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BBeaenue

CBon mpaBun pa3pabortan B cooTBeTcTBHH C «[lopsakom pa3paboTku u
YTBEPXKICHUSI CBOJOB mpaBwi» (yTB. mocraHoBieHUeM [IpaButensctBa PD ot
19 nHostopss 2008 r. Ne 858) u B COOTBETCTBHH C TpeOOBAHUSAMH YaCTH 3
®enepanpHoro 3akoHa oT 30 gmexabps 2009 r. Ne 384 «Texuuueckuid
periJamMeHT 0 O€30TacHOCTH 3JaHUI U COOPYKEHUN».

B cooTBeTcTBUMM C OTEUYECTBEHHOW METOAMKOW pacueT TpyOONpPOBOIOB W3
BBICOKOITPOYHOTO 4yryHa c¢ ImapoBuaHbiM rpadutom (BYIIL) npoBenen Ha
COBMECTHOE BO3JICHCTBHE BHEUIHUX HArpy3ok (TPYHT, TPAHCIOPT, BEC BOJBI H
TpyOBbl) U BHYTPEHHETO THAPABINYECKOTO TABJICHHSI.

Pacyer TpyOOIIpPOBOAOB MPOM3BENEH IO HECYIIEH CIIOCOOHOCTH TpyO C
BBeJIeHHEM Kod(duireHTa 3amaca mpoyHoOCTH Ipu padote TpyObl B yIpyron CTaauu.
PacueTHoe auHaMHMuyecKoe HANpsHKEHUE HA PacTsHDKEHHE B CTEHKAaX TpyO paBHO
300 MIla, mpu noepurenbHON BepositHoctd p* 3 0,997, uyro oOecneunBaer
Oe3aBapuitHyI0 U HAJCKHYIO paboTy TpyOorpoBo 0B B TedyeHue 100 jer.

CBOIOM TpaBWIJI TIPEAyCMATPUBAIOTCS MPOCKTUPOBAHUE U CTPOUTEIHCTBO
MMOJI3EMHBIX HAMOPHBIX TPYOOMPOBOIOB OTKPHITOM M OECTpaHIICHHON MPOKIIAIKU
Tpy6 u3 BUILI, a Taxke HagzemHoi mpoxnanku. Tpyo6omposoast uz BULII ¢
pabounm gmaBinenumem g0 1,6 MIla mnpenHasHadaoTcs IS XOJIOJHOTO
BOJIOCHAOKE€HHS, B TOM uucie TnuTheBoro. TpyOer w3 BUIIDI moxHO
WCIIOJIb30BaTh  JJIS  CTPOMTENIBCTBA  HOBBIX W 3aMEHBl  M3HOIIEHHBIX
MEJTMOPATUBHBIX CUCTEM. TPyOBI ABISIOTCS K OJIOTMYECKH 0€30MaCHBIMHU.

B cBoge mpaBun paccmarpuBaercss npumenenue TpyO w3z BUYIID B
3aBHCUMOCTH OT CIloco0a MPOKIAJKA HAMOPHBIX TpyOOIpPOBOIOB, TOITOMY
npuMeHeHue Tpyo auddepeHnupyercs no cnoco0y mpokIaaKku TpyOOIpPOBOIOB:

a) OTKPBITAsl MPOKJIAJKa TPy OOIPOBOIOB B TPAHILESX U HACBITH, Ha3eMHast
IIPOKJIAJKa B KOJUIEKTOpaX, TOHHEIAX, IIepex0Jlax 4Yepe3 peKH, B TOpPHBIX
YCIIOBUSIX;

0) croco6 ropusoHTaIEHO-HanpasieHHoro 0ypenus (I'HB). Pacnpoctpansiercst
Ha TO/I3eMHBIC HAMOPHBIC TPYOOIPOBOIBI CETeH BOMOCHAOXKEHUS M BOJOOTBE/ICHUS,
MIPOKJIAIbIBACMbIE OECTPAHIIICHHBIM CTIOCOOOM.

[Tonoxenust cBoja MpaBWJl HE PAaCHpPOCTPAHSIIOTCS Ha IMPOEKTUPOBAHUE,
MOHTaX M DJKCIUTyaTalll0 CET€d Topsiuero BOJOCHAOXKEHHS, a TaKKe CHCTEM
MIPOU3BOJICTBEHHON KaHAJIU3aIHH.

Csop npaswt paspabotad OO0 «I"apant» (pyKOBOAUTEIH pa3pabOTKH — KaHI,.
TEXH. HayK, CT. Hayd cotp. A,J]. Ampepenkos) npu yuactum. MIYIT
«MocBoiokaHa» (reHepalbHBIA TUPEKTOp, KaHi. TexH. Hayk C.B. Xpamenko), OAO
«MocpoaokanaTHUnpoek (3aM. mupekTopa, 1-p TexH. Hayk O.1. Ilpumun), OAO
«JIumenkuii MeTauTyprudeckuii 3aBo 1 «CBooo b Cokom» (it umk. b.H. Jluzynos,
Ha4. TexH. 0T A.B. Munuenxos), I'YI1 «HUMMmoccTpoii» (3am. qupekTopa, J-p TeXH.
Hayk B.U. Kopossixoe) u nip.
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CBOJA IIP ABUJI

INPOEKTUPOBAHHME Y CTPOUTEJIbCTBO HAIIOPHBIX CETEN
BOJOCHABXEHUA U BOJOOTBEAEHUS C IPUMEHEHUEM
BBICOKOITPOYHBIX TPYBG U3 UYT'YHA C LIAPOBU/HBIM 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 BBenenns 2011—05—20

1 O6sacTh NpUMeHEeHUs

1.1 Hacrosmwmii cBoA MpaBWI pPaclHpoCTpaHseTcs Ha HANopHbIE TPyOONpPOBOIbI
XOJIOJJHOTO BOJIOCHA0KEHHUS, BOJOOTBEACHHUS M MEIMOPATUBHBIX CHCTEM M YCTaHABIIMBAET
IIpaBWJIa MPOEKTUPOBAHUS U CTPOUTEIHCTBA!

TpyOOIPOBOIOB OTKPHITOIN MPOKIAIKH;

HaJ3€MHBIX TPYOOIIPOBOIOB,;

TpyOONIPOBOIOB, IPOKJIAABIBAEMBIX OECTPAHIIEWHBIM CHOCOOOM T'OPHU30HTAJIBHO-
HanpasyieHHoro 0 ypenus (I'HB).

1.2 CBox mpaBuII HE PACTIPOCTPAHSETCS HA MPOSKTUPOBAHHUE U CTPOUTEILCTBO TOPSIETrO
BOJIOCHA0KEHHUS, a TAK)KE CUCTEM MPOMBIIIJICHHON KaHaINU3allUu.

2 HopmaTuBHbBIE CCHIJIKH

B HacrosimeM cBojie MpaBWII HCHOJB30BAaHBI CCBUIKM Ha CIIEAYIOUINE HOPMATHBHEIC
TOKYMEHTBL.

