BIBAIOT, YTO IIPH 3aCHITAHHOM TPYOOIPOBOZE JOKHEI HCIONB30BATHCS
Tpy6s1 u3 BULT ¢ coepunenusamu TunoB «RIS», «RI», K TYTON» Ge3 ycTpoiicTBa yHopos.

Ilpumenenne Takux TPyO MNpH HE3aCHMAHHOM TPyOOIpPOBOJAE IPH IPHEMOYHOM
ucnsiTanuy (2,0 MITa) BO3MOXHO IIpH HCIIONB30BAHWU NPUrpYy3a TpyO WM aHKEPOBKE MX
yepes 5—-10 Tpy6 (30-60 M).

11.12.4Tlpn npuMeHEHHM IONUATHICHOBOIO pYKaBa CIEAYeT Y4YHTHIBATh, 4YTO
HaIpsHKEHUE 3aleMIIeHust TPyObl B IPYHTE B 3TOM Cilydae npuMepHo Ha 30 % Huxe, dyem ans
00BMMHOr0 GUTYMHOTO MOKDBITHA TPYObl Ilepex mosHO#M 3achIMKON HPUTPY3Bl M aHKEPHI
ybupatoTcs.

11.12.5 IlpuBesieHnbId METOJ pacyeTa YIOPOB M 3aXBaTOB HCIOJBIYETCA IIPH pacueTe
HOATOIUIEHHBIX TPYOOIPOBOJOB C NpPHUMEHEHHEM (H3MKO-MEXaHWYECKUX IIOKasaTeselt
YBJIaXXHEHHBIX TPYHTOB.

11.12,6 Pactpy6uste tpy6s u3 BULLT ¢ coenunenuamu «RIS», «RJ» npumenstorces Bo
BCEX BHJAX [PYHTOB, 6e3 yCcTpoHCTBa YIIOPOB.
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Pucynox A.1 — Tpy6a pacrpy6Has noa coeannenue «TYTON»

Ta6aunua Al — OcHoBHbIE pa3zMepbl u Macca

Paopes, Macea | e I | o aes wowemmons nospyy |
pact- pactpy6a € IEMCHTHBIM HOKPEITHEM), KT, iU

DN D DE s s, L p)l':a, H(:l ;?:K}, pacueTHo# JmHe L

), 5800 6000
80 | 140 98'1‘2‘,‘; 6,07 3ff_’f 80 | 34 14,1 720 | 850 | 765 | 880
100 163 | | o8 | 607 | 05 | 88 | 43 175 | 940 | 1060 950 | 1090
125 [ 190 | 050 | 6070 L0 | or |57 | 217 | 1150 | 1320 | 1190 | 1360
150 | 217 1701"% 6,0 3if,‘s° 9 | 7,1 26,2 139,0 | 159,0 | 144,0 | 164,0
200 | 278 | 550 | 63| 05 | 100 103 | 353 | 1880 [2150 | 1940 | 2220
250 | 336 | 050 | 687 3ff:? 105 142 | 46,0 | 247,0 | 281,0 | 2550 | 290,0
300 [ 393 | peiss | 727 J05 | 10| 189 | 575 | 3130 | 3520 | 323,0 | 3640
350 | 448 3783',3 7,77V Sii',f, 10| 237 | 754 | 3900 | 461,0 | 403,0 | 476,0
400 | 500 | ol3s | &1 GG | 10| 205 | 903 | 4670 | 553,0 | 4820 | 5710
450 | 540 | goolne | 867 | sB0 | 120| 383 | 1060 | 5570 | 6530 | 5750 | 6740
500 | 604 5323‘_‘; 0,0 | (Lo | 120] 428 | 1229 | 6480 | 7560 | 669,0 | 780,0
600 | 713 | yslhn | 997 | 550 | 120| 593 | 1593 | 8550 | 983,0 | 882,0 | 10150
700 | 824 738:‘;2 10,82 6f§’,§’ 150 | 79,1 | 2058 |1088,0 |1273,01123,0 | 1314,0
800 | 943 8423',‘; L7355 1160 | 1026 | 2506 | 13510 |1556.0 | 13940 | 1606,0
900 1052 | g o ds 11262 (5% | 175 | 1290 | 3002 | 1639.0 18700 | 1691,0 | 19300
1000|1158 10482;?, 13,57%° 6322 185 | 161,3 353,0 | 19550 [2210,0 [ 2017,0 | 2281,0
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T

Pucynok A.2 — Tpy6a pactpyOuas nojx coenunenve «RJ»

Tabnuna A2- OcHoBHBIE PasMephl H Macca

Pacuernas macca TpyO6st ¢

Pasmepsi, MM Macca é M| bacrpy6om (6€3 ueMeHTHOMO
Macca TPy ;3 NOKPHITHS / ¢ UEMEHTHBIM
pacr- | PECTPYOR TIOKPEITHEM), KT, TIpA
py6a, |(CTMEHT-} o cuernol anume L
DN D DE S S, / L h b T HBIM
OKPEI-
THeM), K 5800 6000
1.0 Ta| 20 2
80 | 156 |gg a7 [60°7| J505 | 85 [127]50 | 82 | 54 | 141 | 760 87,0| 785 90,0
100|176 || 2781607 05 | o1 [135|50) 82| 69 | 175 | 950|1080| 980 | 1120
+1,0 _ +2,0
125 | 205 |10, 7|60 | ;505 | 95 | 143|508 | 88 | 217 |1180[1350]122,0] 1390
1,0 _ R
150 | 230 |05 | 6077 | JI5 | 101|150 | 5,0 | 8% | 107 | 262 |143,0]163,0] 148,0] 168,0
+1,0 - )
200 | 288 |y 30 [ 637 S5 [ 106|160 | 5,5 | 92 | 168 | 353 | 194,0(222,0{200,5|229,0
“+1,0 = 0
250 | 346 |, 130|687 S5 106 | 165| 5,5 | 92 | 232 | 460 |255,0]290,0]264,0{299,0
1,0 _ R
300 | 402 |35 317,270 S5 106|170 | 5,5 | 9% | 29,6 | 57,5 |323,0363,0] 3340 3750
1,0 - \5
350 | 452 |30 l3a | 77V | <30 | 110|180 | 6,0 [10%2| 357 | 754 | 401,0|473,0] 4150|4880
1,0 _ ,
400 | 513 |00 55| 81771 5% | 115|190 | 6,0 [102] 445 | 903 | 480,0{ 568,0|497,0 586,0
1,0 _ \5
500 | 618 |53, 735] 9,07 53,0 120 | 200 | 6,0 | 102 | 62,8 | 122,9 |666,0|776,0| 689,0(800,0
4. _L (0Ll 4
S 3 S S | RSP B f---- -
/
“»
L
.
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Tab6nauua A3 — OcHoBHBbIE pa3Mepbl H Macca