CITI 20.13330.2011 «CHull 2.01.07-85 Harpy3ku u BO31eHCTBHSI»

CIT 22.13330.2011 «CHull 2.02.01-83 OcHoBaHusI 37aHAN B COOPYKCHUN»

CII 24.13330.2011 «CHull 2.02.03-85 Cpaiinbie ¢pyHIaMEHTHD

CII 28.13330.2011 «CHwul1 2.03.11-85 3anmTa CTpOUTENBEHBIX KOHCTPYKIIHI OT KOPPO3UID»

CIT 31.13330.2011 «CHull 2.04.02-84* BonocHabxenne. Hapy»KHbIe CeTH U COOpPYKEHUD>

CII 33.13330.2011 «CHull 2.04.12-86 PacueT Ha IpOYHOCTH CTATBHBIX TPYOOIIPOBOIOB

CIT 34.13330.2011 «CHwulI 2.05.02-85 ABTOMOOHIIEHBIC JOPOTH»

CII 35.13330.2011 «CHull 2.05.03-84 MocTs! u TpyOBD»

CII 36.13330.2011 «CHull 2.05.06-85* MarwuctpanbHbie TpyOOIPOBOIBD

CHull 3.01.04-87 [Ipuemka B 9KCILTyaTAIHIO 3aKOHYEHHBIX CTPOUTEIILCTBOM OOBEKTOB.
OCHOBHbIE TOJIOXKEHUS

CIT 45.13330.2011 «CHwull 3.02.01-87 3emusiHbIE COOPY)XCHHS, OCHOBAaHHS H
GbyHIaMEHTHD

CHull 3.05.04-85 Hapy>kHbI€ ceTH B COOPYKESHHS BOJOCHA0KEHHS U KaHAIN3ALIUH

CII 48.13330.2011 «CHull 12-01-2004 Opranu3zaiysi CTpOUTEIhCTBa»

CHull 12-04-2002 besomacHocTh Tpynaa B ctpoutenbeTBe. Yacte 2. CTpouTenbHOe
TIPOHM3BOJICTBO

CIT 63.13330.2011 «CHulII 52-01-2003 BeroHHBIE H >KeNe300€TOHHBIE KOHCTPYKITHH.
OCHOBHbIE TOJIOKEHUS»

HN3nanue opunuanbHoe
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I'OCT P UCO 2531—2008 TpyOsl, puTHHTH, apMaTypa U UX COSIMHEHUS U3 YyT'YHA C
[IAPOBUAHBIM TpaUTOM IS BOJIO- U Ta30CHA0KEHMS. T eXHIUUECKHE YCIOBUS

I'OCT P 52748—2007 [loporu aBTOMOOWJIBEHBIE OOIIETO TOIb30BaHus. HopMaTHBHEIE
Harpy3KH, paCUeTHBIC CXEMbI HArPYy>KEHUS U Ta0apUTHI IPUOIVKECHUS

I'OCT 9.602—2005 Enunas cuctema 3aliuThl OT KOPpO3uH U ctapeHus. CoopyKeHus
no3eMublie. O0mme TpedoBaHMS K 3aIUTE OT KOPPO3HH

I'OCT 10692—80 TpyObl cTanbHbIC, YyTYHHBIE W COCAMHUTEIIFHBIE YacTH K HUM.
[Tpuemka, MapKUpOBKa, YIIaKOBKA, TPAHCIOPTHUPOBAHHUE M XPaHEHHE

I'OCT 12820—80 dnanus! cTanpHbe IUIOcKKe npuBapHble Ha Py oT 0,1 mo 2,5 MIla
(ot 1 110 25 Kkrc/em?). KOHCTpYKIHs i pasMeps

IIpuMmeuanue — IIpu MOIH30BAHUN HACTOSIIIAM CBOJIOM IPABHIT IIEJICCOOOPA3HO IPOBEPUTH ICHCTBHE
CCBUIOYHBIX CTAaHAAPTOB U KJ'[aCCI/I(bI/IKaTOpOBB HHq)OpMaHPIOHHOﬁ CHCTEMC OGHIGFO I10JIb30BaHUsA— Ha O(l)I/IL[I/IaJ'IBHOM
caiiTe HalMOHaIbHOroO oprana Poccuiickoii @enepanuy Mo cTaHAApTU3ALMU B CeTH VHTEpHeT WM 1Mo eXerogHo
n3gaBacMoOMy YKazaTelIro ((HaHI/IOHaJ'H)HI)Ie CTaHAapThD?, KOTOpI;Iﬁ OHyGHI/IKOBaH 10 COCTOSIHMIO Ha 1 sHBapsA
TCKYLIETO TIO0Ja, MW 10 COOTBCTCTBYIOIIHMM CXKEMECAYHO U31aBACMbIM HHq)OpMaHPIOHHLIM YKasaTelisiam,
OHyGHI/IKOBaHHLIM B TCEKYyIIEM TOMY. Ecau ccputounsbnii JOKYMCEHT 3aMCHCH (I/I3MeHeH), TO IIpHU I1OJIb30BAHUHN
HacCcTOAIUMM CBOJIOM IIpaBHJI CJIEAYET PYKOBOACTBOBATHCA 3aMCHCHHBIM (I/I3MeHeHHLIM) JOKYMEHTOM Ecmm

CCBUTOYHBIH IOKYMEHT O TMEHEeH 03 3aMEeHBI, TO MOJI0KEHNE B KOTOPOM/IaHA CChITKA HA HET0, IPUMEHSETCS B YacTH,
He 3aTParkBaloLIeH 3Ty CChUIKY.

3 TepMuHBI U onIpe/eIeHUs

B HacTOoAIEM CBOJC IMPAaBHUJI MPHUMCHCHBI TCPMHUHBI U OIMPECACICHHUA B COOTBETCTBHUU C

I'OCT P UCO 2531.

4 O0uue TpedoOBaAHMS

4.1 B cootBerctBuu ¢ TpeboBanmsmu CIT 31.13330 pacder moI3eMHBIX W HAI3EMHBIX
TpyOOIIPOBOIOB CIIEAYET MPOU3BOJUTh HA COBMECTHOE BO3JCHCTBHE BHEUIHHX HArpy30K U
BHYTPEHHETO JaBIICHMUS.

4.2 PacdeT MOJ3EMHBIX TPYOONPOBOJOB HEOOXOAMMO IPOM3BOJIUTH HA MPOYHOCTD,
KECTKOCTh M YCTOWYHBOCTD TpYO ¢ pacTpyOHbIME coequaeHussMu auamerpamu 80—21000 Mmm
IUTSL Pa3NTUYHBIX YCIOBUN CTPOUTENBCTBA U DKCILTY ATAIIHHL.

4.3 Pacyer Ha TPOYHOCTh HaI3EeMHBIX TpyOompoBomoB muamerpamu 80—500 mm ¢
coeauHeHUsIMH «RJ» TpoBOIUTCS HA OJHOBPEMEHHOE BO3JCHCTBHE BHENIHUX HArpys3oK,
BHYTPEHHETO JaBJICHUS U OCEBBIX HArpy30K OT BHYTPEHHETO JaBIICHMUSL.

4.4 Pacyer Ha TPOYHOCTh TMOJ3EMHBIX TpyOompoBogoB auamerpamu 80—300 mwm,
MIPOKJIAJbIBAEMbIX OECTpaHIIEHHBIM CIIOCOOOM T'OPU30HTAJILHO-HAIMIPABICHHOIO OYypeHUs
(THB), npoBoauTCs Ha KOMOWHHPOBAHHBIC HArpy3ku (BHENIHHE OT IPYHTA, TPAHCIIOPTA U
BHYTPCHHEE [IaBJICHHE BOJbI) M OCEBBIC HArpy3KH OT TPOTATHBAHHS TPyOONpoBoaa B
TOPU30HTAIBHYIO CKBAKUHY.

4.5 Pacuer noA3eMHbBIX U HaJ3€MHBIX TPyOOIPOBOJOB OCHOBAH Ha CIIOCOOE CpaBHEHUS
Hecymne crmocoOHOCTH TpyO C JCHCTBYIOUIMMH PAaCYETHBIMH HAarpy3kaMmu, C BBEICHHUEM
K03 (HUIIMEHTOB 3araca MPOYHOCTH.

4.6 PacueTHoe HampspkeHHE Ha pacTspkenue npuHsato paBHbiM 300 Mlla, BpemeHHas
MIPOYHOCTH TpH pacTsbkeHun paBHa 420 Mlla. Pacuer mpousBoautcs npu paboTe marepuasa
TpyOBI Tonmbko B ympyroit craguu (R,=300 MIla). CymmapHOe HampsoKeHHE B OIACHOM
ceyeHUU TPYOBI (JOTOK) MpU JHOOBIX COYETAHMSX BHEUIHUX HArpy30K W BHYTPEHHETO
JaBICHUS He NOJDKHO mpeBbimath Ry=300 MIla, noBepurensHas BeposaTHOcTs p*>0,997 npu
CTaTUYECKUX U MAJIONMKJIOBBIX Harpy3kax mpu 300 MITa.

2



CII 66.13330.2011

4.7 Pacuer BBICOKOIPOYHBIX YYT'YHHBIX HAIOPHBIX TPYOONpPOBOJOB MPOU3BOAUTCS IO
MIPUHSITON B OTEUECTBEHHON MPAKTHKE METOJIMKE pacyeTa KaK 3alleMJIEHHOIO € BYX KOHIIOB
MPSIMOJIMHEMHOr0 y4acTka Tpy 0onpoBoa.

4.8 BpimoniHeHUWEe BCEX TPUBEICHHBIX BBHINIE YKa3aHUH M TIOJOXKEHUH ITO3BOJIHT
obecrnieunTh Oe3aBapuiiHyo padboTy Tpyo6omnposoaoB w3 BUIII B Teuenne 100 ner.

5 IlpoexkTHpOBaHNeE U CTPOUTEIbCTBO MOA3€MHBIX TPYOONIPOBOI0B
OTKPBITON NPOKJIATAKH ceTel BOJTOCHAOKEHHUS M BOX0OTBEACHUS
€ HCIO0JIb30BAHUEM TPYO U3 BHICOKONPOYHOI 0 YyI'yHa
¢ mapoBuAHbIM rpadpurom qruamerpamu 80- 1000 mm

5.1OnpenesieHue HATPY30K, 1eCTBYIOIIKUX HA MO/I3eMHBII TPYOOIPOBO

5.1.1 B kayecTBe NOCTOSIHHBIX U BPEMEHHBIX Harpy3o0K, AEMCTBYIONIMX Ha MOJ3EMHBIH
TpyOONpPOBOA, CIEAYET IPUHUMATE!

BHYTpPEHHEE J1aBJIEHUE TPAaHCIIOPTUPYEMOM BOJBI;

JIaBJICHUE TPYHTOBOM 3aChIKH;

JlaBJICHHE MOBM)KHBIX TPAHCIIOPTHBIX CPEJCTB, Mepearolieecs Ha TpyOonpoBol yepes
TPYHT;

COOCTBEHHYIO Maccy TpyOOmpoBOa;

JaBJIeHHE ITpU 00pa30BaHUM BaKyyMau OBaJIM3aluuU TPYO;

Maccy TPaHCIIOPTUPYEMOU BOJIBI;

BHEIIHEE TMIPOCTaTUUECKOE JaBJICHUE IPYHTOBBIX BOJ.

5.1.2 BHyTpeHHee NaBJICHHWE BOJBI B TPYOOIPOBOJC YCTAHABIMBACTCS HA OCHOBAHHHU
THJIPAaBIMIECKOro pacuera B coorBercTBuU ¢ TpeboBanusimu CIT 31.13330.

5.1.3 PacuerHoe BHyTpeHHEe JaBICHHE HAIJICKHUT MPUHUMATH PABHBIM
HauOoJbpIIEMY BO3MOXKHOMY IO YCJIOBUAM OyJIylled SKcIulyaTallud JdaBJIECHUIO B
BOJIOTNIPOBOJIC HA PAa3IMYHBIX Y4YacTKax Mo JiauHe (mpu HauboJsiee HEBBITOTHOM PEXKHUME
paboTel) ©Oe3 ydera MOBBIIICHUS [ABJICHUS MPH THIPABIMYECKOM yJape WIH C
MOBBIIIEHUEM  JaBJIEHUS HpU TUAPABIMYECKOM yJape C  ydyeToM JeHCTBUS
MPOTUBOY JAPHOM apMaTyphl, €CJIM 3TO JI€MCTBUE B COUETAHMM C JAPYTHUMH Harpy3kaMmu
OKa)KeT Ha TpyOOIpoBOa Xy llIee BO3AEHCTBUE.

5.1.4 Ilpu pacyere BOJONPOBOJOB HAa IOBBIILIEHUE JABJICHUS MPU THUIPABINYECKOM
ynape (onpeseseHHOe ¢ y4eTOM MPOTHBOYIAPHON apMaTyphl WM OOpa3oBaHHS BaKyyMa)
BHEUIHIOIO HAarpy3Ky cienyeT MpUHUMAaTh He Oojee Harpy3ku OT TpaHcnopTa A-14 wiun
ryceHnyHoi Harpy3ku HI'-60.