CIl 66.13330.2011

Pasmepel, MM Macca ¢naHua, kr I;/é;cscbal éen: Paf::;‘;?cxg::;%i‘: :L‘l’:”%*gaa::ri) kP
DN | DE PN10 | PN16 | PN25 | PR ET TONT0 PN 16 PN 25
80 | 9855 8177 | 28 2,8 2,8 16,1 94,0 94,0 94,0
100 | 11855 | 847 | 33 3,3 3,8 20,4 119,0 119,0 120,0
125 | 144755 | 8878 | 40 4,0 4,7 26,4 153,0 153,0 155,0
150 | 17055 | 9.1 [ 50 50 6,0 32,4 189,0 189,0 191,0
200 | 222530 | 987 | 69 6,7 8,7 46,1 268,0 268,0 271,0
250 | 27430 [ 10,5%°] 9,8 9,4 13,0 61,3 357,0 357,0 364,0
300 | 32655 | 11272 13,0 12,6 17,7 78,1 456,0 455,0 465,0
350 | 378%% (11,92 14,7 17,5 25,4 96,5 561,0 566,0 582,0
400 | 429%% | 12,622 172 22,1 33,2 116,2 674,0 684,0 706,0
500 | 53238 | 14,0 232 374 47,2 160,6 930,0 959,0 978,0
600 | 635 | 15472 328 57,6 68,0 211,3 1228,0 1278,0 1299,0
700 | 73855 |16,8%° | 443 59,4 - 268,5 1566,0 1596,0 -
800 | 8427 | 182 585 76,8 - 332,1 1944,0 1981,0 -
900 | 94545 | 19,6 | 69,6 91,4 - 401,7 2349,0 2393,0 -
1000 | 1048750 [ 21,0 | 87,6 | 127,0 - 477,7 2803,0 2882,0 -
/// /.
-
i A
7 —
Q ~ -
S| &) —-f--H-w
s\ 7 \Qoo
Z
N
4 7
7
B >
Pucynok A.4 — ®aaxel u3 BbICOKONPOYHOr0 YyryHa
Tab6nuua A4 — OcHoBHbIE pazmMepsl B Macca
?E’ ﬁ;’ gz; Di,mm | Dyymm | Dy, Mm d, MM B, Mmm f, MM n*, LT, (b;}\f:;:flkr
10
80 98 | 16 | 133 160 200 19,0 19,0 3,0 8 2,8
25
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Oxonuanue mabauyor A.4

DN, | D4, | PN, D1, D2, MM D3, d,mm | B,Mm f, MM n¥*, T, Macca

MM MM | 6ap MM MM ¢naHna, Kr
10 153 180 220

100 118 16 153 180 220 19,0 19,0 3,0 8 33
25 153 190 235 23,0 3,8
10 183 210 250

125 144 16 183 210 250 19,0 19,0 3,0 8 40
25 184 220 270 28,0 4,7
10 209 240 285

150 170 16 209 240 285 23,0 19.0 3,0 8 3.0
25 214 250 300 28,0 20,0 6,0
10 264 295 340 8 6,9

200 222 16 264 295 340 230 200 3,0 12 6,7
25 274 310 360 28,0 22,0 8,7
10 319 350 400 23,0 220 9,8

250 | 274 16 319 355 400 28,0 ’ 3,0 12 9,4
25 331 370 425 31,0 24,5 13,0
10 367 400 455 23,0 245 12 13,0

300 326 16 367 410 455 28,0 ’ 4,0 12,6
25 389 430 485 31,0 27,5 16 17,7
10 427 460 505 23,0 24,5 14,7

350 378 16 432 470 520 28,0 26,5 4,0 16 17,5
25 446 490 555 34,0 30,0 25,4
10 477 515 565 28,0 24,5 17,2

400 429 16 484 525 580 31,0 28,0 4,0 16 22,1
25 503 550 620 37,0 32,0 33,2
10 582 620 670 28,0 26,5 23,2

500 532 16 606 650 715 34,0 31,5 4,0 20 37,4
25 613 660 730 37,0
10 682 725 780 31,0

600 635 16 721 770 840 37,0
25 718 770 845 40,0
10 797 840 895 31,0

700 738 16 791 840 37,0
25 foeos ey
10 904 950 34,0

800 842 16 898 950 1025 40,0
10 1004

900 945 16 998 1050 40,0
25 L 1 S
10 1111 1160 37,0

1000 | 1048 | 16 1115 1170 1255
25 ”“7'."‘4.:",'-3”? s R e AN

¥ n ~4ucno oTBEpCTUit noa GonTul
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Y
n

0) <

IR =3+0,2

L 7 77

L LA L

a — pagnyc; 6 — acka ¢ NepexoqoM Ha paguyc
Pucynox A.5 — Topen raaakoro KOHIa TpyGnl

Tabnunua A.S5—Paimeps! packu

DN m, MM n, MM
80-600 9 3
700-1000 15 5

Pucynok A.6 — Ctonopa U3 BRICOKOIIPOUHOT0 YyryHa noj coeaunenue «RJ»

Tabnauuna A.6-OcHoBHbIE pasMepbl H Macca

Macca cTonopa, kr
DN b b b A R a, B, <, c NEBOro €O
! ? } rpan. | tpaa. | rpan. cTonopHoH a80ro
MIPOBONOKOH P
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
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Oxonuatue mabauyst A.6

Macca cronopa, kr
a, B, <, AIEBOrO CO
DN by by by h k rpal. | rpag. | rpag. ¢ CTONOpHOH
o MpaBoro
MPOBOJIOKO#
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
P > I
3
ry  ARnniinRt R N
ﬁ— nnnnnnnnnnn
-QN
e ree? 4
Sees, S
o i :iy
5
v
!
|
i
h
Pucynok A.7 — YUNOTHUTENLHOE PE3UHOBOE KObI0 o coeantenne «TYTON»
Ta6nuuna A.7-OcHoBHbIe pa3mMepbl H Macca
Pasmepsl, Mm Macca, Kkr
DN d, dy dy hy 4 A r (cnpasoyHas)
80 12610 | 1240 | 16" | 10403 | 26 | (%5 3,5 0,13
100 146*"° 144*! 0,21
125 173* 171* 1695 | 10%3 26 | g 50 3,5 0,29
150 200" | 198" 0,36
200 2560 | 254*1° 18705 | 11008 30 +0,4 40 0,50
250 310 | 308%° 32| 677 : 0,72
300 366 36411 105 103 +0,4 0,94
: - - 45
350 | 4202 | ars | 2 P S ’ 1,25
400 471520 | 47320 | 22008 | 13 |38 | T3 5,0 1,54
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Pa3zmepsi, MM Macca, kr
DN d, d, A h f t » (cnpaBouHas)
500 58380 | s | 248 | 149 | 4 | 3 5,5 2,45
600 69220 | 6902 | 26°° | 15 | 46 | 53| 60 3,34
5,0
700 | goo-zs | 803%° | 33,5 | 209 | 55 w0 7 4,55
0 -0,3
800 | giglas | 913 | 355 | 210 | 60 16 8 5,51
6,0
900 | jpe20 | 10200 | 37,5 | 227 | 65 w0 6,30
1,0 05 18793 ?
1000 113320 112759 | 39,570 | 23%03 70 7,04
I b 2
3 )
- r
/s
! !
] SRatll SEIE_RAN
]
"UN
b S IS
Pucynok A.8 — YIIOTHUTENLHOE PE3HHOBOE KONBLILO NOA coearHeHHe «RI»
Ta6bnuna A.8 — OcHoBHbIE pa3mMepsbl H Macca
Pasmepsl, MM Macea, kr
DN d, d, dy d, b n 6 r (cnpasormaz)
80 122,0* 111,0% 80,5 | 1165 | 28 5,5 13,3 4,5 0,12
100 146,52 | 134,5 | 995 | 140,5* | 30 5,5 14,3 5,0 0,17
125 172,58 | 160,57 | 123,08 | 167,08 | 31 5,5 15,3 5,0 0,28
150 | 203,5*"° [ 189,5*%° | 151**% | 196" | 32 5,5 15,3 5,5 0,41
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Oxonuanue mabnuysl A.8

Pa3smepsl, MM

Macca, xr
DN 4 d, d d, b 4 f r (enpasousa)
200 | 260%° 244*%5 | 20080 | 250" | 33 | 55 15,3 6,0 0,50
250 | 315%° 209%5 | 257%5 | 305t | 33 | 55 15,3 6,0 0,63
300 369*° 353%1 311¥° | 359%° | 33 5,5 15,3 6,0 0,95
350 42420 4062° | 3612° | 41320 | 36 5,5 16,0 7,0 1,14
400 | 4770 45920 | 41470 | 46570 | 36 | 55 16,0 7,0 1,35
500 5870 56850 | 5290 | 5768° | 38 | 55 17,1 7,5 2,43
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YacTH coeIHHATEIbHBIE H3 BLICOKONPOYHOTO YyryHa
AJist HANOPHBIX TPyGonpoBonos. CopramenT [12]

HNpunoxenune b
(cnpaBouHoe)

CIT 66.13330.2011

Ilpu 3axase Ha MOCTAaBKY COCAMHMTENBHBIX (ACOHHBIX JacTell HEOOXOMUMO yKa3HIBaTh
obo3naueHne (acoOHHOM YacTH, YCIOBHBIA NPOXON OTPOCIKA dh, HOMHHAIBHOE [IABJICHHE
(ans  GIaHLEBBIX COCOMHMTENBHBIX dYacTeif), THI COCAMHEHMS M BUA HCIOJHEHHUA.
Haumenosanus u 00O03HAYCHUS COSOMHMTENBHBIX YaCTEd YCTaHABNMBAIOTCS COTIACHO

Tabnuue, NpuBeIeHHON HIDKE.

Tabnuna
Hanmenosanue Obonavere Tabavua
B CXeéMax B NOKYMEHTE
Tpolunk pactpy6- dpnanen )LC TP B.4
TpoitHuk pacTpyGHBIH ) 1 __c TP B.5
Tpoithuk ¢utanuesb i |L T® B.6
Koneno pactpy6 — rnaaxuii kKonen /'c YPI' B.7
Koneno dnaruesoe I'\- Yo B.8
Koneno pactpy6roe '(c VP b.9
OTBOZ pacTpy6 — MIaZKHit KOHell /_c OPT B.10
OtBox pacTpyOHbIH ,(_c op B.11
OtBoA praHUEBbIR (—.\ oP B.12
Tepexon pacTpy6 — rmagkuii koHel K XPr B.13
Mepexon pactpy6-dnanen E‘ XPO b.14
ITepexon pnaHuesbii '< X0 B.15
IMepexon pacTpyOHbIit m XP B.16
Matpy6Gok ¢nanew- pacTpy6d )——-I op B.17
Ty Bmone vt | rox | s
Matpy6ok dpnaHen — rankuil KoHeL I'——— ner B.19

103



CI1 66.13330.2011

Oxonvanue mabauysi

OG6o3HaueHUe
HaumeHoBanue Tabnuua
B CXeéMax B AOKYMEHTE

JBoiiHoii pacTpy6 l ap B.20
J{BoiiHOi#i pacTpy6 KOMIEHCaLHOHHbIi I l I JPK B.21
Beimyck pacTpy6HbIH ) - E ( BP Bb.22
Boinmyck ¢nanuessii I_U_l Bd B.23
[loxapuas noacraska pacTpy6Has )——O—c e b.24
Tpoiinnk pactpy6 — duanen

¢ noxapHo# noacraskoit nmTee B.25
Tpoiinuk pgc’xpy6 — ¢naHern, I 6 I MIT® 5.26
¢ NoXKapHO# NOACTaBKOM

Kpect pactpy6 — ¢nanen %c KP® B.27
Kpecr pactpyGubiii )—%c KP B.28
Kpecr dnaxuepsiit I—E—l Ko B.29
KpecT pacTpy6 — daanern

¢ NOXKapHOH MOACTaBKOM : THKPe 5.30
Kpect cbna}vxueBmﬂ I é l MK ® B31
€ TIOXKApHOH NOACTaBKOH

Mydra cepTHas )__—=( MC B.32
My(ra HaBIXKHAs ):(. MH B.33
3arnmymka ¢ranuesas l 30 B.34
TToxapHas noAcTaBKa (uiaHLERas '—O—-l nne B.35

MMpumMeuadusn

THIIa «TYTOND.

1 TuIIB ¥ OCHOBHBIE Pa3MephI PacTPyGHOTO U piaHNEeBOro COSAUHEHHN yKa3aHbl B PIIOKEHHH B,

OCHOBHbIE Pa3MepEl TpHBEJEHHl B COOTBETCTBMM C PEKOMEHNALMAMM MEXIYHAPOIHOIO CTaHjapTa
T'OCT P UCO 2531 (ucnonsenne A) n I'OCT 5525 (ucnionnenue b).

2 Pasmepbl COCAMHUTENbHBIX YACTEM M MpelesbHbIe OTIVIOHEHMS Ha 3TH pa3Mephl IPeIyCMOTpeHb! A
usnennii 6e3 NOKPLITHA. Macchl pacTpyOHBIX COSAMHHTENBHBIX YacTell IPUBEIEHD] MUl PacTPyOHOrO COSAVHEHUS
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’ nmlllll / //////////////
h L-I""m l 4 /// S
A DD ___.._.__._ //// >
(/////////////////////// 777270007 Grirzed |
I
Pucynok b.1 — PactpyGroe coenunenne Tuna «RJ»
Ta6bnuua B.1
Pasmepr! B MIJUTHEMETpax
Vcnosnuiii npoxox DN D DE N M) 1 h h b
1.0 2,0
80 156 | ggl2n | 72 | s | 85 | 127 | 50| 82
1,0 2,0
100 173 | jjgas | 72 g | 91 | 135 | 50| 82
+1,0 2,0
125 205 | aaes | 22 | ghs |95 | 143 [ 50| 82
1,0 2,0
150 229 | poles | 78 | ghs | 100 | 150 | s0 | 2
1,0 2,0
200 287 | hpii0 | 84 ;o5 106 | 160 | 55 | 9%
1,0 3,0
250 35 | pppln | 90 | ghs | 106 | 165 | 55 | 9%
1,0 3,0
300 401 | gpems | 96 | 35 [ 106 | 170 | 55 | o
1,0 3,5
350 452 378i3,4 102 | (5o [ 10 180 | 60 | 102
1,0 3,5
400 S13 | 4powss | 108 | 2o | 115 [ 190 | 60 | 102
1,0 3,5
500 618 | 308 | 120 s2o [ 120 ] 200 | 60 | 10%
; ///////
///////////////// 77y
i !
Pucynox B.2 — PacTpyGtoe coeaunenme Thna « TYTON»
Ta6bnwua B.2
Pasmepsl B MWLIUMETpaX
Vcnosusiit npoxoa DN D DE S S N
1,0 2,0
80 140 08 t2,7 7,2 3 :1,5 80
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Oxonuanue mabnuyor 5.2