5.1.5 Ilpu ompenerneHnu BEIUYHMHBI BaKyyMa pPEKOMEHIYETCS YUYUTHIBaTh JEHCTBUE
[Ipe1yCMaTpUBAaEMBbIX Ha BOJOINPOBOJE MPOTUBOBAKYYMHBIX YCTPOMNCTB, MPEA0TBPAILAIOLINX
MIPEBBILICHUE JaBJICHUS BOJAbI, HEOOXOAUMOTO sl (PYHKIMOHUPOBAHUS MPEIOXPAHUTEIBHON
U peryjupyromei apmMaTypbl, M BO3MOXKHOTO TIIPEBBILICHUS JIaBJIEHUS BOJBI U3-3a
HEJIOMyCTUMOM HETOYHOCTH CpabaThIBaHUS MPEAOXPAHUTEIBHOM U  PEryIupyIomen
apMaTyphblL

5.1.6 3a BHyTpeHHee IaBJICHHWE BOJbI NPHU THAPABIUYCCKOM Yyaape MPUHHUMACTCS
MaKCHUMaJIbHO€ BHYTpPEHHEE JaBJ€HHE, BO3HMKAIOIIEE IIPU HECTALIMOHAPHOM pPEXUME
JIBUKEHUS BOJIBI.

5.1.7 Jlanenue BOABI MNPU TUAPABIMYECKOM yJIape OMPEACNACTCS C YyYEeTOM
MaKCHMaJIbHOTO MCIIOJIb30BAHUS YCTPOICTB, 3alUINAIONIUX TPYOOIPOBOA OT Y Aapa.
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5.2 'napaBanyeckuii pacyer TPyOONpPOBOI0B

['mnopaBnmyeckuii  pacyeT HAIMOPHBIX TPYOONMPOBOJIOB M3  BHICOKOMPOYHBIX UYTYHHBIX
Tpy©O creayet npoBoauth ¢ yaerom tpedboBanmii CI1 31.13330 u HacTosiero noapasaemna CI1L.

5.2.1 Bennunna Hanopa H,p, HEOOXOIMMAas ISl TPAHCIIOPTUPOBAHHS BOABI (CTOYHBIX
BOJI), ompeaenseTcs mo hopmyie

Hey= il+Sh,., (5.1)

rjae i— yJelibHbIE IOTEPH HATIOPA 110 JUIMHE Npu Temieparype ol t, °C (motepu Haropa Ha
¢IMHUILY JUTHHBI TPYOOITPOBOIa), M/M;
hM.C — IIOTCPHU HaAIlopa B CTBIKOBBIX COCJUMHCHHAX U B MCCTHBIX COIIPOTUBJICHUAX, M (CJ'ICI[yeT
ONpEACIIATh C YYETOM JaHHBIX 10 MECTHBIM COIIPOTUBJICHHUAM YYT'YHHBIX COCIUHUTEIIb-
HBIX YaCTell M3 BBICOKOIPOYHOTO YyT'YHA C IIAPOBHIHBIM TPaUTOM KOHKPETHOTO 3aBO-
11a-U3rOTOBHTEIIS).

MMpumeuanue — Jlomyckaercs Sh,, . mpuauMaTh paBHOit 10—20 % noteps mo muue Sil.

5.2.2 [lotepu Hamopa Ha eAMHHUILY JTHHBI TPYOOMpoBoaa | 0e3 yuera ruapaBIHIECK Oro
COIIPOTHBIICHUS COSTUHEHUH CIIeTyeT ONpeaeysITh o (hopmyie

. V?
. =1—, 52
o 52)
rae |l — kodhuIueHT ruIpaBIMYecKOro COMPOTUBIICHUS;
V — cpeiHss 10 CEUECHHIO CKOPOCTh JIBM)KEHHUS BOBI (CTOUYHOM BOJIBI), M/C;
§ — YCKOPEHHE CHJIBI TSKECTH, M/c;
d — pacuetHbIil TuaMeTp TpyO, M.
Jliis Tpy© Oe3 BHYTPEHHET 0 MOKPITUS
D; =(d—23.) (5.3
U JUIs TPYO ¢ BHYTPSHHUM MOKPBITHEM  TOJIIUHOM Oy
D¢ =[d—2(3:+ d4)], (5.4

rae d, 8. ¥ &y — COOTBETCTBEHHO HAPY’ KHBIN THAMETP, TOJIIUHA CTCHKU TPYObI M TOJIIIMHA
BHYTPEHHET O MOKPBITUS, MM.
5.2.3 KoadduimeHnt ruapaBindeckoro comnpoTuBicHus | cieayer onpenessith 1o

bopmyie

€ 1312(2- b)lg(37D, /K.)U
0.5, + 4y
\/H_: @2 IgReq)- 1 ] (5.5
19(3,7D, /K.,) ’
_ Q
rxe Q — pacxon Boxbl (CTOKOB), M/c;
b — gucmo mogobus pexxUMOB TeUeHHS BOIbI (CTOYHBIX BO/T)
IgRe
b=l ot (5.7)
IgRe,,

(mpu b>2 cnenyer npuanmate b=2);
K, — k03¢ duimeHT ruipaBindeck o abCoMOTHOM mepoXx0oBaTocTd, MM (Tabiuma 5.1).
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3HaveHUS Ka, MM, C YUYE€TOM BHYTPCHHEI' O ITIOKPHITUS pr6

Cucrema
663 HOKpBITI/IH INEMCHTHO-IICCUAHOC 6I/ITyMHOC HOHHMCPHOC
BonocHa0xxenue 0,3 0,15 0,03 0,02
Kananuzanus 0,4 0,3 0,04 0,05
Rey — uncno PeliHonbaca dakTryeckoe
VD
Re, =—=; (5.8)
H
_ 500D,
ReKB = K , (5.9)

3

rae N — ko3 PUIMeHT KHHEMAaTHIEeCK Ol BSI3KOCTH, M2/c, BOJIbI (Tabmiia 5.2) ¥ CTOYHBIX BOJT
(Tabauma 5.3).

Taonumna 52— 3navyenus ko3 PuHEeHTa KHHEMATHYECKOI BA3KOCTH YHCTOH BOJBI

TeM“epaEépa BOABL, 5 10 12 14 16 18 20 30 40
nX07°, m?c 152 1,31 1,24 1,17 1,11 1,06 1,01 0,8 0,66
Taonuma 53— 3nauenns ko3gppuuueHTa KHHEMATHYECKOH BA3KOCTH CTOYHBIX BOJ
TemmnepaTypa 3nauenns n-10°°, m/c, IPH KOJINYECTBE B3BEIICHHBIX BELIECTB, ML/
cTouHbIX Bog, °C <100 100 200 300 400 500 600
2 1,67 2,17 2,67 3,17 3,67 417 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 1,51 154 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 1,37
12 1,24 1,25 1,27 1,28 1,30 1,31 1,32
13 1,21 1,22 1,23 1,25 1,26 1,27 1,28
14 1,17 1,18 1,19 1,20 1,21 1,22 1,23
15 1,14 1,15 1,16 1,17 1,18 1,18 1,19
16 1,11 1,12 1,13 1,13 1,14 1,15 1,16
17 1,09 1,10 1,10 1,11 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 0,96 0,97 0,97 0,98 0,98 0,98
23 0,93 0,94 0,95 0,95 0,96 0,96 0,96
24 0,91 0,92 0,93 0,93 0,93 0,94 0,94
25 0,90 0,90 0,91 0,91 0,91 0,92 0,92

5.2.4 TlpubOnwkeHHbIE 3HAYCHHUS YJCIBHBIX TOTEph HANOpa HA €IWHUILY JUINHBI
TpyOOIpOBO/Ia U3 BBICOKOIPOYHBIX TPYO M3 UyryHa C IIAPOBHUJHBIM I'padUTOM MOTYT OBITH
OPUHSITBL C YYETOM KadecTBa MX BHYTPEHHEH IMOBEPXHOCTH MO HOMOrpamMMaMm (pHCYHKH

5.1—5.4).