VenosHelii npoxoa DN D DE N S I

100 163 L1578 72 305 88
125 190 Laa28 72 508 91
150 217 170-2 7.8 J 05 94
200 278 599 30 8,4 iyt 100
250 336 274550 9,0 S50 105
300 393 12633 96 it 110
350 448 17534 10,2 et 110
400 500 12938 10,8 $ 110
500 604 537038 12,0 20 120
600 713 g35-40 132 s 120
700 824 73542 14,4 620 150
800 943 gan 48 15,6 ey 160
900 1052 o548 16,8 620 175
1000 1158 L04g 50 18,0 6220 185

a

b
V.
—fals

D, D, D, ../1
DN
Pucynok B.3 — ®nanen
Ta6nuna B3
PaSMCle B MUJIIUMETpax

DN PN, Hcno. A Hcno b

6ap [ D, D, Dy d £, LT, a b Dy D, Ds d | nwr. | a |b
80 :2 200 | 160 | 133 | 19 8 19 | 3] 200 | 160 | 138 | 19 4 22 (3
100 12 220 | 180 | 153 | 19 8 19 1 3] 220 | 180 | 158 | 19 4 2213
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Oxonuanue mabauyvi b.3

CI 66.13330.2011

DN PN, HWcnonnenune A Hcnonxenue b
6ap | D, D, | Dy | d| nur | a |b]| D D, D, | d|nuwr| alb
125 :g 250 | 210 183 | 19 8 19 | 31 250 | 210 188 | 19 8 24 |3
150 :2 285 | 240 | 209 | 23 8 19 | 3] 285 | 240 | 212 | 23 8 24 13
10 8
200 T3 340 | 295 | 264 |23 m 20 | 3] 340 | 295 | 268 |23 8 26 | 3
10 350 23
250 400 319 12 22 32 3
6 355 8 3 395 { 350 0 |2 12 28 |3
300 10 455 400 367 23 12 24514 | 445 | 400 | 370 | 23 12 28 14
16 410 28
10 | 505 | 460 | 427 |23 24,5
350 16 =1 4| 505 | 460 | 430 |23 16 30 1 4
16 | 520 | 470 | 432 | 28 26,5
10 | 565 | 515 | 477 | 28 24,5
400 16 ~— 4] 565 | 515 | 482 |26 16" 13214
16 | 580 | 525 | 484 | 31 28,0
500 10 | 670 | 620 | 582 | 28 20 26,5 4| 670 | 620 | 585 | 26 20 3414
16 | 715 | 650 | 606 | 34 31,5
1
600 10 | 780 | 725 | 682 |3 20 30 51 780 [ 725 | 685 | 31 20 3615
16 | 840 | 770 | 721 | 37 36
700 10 | 895 840 797 | 31 24 32,5 5| 895 | 840 | 800 | 31 24 4015
16 | 910 791 | 37 39,5
800 10 | 1013 950 204 | 34 24 33 S 11015 | 950 | 905 | 34 24 44 | 5
16 | 1025 898 | 40 43
900 10 | 115 1050 1004 | 34 28 37,5 S| 1115 | 1050 | 1005 | 34 28 46 | 5
16 | 1125 998 | 40 46,5
1000 10 | 1230 | 1160 ] 1111 } 37 28 40 511230 | 1160 1115‘ 37 28 5015
16 | 1255 [ 1170 | 1115 | 43 50
dn
pre:)
i ] s,
| -
— - P [ I N P i v
Sy
kﬁh{—h‘-‘—
L

Pucynox B.4 — Tpoiinnk pactpyG-aanen
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Ta6nuua B4
Pasmeps! B MMIITUMETpaX
HcnonHenue A Hcnonnenue b
DN x dn Craon OTpocToK Craon OTpoCTOK
S) L S, L, S L S, Ly
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 72 180 7,2 300 7,2 200
125x80 7,5 175 7,0 185 7,5 300 7,0 175
125%100 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
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 72 360 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 72 420 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
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Oxonyanue mabauywi b.4
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Hcnonuenue A Hcnonxenne b

DN x dn Creon OTpPOCTOK Crson QOTpOCTOK
S L M L, M L S, L,
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

OGo3HaueHue TpoHHUKa pacTpyO-GuiaHel] co CTBOJIIOM yClIoBHOro mpoxoza 400 MM u ¢
OTPOCTKOM YyclToBHOTO 1poxoza 150 MM, coemunenneM «TYTON», ucnonHeHue A:

Tpotinux TP® 400%150 (T) A
dn

[l

Pucynox B.5 — TpofiHuk pacTpyGHbii

cefe .

DN

Ta6nuua b.5
Pasmepsl B MIUUIIMETPaxX
DN  dn Ucnonuenue A Hcnonnenue b
S) L, S, L, Sy L, S, L,

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
125%100 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
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Oxonyanue mabnuyvt 5.5

DN x dn Hcenonuenne A Hcnonnenne b
S, L S, L, S L S, L,

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
250150 9,0 265 7.8 190 9,0 400 7,8 250
250%200 9,0 320 8,4 190 9,0 500 8,4 250
250250 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
350250 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
350350 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

O603HaueHHe TPOIHMKA pacTpyOHOro cO CTBOJIOM YciIoBHOro mpoxozna 400 MM u ¢
OTPOCTKOM YCIOBHOTO npoxona 150 mym, coeaunenueM «TYTON», ucnonnenue A:

Tpotinux TP 400x150 (T) A
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dn
|
s
$, .
L, |
!
I
............. o mmim— o | DN
|
|
|
Ll
Pucynox B.6 — Tpoithuk dranuesbiii
Tabnuua b.6
Pa3meps! B MuIIMMeTpax
DN x dn Henonnenue A Hcnonuenne b
S L S, L, S L S, L,
80x80 7,0 330 7,0 165 7,0 300 7,0 150
100x80 72 360 7,0 175 7,2 400 7,0 175
100x100 72 360 7,2 180 7,2 400 72 200
12580 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
125%125 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 7,5 200
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
200100 8,4 520 7,2 240 8,4 600 7,2 225
200125 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 72 275 9,0 600 72 250
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
300100 9,6 800 72 300 9,6 600 72 275
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
300250 9,6 800 9,0 375 9,6 600 9,0 300
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Oxonyanue mabauyv b.6

DN x dn Hcnonnenne A Hcnonnenue b
5 L, S Ly Sy L hY L,
300x300 9,6 800 9,6 400 9,6 600 9,6 300
350100 10,2 850 - 7,2 470 10,2 600 7,2 300
350%x150 10,2 530 7,8 340 10,2 600 7,8 300
350%200 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
400%100 10,8 900 7,2 350 10,8 600 72 325
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
400%250 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
500%x500 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
700%700 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
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

O6o3naueHne TpodHUKa (IIAHIEBOTO CO CTBOJIOM ycioBHOro npoxopa 400 MM u ¢
OTPOCTKOM YCIIOBHOTO Npoxoja 150 MM, ucnonHenue A:

Tpotinux T 400x150 A
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Pucynox b.7— KoneHo pactpy6-rinaakuit KoHen

Tabnuua B.7
Pasmeps! B MIJLTUMETpAX
DN Hcnonxenue A Hcnosnenne b
S L L, L, S L Ly L,

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
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

O6Goz3nauenne KoleHa pacTpy® — INIaiKuil KOHel ¢ YCIOBHBIM Hpoxozom 300 mm,
coeauHeHneM « TYTONY», ucnonHeHve A:

Koneno YPI' 300 (T) A
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P v o e
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Pucynox b.8 — Kosieno ¢paanuesoe

Ta6nuna B.8
Pasmepsb! B MHITUMETpax
DN S I/Icnomzeuue A Hcno : B
80 7,0 165 150
100 72 180 200
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
700 14,4 800 600
800 15,6 900 700
900 16,8 1000 750
1000 18,0 1100 800

O6o3HaueHre KONeHa (JIaHIEBOrO ¢ YCIOBHBIM ITpoxooM 300 MM, Hcronsenue A:
Koneno Y@ 300 A
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Pucynox B.9 - KosneHo pacrpyGHoe

CII 66.13330.2011

Pasmeps! B Munmmmerpax

DN Hcnonuenue A Hcnonuenue b
S L N L

80 7,0 100 7,0 180
100 7,2 120 72 240
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
600 132 780 13,2 610
700 14,4 720 14,4 660
800 15,6 800 15,6 760
900 - - 16,8 820
1000 - - 18,0 870

O6o3HaueHre KoOJEHAa PacTPyOHOTO ¢ yCIOBHBIM HpoxomoM 150 MM, coeguHeHUeM
«TYTOND»®, ucnionuenue b:

«RI», ucrionuenue A:

Koneno YP 150 (T) b

OGo3HaueHue KoNeHa pacTpyOGHOro ¢ ycioBHEIM mpoxopoM 300 MM, coeguHeHMEM

Koneno YP 300 (RJ) A
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Pucynox b.10 - OtBop pactpy6 — riaakuii KoHen

Tabnuuya B.10
Pa3sMepsl B MHJUTUMETPaxX

Ucnonuenne A Hcnonuenne b
DN s a=10°C | a=15°C | «=30°C | a=45°C sl a=10°C | a=15°C | a=30°C | a=45°C
Ly { Ly [ Ly Ly | Ly Ly | Ly | Ly Ly L (L [ L | L [L, | L |L

80 |8,1 | 30 |240 38 |248| 44 (253 55 1265| 8,1 | 75 [125[170(125|170] 1267 171|129} 174
100 18,4 | 33 [243| 33 |243| 50 |260| 65 (274 8,4 | 80 | 166{206| 167 | 207169209 | 172212
125 8,8 | 36 {261 | 49 1274 57 (283 76 {301 8,8 | 80 | 186 {226 187|227} 189229193233
150 19,1 | 40 |284 | 40 |284| 65 [309| 87 |331] 9,1 | 85 [205]|250(206 251209 154|214 (259
200 9,8 | 46 |311] 66 |331| 80 [345[109[374] 9,8 | 85 | 245290246291 |249|294|255}300
250 |10,5| 50 |255| 75 |260| 95 |270| 130300 (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 (238110278 140308 (200 (368 (12,6| 100|326 [ 376 (327377331381 340390
450 [ = | = | -~ | = | =1 =1 -] -1 -1126|105}365|420367{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 [~ | = |- |- |=1=-1-1-1- [168]120]485]545|488]548(494|554]507]567
800 [ - | - | - | =1 =1 =1=1-=1-[182]130]564]634|567]637]575]645]590] 660
90 | - | - | - | =1 -|-|=1-1-[196]135]606|671]609] 674|617 | 682|633 | 698
1000 - | - =] -=1=1]=1-1=-1=- [21,0]145| 645|720 648 723] 657| 732 674] 729

OGo3nayenne 0TBOAA PacTPyd — IMaAKuii KOHENl ¢ NEHTPATbHBIM YriioM 15°, yelIoBHEIM
npoxonoM 800 MM, coenunaenreM « TYTONY», ucnonHeHue A:

Omeod OPT"800x15°(T) A
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HcnonHenue A Hcnonnenne B

Pucynoxk b.11 — Orsoa pacTpyGHbIit

Ta6auna B.11
Pa3mepn! B MuLIMMeTpax

Hcnosxenune A Hcmonuenue b
DN S a=11°15' a=22°30 a=45° 4 a=10° | a=15° | a=30° | a=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 72 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

O6o3HaYeHMe OTBOAA PAcTPyOHOTO ¢ HEHTPANBHEIM YITIOM 45°, yCIOBHEIM IIPOXOI0M
400 mM, coepunerneM « TYTON» 1 rabapUTHEIMH pa3MepaMH, HCIIOMHEHHE A:

Omeod OP 400%x45°(T) A

O6osHayeHHe OTBOXA PAcTPyOHOro ¢ LEHTpalbHBIM yriaom 22°3(0°, yCHOBHBIM
mpoxozom 100 MM, coenunerueM «RJ» U raGapaTHEIME pa3MepaMyl, HCIIOMHEHHE A:

Omeod OP 100%22°30"(RJ) A

O6o3Ha49eHUe OTBOAA PAcTpPYGHOrO ¢ LEHTPaNbHBIM YIJIOM 45°, YCHOBHEIM IPOXOAOM
400 mm, coenunerneM « TYTON» u rabapuTHEIME pa3MepaMy, HenonHenue b:

Omeod OP 400%45°(T) b
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Tabnuua B.12

Pucynox b.12 — Oteoa (nanuesbii

Pa3meps! B MutMETpax

Hcnondenne A
DN S o =45°
L
80 7,0 130
100 72 140
125 72 150
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
600 13,2 425
700 14,4 480
800 15,6 530
900 16,8 580
1000 18,0 1000
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O6Go3HaueHne 0TBOZA (UIAHICBOTO ¢ IIEHTPATBHBIM YITIOM 45°, YCIOBHBIM IPOXOAOM
400 MM, UCTIONHEHME A