CII 66.13330.2011

15—
215 i —:-
0.4 T ] _
=" s
i . R
;:5 ___ — -3.:
P L4 —
. 7 4. —
4 5
gl 4 — N
¥ M re -
- L5 B i
L -
: L. = e ' e
- _ 3 - I - = |l
o P = . : ]
i 2) o= .
! = [
l 15 ]
— - el -1
—-:'j E |
2 -
+ - = i —
10 —- _ -
AL
W 12 .
o it
e 3N
10 —
) —

Pucynok 5.1 — Homorpamma jist NpuoIM:KeHHBIX THAPABINYECKUX PACYETOB HAMIOPHBIX TPY0ONPOBOAOB
muameTpavu 100—300 MM 13 BHICOKONPOYHBIX TPYO M3 YyTyHA ¢ HIAPOBHAHBIM rpaguTom kiacca K-9
¢ BHYTPEHHUM LIEMEHTHO-TIeCYAHBIM MOKPHITHEM
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Pucynok 5.2 — Homorpamma niist npuOJIMKEHHBIX THAPABJIMYECKHX PACYETOB HATIOPHBIX TPy GONPOBOI0B
muametpavu 350—1000 MM M3 BBICOKONPOYHBIX TPYO M3 YyryHa ¢ IIApOBUIAHBIM rpadurom kiacca K-9
¢ BHYTPEHHUM [eMEeHTHO-TIeCYaHbIM NMOKPbITHEM
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Pucynox 5.3 — Homorpamma 115t NpuoJIMKeHHBIX THAPABJINYECKHX PACYETOB HATIOPHBIX TPY0ONPOBO/IOB U3
BBICOKONPOYHBIX TPYO M3 YyryHa ¢ MapoBUAHBIM rpaguToM Kiacca K-9 6e3 mokpeiTus
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Dy — JMaMerp YCJIOBHOIO NPOX0/1a ( — pacyeTHbIl pacxo/ BoAbl, V — cpefHsisi CKOPOCTb ABHXKEHHUsI BOJIBI (CTOYHOI

BO/JIBI);
| — rUIPABITNYECKUI YKIIOH
Pucynok 54— Homorpamma 1uisi NpuoIMKeHHBIX THAPABINYECKAX PACYETOB HANIOPHBIX TPYOONPOBOIOB U3
BBICOKONPOYHBLIX TPYO M3 YyT'yHA ¢ IIAPOBUIHLIM rpadpurom kiacca K-9 ¢ momMepHBIM MOKPBLITHEM
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5.3 BHeunrHue NOCTOSIHHBIE H BpeMEHHbIEe HATPY3KH

5.3.1 PaBHOzEHCTBYIOIIAS pacYETHOW BEPTUKAIGHON HArpy3KU OT JIABJICHUSI TPYHTA 3aChITKH
NpU YKJIaJKE TPy OOTIPOBOAOB ONpeAesieTcs o hopmyiam:
YKJIaJIKa B TpaHIIIee Q: = nYHBK,v;
YKJIaJIKa B HACHITIN Q .« =nyHDK,.

3a pacdyeTHOE MPUHUMACTCS MEHbIIee 3HaueHue Q.

Ecim B dopmyie (5.10) mponssenenune BK,py okaxercs OOJble, YeM NPOHU3BEICHHE
DKy B popmyste (5.11), onpeeneHHbIe sl OTHUX U TEX JK€ TPYHTOB OCHOBAHHUS U CIIOCOOOB
omupaHusi TpyOOmpoBoJa, TO M HpPU YKiIaake TpyO B Tpaniiee Bmecto (Gopmydsl (5.10)
CIIe/Iy €T M0JIb30BaThes popmyiioii (5.11).

Koadpdummentsl meperpy3ok N g BHENIHUX TOCTOSHHBIX W BPEMEHHBIX HArpy3o0kK
MPUHUMAIOTCS TI0 Tabiune 5.4.

(5.10)
(5.11)

Taonuna 54— KodhdunueHT neperpy3ox

HanmMeHnoBaHue Harpy3ok Koapduiment neperpysokn

1 BepTukanpHoe JaBjieHHE PYHTa 1,15
2 T opu30HTaJIBHOE JaBJICHHE TPYHTA 0,8
3 BepTukanbHOE AaBJICHHUE TPAHCIIOPTA [T CXEM:

A-14 14

HI-60, HK-80 1,1
4 T opu30HTaJILHOE IaBJIEHUE TPAHCIIOPTa 1,0
5 CoOcTBeHHas Macca TpyOOIpoBoIa 1,1
6 Macca HaImmoJaIHUTES 1,0

Cxembl yKIaJK1 MOI36MHOTO TpyOOIIpOBO/Ia YKa3aHbl HA pUCYHKE 5.5.
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Pucynok 5.5 — CxeMbl yKJIaIKH 013eMHOI0 TpyOonpoBoaa

5.3.2 'pyHTHI 3aCHINKH YCIOBHO MOPa3IEISIOTCSA Ha MIECTh KaTeropuit. HopmaTuBHbIe
3HAaueHMsl YJEJIbHOIO Beca Y U MoOAyJs Aeopmanuu E;, TPyHTOB 3aChIIIKH IPUBEJIEHBI B
Tabmuue 5.5.

Ta6numna 55— HopmaTuBHBIE 3HAYEHHS Y/ACIBHOIO Beca Y M MOAYJ1s1 Aeopmanmu E,, rpyHTOB

V renbbiii HopmaTHBHbBIE 3HaAYEHHS MOy I ie)OpMALIU IPYHTa
Kareropus HawnmeHoBaHHE TpyHTa BEC TPyHTa 3ACBIIKH Exy,
rpyHTa CHAR ’ MIla, npu cTeNEHH yIIOTHEHUS]
HOPMAaTHBHOTO TIOBBITIIEHHOT'O
I-l Ilecku rpaBenucThie, KpyI- 16,7 7,0 14,0
HBIE U CpEAHEN KPYITHOCTH
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Oxonuanue mabauywr 5.5

g —— HopmaTuBHble 3HaYeHUS MOy 1 1ehOpMaLiK TPYHTA
Kateropus Hanmenosanue rpyHra BEC IPYHTA, 3aCHIIIKH B,
rpyHTa CHAR ’ MIla, npu cTeNeHH yIIOTHEHUS]
HOPMAaTUBHOTO IIOBBIIICHHOI'O
-1 Ilecku menkue 16,7 39 74
-1l Ilecku npIIEBaTHIE 17,7 2,2 4.4
Ir-1v I" munHb! 18,6 1,2 2,4
Ir-v CyriIuHKH 18,6 11 2,2
I'-VI I IuHEBI TSKEIBIE 19,0 1,1 2,0

5.3.3 lllupuna TpaHmen B omnpejeisercss MPOSKTOM M 3aBUCHUT OT pa3MepoB paboumx
OpPraHoOB 3€MJIEPOMHON TEXHHKH.

B cootBerctBun ¢ CII 45.13330 namMmeHbIIas IMUpPWUHA TPAHIIEH 10 AHY JOJDKHA
cocTaBisATh Dy+600 MMm.

5.3.4 llupuna Tpanien B Ha ypoBHE Bepxa TpyObI (CM. pucyHOK 5.5):

1) mist TpaHIei ¢ BEpTHKAIBHBIMU CTEHKaMu B = Bj;

2) TSt TpaHIeH ¢ HAKJIOHHBIMH CTeHKaMu B = By + 2 D, Mg, rie M — ko3 dummeHt
OTKOCA.

5.3.5 Kospdumment K, yInTHIBAIOINI IEHCTBHE CHJI TPEHUS MEXAY 3aChIIKOW U
CTeHKaMH TPYOBbI, B 3aBUCHMOCTH OT KATETOPUHU IPYHTOB U OTHOIIeHUs H/D npuHumaercs mo
tabmume 5.6.

Tab6numa 56 — 3navenus kodppuumenta K,

. Koadpuuuent K, 1pu KaTeropuu rpyHTOB 3aChINTKH
r-1;T-l1 r-15;r-1v; 1-Vv r-vi
0 10 10 10
01 0,981 0,984 0,986
0,2 0,962 0,968 0,974
0,3 0,944 0,952 0,961
04 0,928 0,937 0,948
05 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
10 0,839 0,862 0,882
11 0,826 0,849 0,873
1,2 0,816 0,84 0,865
13 0,806 0,831 0,0857
14 0,796 0,823 0,849
15 0,787 0,816 0,842
16 0,778 0,809 0,835
1,7 0,765 0,79 0,815
18 0,75 0,775 0,80
19 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
50 0,49 0,52 0,56
6,0 0,435 047 0,505

5.3.6 Koadpdumment v, yuureiBarommii pasrpy3ky TpyObl OT OOKOBOTO HaBIICHUS
IPYHTA 3aCbIIKH, OlpeernseTcs o Gopmyie
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1
+2F(B-D,)° (5.12)
PuD,
rae P, — mapameTp, XapakTepu3yOIIUii )KECTKOCTh TPy OOTPOBO/Ia, COCTOSIIIETO U3 OTACTBHBIX
pacTpyOHBIX TpYO, onpeesnsieMblii o popMyIie

e

1

.3
p=og® N 0 (5.13)
éD- hg
311eck £ — moyis ynpyroctu FOmra, murs BUIIT — 1,730° MITa;
Y — K03()(HUIMEHT BbICTYIIAHUS TPYObI; IPH OMUPAHUH HA IJIOCKOE TPYHTOBOE OCHOBAaHHE
x = 0,98; pu onmupanum TpyObI Ha CIIPOPHIIMPOBAHHOE OCHOBAHKE C YTJIOM OXBaTa
TpyOBbI ocHOBaHHeM, paBHBIM 60°, 90° mim 120°, mpuHUMAETCS: COOTBETCTBEHHO PaBHBIM
0,93,0,95 u 0,75;
P, — XKeCcTKOCTb rpyHTA.
[lInpuna Tpanmen B, Ha TiryOuHe H/2 0T MOBEepXHOCTH JUTS TPAHIIEH:
1) ¢ BepTHKaIbHBIMH CTEHKaMu B, =B = By;
2) ¢ HaKJIOHHBIMHU CTe€HKaMu B, = B1 + 2(Dy, + HI2) mgp.
5.3.7 3nauenus Moxynsa aedopManuu TPyHTA 3achINKH Ey, TIPH OTCYTCTBHH JAaHHBIX
WHXEHEPHO-TE0JIOTMUECKUX UCCIIEIOBAHUM CIeTy €T IPUHUMATH 1o Tabiuie 5.5.
BenuuuHbI rpyHTOBBIX Harpy3o0K, JEHCTBYIOLUIMX Ha MOI3EMHBIN TpyOONIpoBO/I, 3aBUCAT
OT YIUIOTHEHUS FPYHTa MEXAY CTEHKaMu TpyObl U TpaHiueH. s 1ocTuKeHUsT HOPpMaJIbHOU
CTENEHU YIUIOTHEHUS TpaMOOBAaHME TPYHTA 3aCBHIIKU BBINOJIHIETCS IOCIOHHO TOJIIIMHOM
ciost He O6onee 20 cm. 11t MOCTIDKEHUS IOBBIIICHHOW CTENICHN YIUIOTHEHUS TPYHTA 3aCHITKA
TOJILMHA TpaMOyEeMBIX CJIO€B 3acChIIKM HAa3HA4yaeTcs U3 YCJIOBUA oOecreyeHUs 00BEMHOro
Beca CKeJeTa TPyHTa 3aCHINKH He Menee, KH/M>:
1,5 — mpu 3achliKke ecYaHbIMU TPYHTAMU U CYTIECAMUY,
1,6 — mpu 3achInKe CyrIMHKaMH U TJIUHAMH.
5.3.8 KoadpdunmeHT BEICTYyNaHuA ), T.€. YaCTh BEPTUKAIBHOTO HAPYKHOTO AHaMeTpa B
JOJIIX €JUHUIIbI, HAaXOJIIAsiCsl BbIIIE IJIOCKOCTH OCHOBAHUS TpAaHIIEH, ONpEAesercs I0

bopmye
x =0,5(1+ cosu), (5.19)

rJie & — Yroj oxBara TpyObl.

VYromnoxsara TpyObl OCHOBaHHEM 20. MOYKET COCTABIISATH NMPU YKIIAIKE:

1) Ha MIOCKO€ OCHOBAHHUE ¢ TOA0MBKOM nazyx — 30°;

2) na npounrposanHoe ocrosanne — 60°%; 90°; 120°.

Pacyernas cxema Harpy>keHusi TpyOBbl OT JEHCTBUS TPYHTOBBIX HArPY30K IPHUBEICHA B
Tabsuue S.7.

5.3.9 Koo dunment koHICHTpaUK JaBiieHus TpyHTa 3ackinku K, mipu ykianke tpyO
Ha HEHAPYIICHHBIA TPYHT B HACHIIH ONpeelsieTcs o hopmyie

_ 3. +P,)
"o2p, +2p)
rae P, — xectkocTh TpyOompoBoaa mo M. Jlesu, Mlla;

P, — xecTkocTh rpyHTa 3achmku, MlIla; Py, = 1,25 E,p,;
E, — monyns ynpyroctu rpyHTa 3aceinku, Mlla.