Omeod OD 400x45°A



Ta6nuua B.13

DN
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Pucynox b.13 — Tlepexoa pacrpy6 — riagkuii KoHew

dn

CII 66.13330.2011

PazMepsl B MWUIHMETpaX

Hcnonuenue b

DN x dn
M S, L ]

100x80 7,2 7,0 250 90
125%80 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

O6o3navenye nepexona pacTpyd — MaKiii KOHel ¢ YCIOBHBIM poxoxoM 200x100 mm

coenuuenueM «TYTONy, ucnonnenue b:
Ilepexoo XPI' 200x100 (T) b
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Pucynok b.14 — Ilepexon pactpy6 — ¢ianen
Ta6nuua b.14
Pasmepr! B MunmumeTpax
DN  dn i Hcnonnenue b
S] Sz L

100x80 7,2 7,0 200

125%x80 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
350%250 10,2 9,0 350
350x300 10,2 9,6 250
400x200 10,8 8,4 550
400x250 10,8 9,0 450
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
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Oxonyanue mabnuywl 5.14

DN x dn Hcnonuenne b

S, Sz L
900x700 16,8 14,4 550
900x800 16,8 15,6 350
1000x800 18,0 15,6 550
1000x900 18,0 16,8 350

O6o3HaueHne mepexoma pactpyO-¢maner; ¢ ycnoHeM mpoxofoM 200x100 M,
coequuenneM «TYTONy, ucnonuexue b:

Ilepexoo XP® 200%x100 (T) b

S)

2 —_— et n

Pucynox b.15 - Tlepexon ¢aaHuesblii

Ta6bnuua B.15
Pasmeps! B MHLIMETPax

HcnosHeHue A Hcnonuenne b

DN > dn S, S, L S, oA 3

100x80 7,2 7,0 200 72 7,0 200

125%80 — - — 7,5 7,0 250
125x100 7,5 7,2 200 1,5 7,2 200

150x80 - - - 7,8 7,0 300
150x100 - - - 7,8 72 250
150x125 7,8 7,5 200 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 7,8 300 8,4 7,8 250
250x100 - - —~ 9,0 7,2 450
250%150 - - - 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 10,8 300 114 10,8 250
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Oxonuanue mabnuywt b, 15

Hcenosmnenue A Hcnoaunenne B
DN < dn S, S, 3 S, S, 3
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

O603sayenne nepexozia GpIaHIeBoro ¢ yCIOBHEIM rpoxofoM 900x800 MM, ucrionHeHue A
Ilepexoo X® 900%800 A

DN . - B .- dn

P

Pucynok b.16 — Ilepexon pacTpyGHblit

Ta6nuua B.16
Pasmepsl B MuIIMMETpaxX

HUcnonuenne A Hcnonnenue b

DN dn S, 5, L S, 5, L

100x80 7,2 7,0 90 7,2 7,0 200

125%80 7,5 7,0 140 7,5 7,0 250
125x100 7,5 7,2 100 7,5 7,2 200

15080 7,8 7,0 190 7,8 7,0 300
150x100 7,8 7,2 150 7,8 7,2 250
150%x125 7,8 7,5 100 7,8 7,5 200
200%80 - - - 8,4 7,0 400
200x100 8,4 7,2 250 8,4 7,2 350
200125 8,4 7,5 200 8,4 7,5 300
200x150 8,4 7,8 150 8,4 7,8 250
250%100 - - - 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
250%x200 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
300250 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
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HcnoaneHue A Hcnonnenne b
DN dn S, S, 3 5, S, L
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
400%350 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

O6o3HaueHMe mepexofa pacTpyGHOro ¢ YCIOBHEIM mnpoxogoM 200x100 mm,
coequnenneM «TYTONY», ncrionHeHune A:

Ta6nuua b.17

Ilepexoo XP 200%100 (T) A

DN

Pucynox B.17 - IlaTpy6ok ¢anen-pactpyd

PazMepsl B MHJITIMETPax

DN Hcnonnenue A Hcnonrenne b
S L S L

80 72 130 72 100
100 72 130 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
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Oxonuarue mabauyer B.17

Wcnonxenne A Hcnosnenne b

oy S L N L

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

Obo3mayenue maTpybka ¢uaHen-pacTpy6 ¢ YCIOBHBIM InpoxofoM 400 Mm,
coepunenueM «TYTONy, ucrionseHue A

Hampy6ox ITOP 400 (T) A

e

///////‘}\\\§

Pucynok b.18 - Tlatpy6ok ¢aHen — pacTpyd KOMNEeHCAUMOHHLIH

Ta6nuna B.18
Pa3mepsl B MUWUTUMETpaX

DN L L, D, D, d ome. n ome. 1 wnuseK
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

OGo3HaueHne naTpyOka ¢nanen-pacTpyd KOMICHCAUMOHHBIA ¢ YCIOBHEIM HPOXOAOM
400 MM, ucnonuenue B: :

Iampy6ox komnencayuonnwtii IIOPK 400 b
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DN

Tabnuua b.19

L

Pucynok b.19 - IlatpyGox diaHeu ~ FaxKkuii KoHew

PasMeps! B MIJITHMeTpax

Hcnonuenne A Hcnonnenue b

by S L S L

80 1.2 350 7.2 300
100 72 360 7,2 350
125 72 370 7,2 350
150 7.8 380 7.8 350
200 84 400 8.4 350
250 9,0 420 9.0 350
300 9,6 440 9,6 400
350 10,2 460 10,2 400
400 10,8 480 10,8 400
500 12,0 520 12,0 450
600 132 560 13,2 500
700 144 600 14,4 500
800 15.6 600 15.6 600
900 16,8 600 16,8 600
1000 18,0 600 18,0 600

OGosHayenwe maTpyOKa (uiaHel — IIafKuil KOHEI[ ¢ YCIOBHBIM mmpoxojoM 200 mm,

ucronuerue b:

Pucynok .20 ~ Iofinoii pacrpy6

Ilampybox ITQOI" 200 b
!
i
! DN
....... .r._‘._.-.,_ . Y

‘.
IS

el 7 N o vatbd
L
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Ta6auna b.20
Pa3mepsi B MWITUMETpaX

DN Hcnonnenne B
S L
80 72 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

O6Goznauenye ABoHHOro pacTpyba ¢ ycnoBHbIM mpoxofoM 200 MM, coequHEHHEM
«TYTON®, ucionuenue b:

Iampy6ox JIP 200 (T) b
L

L,

Tal

Pucynox B.21 — JIBoiinoii pacTpy6 KoMIeHcauHOHHBIH

Ta6nuna B.21
Pasmepsl B MIULTHMETpaX

DN HUcnonnenne b

L L, D DE d n, W1,
100 320 200 180 118 Milé 4+4
150 340 210 240 170 M20 4+4
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DN Hcnomnenue b

L L D DE d n, WT.
200 340 210 295 222 M20 4+4
250 350 220 350 274 M20 6+6
300 350 220 402 326 M20 6+6

0O603HayeHHe JBOHHOTO pacTpyba KOMIEHCAMOHHOIO ¢ YCIOBHBIM IpoxogoM 400 M,
ucnonHeHue b:

Heotinoii pacmpy6 xomnencayuonnwiii JJPK 400 B

§ !
-b
DNl 1Ll — —. 4. i [ R . - _
2%
DE )
%@,‘b //'”/////////////// )
o 07
e b
< "
Pucynok b.22 — Boinyck pacTpyonniii
Ta6anua B.22
Pasmeps! B MIUTHMETpaX
VCoBHbIH Hcenonuenue b
CTBOJIA OTPOCTKA dh DE de S S) L, L, Ly 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 72 250 275 100 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 72 400 375 201 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
600 200 635 222 132 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 84 500 525 305 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

Ob6o3nageHne BHITYCKa pacTpyOHOro co CTBOIOM ycnoBHOro mnpoxoxa 800 MM m ¢
OTPOCTKOM Yc0BHOTO npoxofa 300 MM, coeaunennem «TYTON», ucnonnenue b:

Boinyck BP 800%300 (T) K
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Pucynok Bb.23 — Beinyck duianueBblif

Tabnuua 5.23
Pasmeps! B MHJUTUMETpaAX

Yenosuerit Ucnonuenue B
creona DN oTpocTKa dn DE de S S L, Ly Ly b
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 72 300 300 124 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

O6o3HadeHne BHITyCKa ()1aHIEBOrO CO CTBOJIOM YCIOBHOro mnpoxoza 800 mm u ¢
OTPOCTKOM YCOBHOTO mpoxona 300 MM ucnionserue b:

Buinyex BO 800%300 b

128



CII 66.13330.2011

7.

Y4 ”/////////////////;

7
L2y

P

Herans nocTpoens ranUa noa NOXapHbLH KpaH

[ @33

2280

2232

5y

|
|
|
N I ¢
| @175
|
Rm/ RS0

2200
222

Pucynox B.24 — Tloxapnas noacTaBka pacrpyGHas

Ta6auna b.24
Pasmepr! B MHTUMETpaX

Hcnonnenne b
VcnosHbIit MpoxoA
creona, DN DE S L L,
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

OGo3HaveHHe IOXKAPHOH MOJCTaBKY pacTpyOHO# €O CTBOJIOM YCIOBHOTO mpoxoza 200 MM,
coenunenueM «TYTON», ucnonHenue b:

Ioocmaexka IIITP 200 (T) b
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Pucynox B.25 — Tpoiuuk pactpyG-dpaHen ¢ noxapHoi moAcTaBKoH

TaGauuna B.25
Pa3mephl B MWLTUMETpPaX

Y CnoBHBII JuaMeTp Hcnonnenne b
crsona DN °TP;:T’“‘ DE de s S) L Iy L,

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
100 222 118 9,8 84 200 225 275
200 150 222 170 9,8 9,1 200 225 275
200 222 222 9,8 9,8 250 300 275
150 274 170 10,5 9,1 200 250 300
250 200 274 222 10,5 9,8 250 275 300
250 274 274 10,5 10,5 250 300 300
200 326 222 11,2 9,8 250 300 325
300 250 326 274 11,2 10,5 250 300 325
300 326 326 11,2 11,2 300 300 325

Obo3naueHue TpPOHHMKA pacTpyO-(uiaHen C NOXKapHON MONCTaBKOH CO CTBOJNOM
yCIIOBHOTO Ipoxoaa 250 MM M OTPOCTKOM YcjIOBHOro mpoxoga 200 MM, coelMHEHHEM
«TYTON», ucrongenue b:

Tposinux IIIITP® 2505200 (T) b

N

NN

N\

7

e ) .

. S A
% ///’///////. /////////////////////
;// S
7

Pucynok b.26 — Tpoituuk pnannesbiii ¢ A0XKapHOH noacTaBKo#
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Pa3meps! B MUILTHMETpax

YcnoBHbI#! guameTp Hcnonuenue b
csona DN | opocrka dn DE de S M) L L, L,
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
100 222 118 9,8 8,4 275 225 300
200 150 222 170 9,8 9,1 275 225 300
200 222 222 9,8 9,8 275 300 300
150 274 170 10,5 9,1 300 250 300
250 200 274 222 10,5 9,8 300 275 300
250 274 274 10,5 10,5 300 300 300
200 326 222 11,2 9,8 325 300 300
300 250 3260 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O6o3HaueHue TPOHHUKA (IAHIEBOrO ¢ MOXXAPHOH NOACTABKOHM CO CTBONIOM YCIIOBHOIO
npoxoza 300 MM B OTPOCTKOM YCIOBHOTO Ipoxofa 250 MM, ucronHenvre b:

Tpotinux IIIITO 3005250 b

dn

///////////////4

TR

W

Ta6nuna b27

Pucynox B.27 -Kpecr pacrpy6-dpnanen

b |

DN

7

Pa3MCpI>l B MHJUTUMETpax

Hcnoanenue b
DNxdn Craon OTpocToK
N L S Ly
100%80 7.0 125 7,0 175
100100 7.2 150 7.2 200
125x100 7.5 150 7,2 175
150x100 18 150 7,2 200
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Oxonuanue mabnuyvt 5.27

Ucnonuenne b
DNxdn CtBONI OTpocToK
S L Sy L,
150150 7.8 200 7.8 250
200x100 8.4 200 7.2 225
200x150 8.4 200 7.8 225
200x200 8.4 250 84 300
250x100 9.0 200 7,2 250
250%150 9.0 200 7.8 250
250%200 9,0 250 8.4 275
250%250 9.0 250 9,0 300
300x100 9.6 200 7,2 275
300x150 9,6 200 7,8 275
300%x200 9,6 250 8.4 300
300%250 9.6 250 9,0 300
300x300 9.6 300 9,6 300
350100 10,2 200 7.2 300
350x200 10,2 250 8.4 300
350x300 10,2 300 9,6 325
350%350 10,2 300 10,2 350
400x%200 10,8 250 8.4 350
400x300 10,8 300 9,0 350
400x400 10,8 300 10,8 400
500x200 12,0 250 84 400
500x400 12,0 400 10,8 425
500%500 12,0 400 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 400 12,0 500
600x600 132 450 13,2 550
700x500 14,4 400 12.0 550
700x600 14,4 500 13,2 550
700x700 144 550 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
900%900 16,8 650 : 16,8 750
1000x700 18,0 600 144 750
1000800 18,0 600 15,6 800
1000x900 18,0 700 16,8 800
1000x1000 18,0 700 18,0 800

O6o3Havenne kpecta pacTpyO-guaHer] co cTBONOM ycirosHOrO Ipoxona 400 MM 1 ¢
OTpOCTKOM ycnoBHOro poxoza 200 MM, coequrenueM «TYTONy, ucnonserue b:

Kpecm KP® 400x200 (T) b
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Pucynok B.28 — Kpecr pacTpyGHBbI#