(5.15)
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Tab6nuna 57 — 3navyenns kodduuueHToB M u N g Pa3/IM4YHBIX HATPY30K, ACHCTBYIOLIMX
Ha TPYOONPOBOAKPYIJIOr0 CEYCHHs, ONEPThIi Ha HIZKHIOK 00pa3yIoIIyo

Koadpumment
H C Y3 NA N NT N N
arpyska XeMa Harpy>keHus M, M, M . NA N, .
CoOCTBEHHBIHN BeC B 0,239 | -0,091 0,08 -0,08 | -0,25 | 0,08
Tpy6omnpoBoaa e
.'/ SO0
i .~ D
| /'
ﬁ-gl-
E
Bec sxuak ocTu mpu B 0,239 | -0,091 0,08 0,398 | 0,069 | 0,239
HAIlOJIHEHUH f’h“:&ﬁ
<
TpyOOIpoBo ad* Pl &
L2 § L
I|I'l|_|' L
M
BeprukansHas l l 1-q. 0,294 | 0,154 0,15 -0,063 | -0,5 | 0,053
paBHOMEpHast vy v
/ I 3""-&\\\
- | "
. 1E
| T ;
S|
i)
Ty
I" opuzoHTaNBHAS -0,125 | 0,125 | 0,125 -0,5 0 -0,5
paBHOMepHas eSS /— H\:=qh
e R 1 v
— ti—o
CocpenoToucHHasI F 0,318 | 0,182 | 0,318 0 0,5 0
/B
e
Y
Lf_ o  4h
Illl\I ! 1
F" II. II|
[
* HpI/I Z[eﬁCTBHH BHECIIHET O FHZ[pOCTaTI/I'-{CCKOFOZ[aBJ'IeHI/Iﬂ 3HAKN KOS(i)(i)I/H_H/IeHTOB MCHAKTCS HA O6paTHLIe.

5.3.10 PaBHOjelCTBYIOIIAs pPAacYETHOW TOPU3OHTAILHOW HArpy3kh OT OOKOBOTO
JABJICHUS TPYHTa OmpeIessieTcs mno Gopmyiam:

Q= nyy HDyKyp Ay — yKIIaaKa B TpaHIIEE; (5.16)

(5.17)

B

r D, 6
Q, =nr¢H + 2“ +D,| , —yKiajaka B HaCHIIIH.
e

13
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3a pacyeTHYyI0 NpuHUMaeTcs (popMyJia TpaHIIEW UM HACBIIU B 3aBUCUMOCTH OT TOTO,
KoTopas u3 (GopMyJI ABIISIIACH pACYCTHOH MpH ornpeaencHun Q.
5.3.11 KoaddurmeHTsI 60KOBOTO TaBICHUS Ay M Ay CIEIYET HPHHUMATS 110 Tabimie 5.8.

Taonuma 58— KodduuueHTnl 60KOBOr0 1aBJIeHHSA TPYHTA

CrerneHb YIUIOTHEHUAT'PYHTA 3aCbIIIKA
KaTCFOpI/Iﬂ rpyHTa
3aCBINIKU HOpMaJibHasd TIOBBIIICHHAA
)"rp )\’H >"FD )\’H
r-1, Il 01 0,3 0,3 05
-1, 1r-1v,1r-v 0,05 0,2 0,25 04
I-vi 0 01 0,2 0,3

5.3.12 HopmaTuBHBIE BpeMEHHBIE HATPY3KH OT TOJIBIKHBIX TPAHCIIOPTHBIX CPEJICTB
IUTsE TPy OOTIPOBOIOB 3aKPHITHIX BOJOMPOBOIHBIX CHUCTEM PEKOMEHAYETCS MPUHUMAThH IO
cxeme A-14 nnu HI'-60 o6umm Becom 588 kH (60 tc) B cootBerctBum ¢ [[OCT P 52748 u
CII 35.13330.

B pacuderax mpu COOTBETCTBYIONIEM OOOCHOBAaHMM HWCXOJ M3 KOHKPETHBIX YCIOBUH
IKCILTy aTaIliH TPy OOIPOBOAA JOITYCKACTCs HCITOJIh30BaTh Harpy3ku mo cxeme HK-80.

PaBHOMEpHO pacrnpeienieHHoe 1aBjieHue J, kH/M?, 0T Ha3eMHOTO TPAHCIIOPTA, IIEPE/IABACMOS

Ha TpyOOMpOBOJ Yepe3 TPYHT, MPUHUMACTCS B 3aBHCHUMOCTH OT JUAMETPOB TpyO M TITyOHMHBI
3anokennst TpyoonpoBoa wist cxem HI'-60, A-14 cootsercTBenHo o Tabymmam 5.10,5.11.

IIpumeuanue — Jnd pacyera TpyO IpH APYrUX 3HAUCHUAX TPAHCIIOPTHBIX HATPY30K BEIIMUUHY Oy
1eJIECO00Pa3HO OMPEAENATh C MOMOIIKI0 hopmy sl Byccunecka[l, ¢. 60—63]

QH3

y
/2
(H 2 +r 2)5
rae Q— cocpenoTOYCHHAACHIIA;
H — riy6una paccMaTprBaeMOl TOYKH OT TOBEPXHOCTH;
r — TOpU3OHTAJIbHAA IMMPOCKIUA MEKIAY TO‘lKOﬁ MPUITIOKECHUA CUJIBI U TO‘lKOﬁ, B KOTOpOﬁ OonpeaAciIsaCTCa
HanpspKeHue d.

qT =0,478 (5.18)

5.3.13 PaBHOJIEHCTBYIONTYI0 HOPMATUBHOW BEPTUKAILHOW HArpy3KH Ha TPYOOIIPOBOJI
OT TPAHCIIOPTa PEKOMEHy€ETCs ONPEEIIATh [0 popmyIie

QH = an DHMT KH '

B

(5.19)

rae Ky, — Ko3(ppUIMEeHT KOHIEHTpAIUY JIaBJIEHUs TPYHTA 3aChIIKH, ONpeessieMblil 1o popmMyie
(5.15);
M — AMHAMUYECKUH K03 (ULIMEHT MTOIBUKHOW Harpy3Ky, 3aBUCUT OT I'JTy OMHBI 3aJ10KEHUS
Tpy6onpoBoa H (tabmuma 5.9).