Ta6nuua b.28
Pasmeps! B MuMeTpax

Hcrnionnenue b
DNxdn Creon OTpocrox
S L S L,

100x80 7,0 125 7,0 125
100x100 7,2 150 7,2 150
125%100 7,5 150 7,2 150
150100 7,8 150 7,2 150
150150 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
250%200 9,0 250 8,4 250
250%250 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
350%100 10,2 200 7,2 250
350%200 10,2 250 8,4 300
350%300 10,2 300 9,6 300
350%350 10,2 300 10,2 300
400x200 10,8 250 8,4 300
400x300 10,8 300 9,0 300
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Oxonuanue mabnuywl b.28

Hcnonuenne b
DNxdn Crson OrtpocTok
S L M Ly
400x400 10,8 300 10,8 350
500x200 12,0 250 8,4 350
500x400 12,0 400 10,8 400
500500 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
900%900 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

Obo3HaueHHe KpecTa pacTpyOHOro co CTBOJIOM YCHOBHOro Impoxoza 600 mm u ¢
OTPOCTKOM ycnoBHoro npoxoxa 400 mm, coepuuerueM «TYTON», ucnonnenue b:

Kpecm KP 600x400 (T) b
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Pucynox b.29 — Kpeer dnanuesblii
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Tabnuna 529
Pasmepnl B MIWITHMETpax

Wcnonuenne b
DNxdn Crson Otpocrok

S L M Ly

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 12 225
200x150 84 300 7.8 225
200x200 84 300 8.4 300
250x100 9,0 300 7.2 250
250x150 9,0 300 7.8 250
250x200 9,0 300 8.4 275
250250 9,0 300 9,0 300
300x100 9,6 300 72 275
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 84 300
350%300 10,2 350 9,6 325
350%350 10,2 350 10,2 350
400x200 10,8 300 84 350
400x300 10,8 400 9,0 350
400x400 10,8 400 10,8 400
500x%200 12,0 300 8.4 400
500400 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
700%600 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
900%900 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

O6Go3Hauenye Kpecrta (IaHIEBOrO €O CTBOJOM yCnoBHoro npoxopa 600 MM M €
OTPOCTKOM YciI0BHOr0 mpoxosia 400 MM, ucnonsenve b:

Kpecm K® 600x400 b
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Pucynok b.30 - Kpect pactpy6-dJiianen ¢ noxapHoi noacraskoi
Ta6nuuna B.30

PasMepm B MIJUTUMETpAxX

YcnoBHeli anamerp Kcnonnenue b
craona DN OTpPOCTKA N DE de S S L L L,
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
100 222 118 9,8 8,4 200 225 275
200 150 222 170 9,8 9,1 200 275 275
200 222 222 9,8 9,8 250 300 275
150 274 170 10,5 9,1 200 250 300
250 200 274 222 10,5 9,8 250 275 300
250 274 274 10,5 10,5 250 300 300
200 326 222 11,2 9,8 250 325 325
300 250 326 274 11,2 10,5 250 325 325
300 326 326 11,2 11,2 300 325 325

O6GosHavueHne kpecta  pacTpyO-¢iasen ¢ MOXapHOW IOACTAaBKOM €O CTBOJOM
ycoBHOro mpoxoma 200 MM M € OTPOCTKOM YcJOBHOTO Ipoxoaa 150 mm, coemuHeHueM
«TYTONV, ucnionuenne b:

Kpecm HIIKP® 200x150 (T) b
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Pucynox B.31 — Kpect prannenslii ¢ noxxapHoli NoacTaBKoit
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Pa3mepbl B MHILIHMETpax

Vcnosumiit suamerp

HUcnonnenue B

cTBONIa DN OTPOCTKA dn DE de S S) L L, L,
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
150 274 170 10,5 9,1 300 250 300
250 200 274 222 10,5 9,8 300 275 300
250 274 274 10,5 10,5 300 300 300
200 326 222 11,2 9,8 325 300 300
300 250 326 274 11,2 10,5 325 300 300
300 326 326 11,2 11,2 325 300 300

O6o3Hauenue kpecTa (IaHIIEBOTO ¢ IOXAapHOH IOJCTaBKOM CO CTBOJIOM YCIOBHOrO
npoxoza 250 MM H ¢ 0TPOCTKOM ycaoBHOro npoxoza 200 MM, ucrnonsenue b:

Kpecm IIIIK® 250x200 b
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Pucynox b.32 - Mydra ceeprras
Ta6bnuua 532
Pasmepel B MumMMeTpax
Hcnonuenue b
3 Bonts!
g Z
iz (o |Dp || 1] & 7 I R S sls|alsg g
g g &
Q
100 | 136|129 | 265 | 22 | 110,5 | 192 | 204 | 42 | 22 72114 |22 M20
150 | 191} 1811280 | 22 { 118,0 | 249 | 263 | 48 | 26 78 15| 22 M20
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Oxonuanue mabnuyvt 5.32

Hcnonuenne b

g Boarst

g -

=2 E

g E D D, L ! L I IA h h ! S S d % &

g F| §

(2]

g :
=

200 | 246 | 232 | 285 | 22 | 120,5 | 306 | 322 52 28 (11 {84 | 16 [ 22 | 6 | M20

250 | 299 | 286 | 300 | 25 | 125,0 | 361 379 | 55 30 112190 16 | 251 6 | M22

300 | 352 1337305 ) 25} 1275 | 416 | 434 | 60 35 (13196 | 17 | 25| 6 | M22

O6o03nauenne MyQTEI CBEpTHOH € YCIOBHEIM mpoxozoM 300 MM, ucnonHeHue b:
Mygma MC 300 K
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Pucynok b.33 - Mydra HagBwKHas
Ta6nuua B33
Pazmepn! B MuIIIMETpax
Hcnomnenne A Hcnonuenne b
by D S L D s L,
80 109 7,2 160 116 7,2 260
100 130 72 160 137 7,2 265
125 156 72 165 163 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
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Hcnonuenne A Hcnonxenne b
DN D s L, D s L
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

O6o3nauene My(hTBI HaJBIDKHOE ¢ YCHOBHBIM IpoxoaoM 300 MM, coequHEHWEM

«TYTONS, ucrionsgenue A:
Mypma MH 300 (T) A

b

/n

%

SO

a

Pucynok b.34 - 3arnymka ¢pnanuesas

Tabnuua B.34

Pa3mepsl B MUTIMMeTpax

DN Hcnonnenue A Ucnonuenue b
a b D, D, d n, WT. a b D, D, d n, 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 22,5 620 670 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

0O60o3Hauenue 3arIyiky GpaaHLesoi ycioBHoOro mpoxoaa 400 MM, ucnonHeHue A:

3aznywxa 3 400 A
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Pucyrnox B.35 —Ilo:xapnas noacraska daaHuesas

Ta6nuua B.35
Pa3meps! B MMITTHMETpax

YcnoBHbIH Hcnomuerue B

crooms, DN DE s L L2
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

O6o3HaYeHMe IOXapHOM NOACTaBKY (IaHIIEBOMH CO CTBOJIOM YCIOBHOTO Ipoxoxa 300 M,
ucnonxerue b:

TIloocapras nodcmaska ITTII® 300 B TV 1460-035-50254094-2008
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