Tab6numa 59 — 3HavyeHuss AMHAMIYECKOT0 KO PUIHEHTA MOABUKHOI HATPY3KH
H, M 05 0,6 0,7 0,8 0,9 1 2
m 1,17 1,14 1,10 1,07 1,04 1 1

5.3.14 HopmaTuBHBIE BpeMEHHBIE Harpy3Kd OT IOABIDKHBIX TPAHCIIOPTHBIX CPEICTB
CJICOYCT TaKKC HpI/IHI/IMaTI):

IUIsE TPy OOIIPOBOJIOB PA3TUYHOTO HA3HAUCHHS BCEX JUAMETPOB, MPOKIAIBIBAEMBIX IO
aBTOMOOWJIBHBIMH JIOPOTaMH, — HArpy3Ky OT KOJOHH aBTOMOOWJICH WIM OT KOJIECHOTO
tpancniopra HK-80 B 3aBucuMocTH OT TOro, Kakas W3 3THX HArpy3o0K OKa3bIBaeT OOJbIlee
CHJIOBOE BO3JICHCTBUE HA TPYOOIPOBOT,

14
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UL TIOJ3EMHBIX TpyOONpPOBOMOB, TPOKIAABIBAEMBIX B MeECTaX, TIJ/Ie BO3MOKHO
HEpEeryJIIpHOE JIBIKEHHE aBTOMOOWJIFHOTO TPAaHCIOPTa, — HArpy3Ky OT €IWHHYHBIX
aBTomoOmien A-14 wim ot rycennuynoro tpancrnopta HI'-60 B 3aBucMMOCTH OT TOTO, Kakas
U3 3TUX Harpy30K BbI3bIBAET 0OJIbIlIEE BO3ICICTBIE HAa TPYOONPOBOL;

ISt TPy OOIIPOBOIOB, MPOKJIAIBIBAEMBIX B MECTaX, I'Jle JBMIKEHHE aBTOMOOMIBLHOTO
TpaHCIOpTa HEBO3MOYKHO, — PaBHOMEPHO pacIpeeIeHHYI0 Harpy3Ky ¢ HHTEHCUBHOCTBIO
4 xH/m>.

Benmuuny HOpMaTHBHON BpEMEHHOH HArpy3Kd OT MOJBWKHBIX TPAHCTIOPTHBIX CPENICTB
JOIYCKAETCsl yBEIIMYUBATD WIM YMEHBIIATh IPU COOTBETCTBYIOIIEM 000CHOBAHUH HCXOJIS U3
KOHKPETHBIX YCJIOBHI paccMaTpUBaeMOro TpyoonpoBoa.

5.3.15 TlpuBeneHny0 Ty OHHY 3aJI0)KCHHS TPYOOIPOBOIa PEKOMEHIYETCS OIPEICIATh

o ¢hopmyie
Hp=H+(1- 3/EWp IE,, ) uoxp, (5.20)

rae H — riry6una 3anoxenus TpyOOIpoBoia, CYUTas 10 BEpXa MOKPHITUS, M,
Nuoxp — TOJIIMHA CII0S1 TOKPHITHUS (JTOPOKHOM OJIEKMIBL), M;
Enoxp — 00mmii Moty ynpyroctd (nedopmarm) mokpbitust, MI1a, 3aBHCHT OT €ro KOHCTPYKIMH
Y CBOMCTB MaTepurasia IOKPBITHSI.
JInisi IOKPBITUH, COCTOSIIMX W3 HECKOJBKUX Pa3HOPOJHBIX CIIOEB, XapaKTePU3YEMBbIX
COOCTBEHHBIMH MOXYJISIMH yrnpyroctu (nedopmanun) Ej, oOmmit Moxyns ynpyroctd Eroxp
(nedopmariyu) MOKPHITHS OpeaesseTcs mno Gopmyie

i= 3 i=
Ewo=& hVE/& h (5.21)

rae hj — TosmuHa ClIoeB MOKPHITUS B KoymuecTse oT 1 10 N;
Ei — Moy ynpyrocta (nedopmariii) COOTBETCTBYIOIINX i-X OT 1 /10 N CJI0eB TOKPBITHS;
N — YHCJIO CIOCB B IIOKPBITHH.

Tabonuma 510 — PaBHoMepHO pacnpe/ie/ieHHOe JaBJIeHHE (] OT I'yCEHUYHOI
Harpy3ku HI'-60 npu napy:kHom auamerpe TpyoonposoaaD,

I'ny6una PaBHOMEPHO pacrpe/ieNieHHoe AaBieHue G, KH/M?, 0T TpaHCiopTHO# Harpy3ku HI-60 npu HapykHOM
3aJ10KEHUS] Juamerpe Tpy6onposoaaDy, M
H, ™M 0,1 0,2 0,3 04 0,5 0,6 0,7 0,9 10
05 62,0 61,5 61,0 60,5 60,0 59,0 56,9 54,9 52,0
0,75 457 45,35 45,0 44,6 44,2 43,85 42,7 41,7 40,9
10 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 | 298 29,8 29,8 29,8
JInst Beex quaMeTpoB

15 254

2,0 18,7

2,5 16,5

3,0 14,5

3,5 12,0

4,0 11,4

4,5 9,81

50 8,43

55 7,16

6,0 6,18

6.5 5,39

7,0 4,71
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Oxonuanue mabauyst 5.10

3:1:1“0}])1?2:;;1 PaBHOMEPHO pacrpe ieNieHHoe AaBenue g, KH/M?, 0T TpancriopTHO# Harpy3ku HI-60 mpu HapykHOM
I o Jnuamerpe Tpy6onposoaaDy, M
04 | 02 | o3 | o4 | o5 [ o6 | 07 | 09 | 10
7,5 4,31
8,0 3,90

Tabnuma 511 — PaBHoMepHO pacnipe/iesieHHOe 1aBJieHHe ( OT TPAHCIOPTHOM
HAarpy3ku A-14 npu Hapys;kHOM q1uaMeTpe TpyGonposoaaD,

I'my6una PaBHOMEPHO pacrpe/ieNieHHoe AaBJieH e G, KH/M?, 0T TpaHCIIOPTHO# Harpy3ku A-14 ipu HapyKHOM
3QJ10KEHUS JuaMertpe TpybonposogaD,, M
;[p’yhf 01 02 03 04 05 06 | 07 | 09 11 | 213
0,5 111,1 | 1111 | 1111 | 107,5 104,0 98,5 92,9 83,2 75,9 69,1
0,75 51,9 51,9 51,9 50,1 48,2 47,4 46,6 42,9 40,0 38,0
1,0 28,1 28,1 28,1 27,7 27,2 26,4 25,6 24,5 23,0 21,6
1,25 18,3 18,3 18,3 18,1 17,8 17,7 17,5 16,9 16,3 15,6
15 134 134 134 13,3 13,3 13,2 131 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
JInst Bcex quaMeTpoB
2,0 8,43
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 PaBHOmelicTByrOmAs pacuyeTHOH TOPU3OHTAIBHON HArpy3Kd OT JaBJICHUS
Ha3eMHOI'0 TpaHCIOpTa onpeelsaercs 1no Gopmyie
QZr = anHFH ) (522)
5.3.17 PaBHOAECHCTBYIOIIAS PACYETHON BEPTUKAILHON HATPY3KH OT COOCTBEHHOTO Beca
TpyOBbI onpeensiercs o gpopmyie
— -3
Q; =npr,hD,_, 107" (5.23)
5.3.18 PaBHOjeHCTBYIOIIAsE pacYeTHOW BEPTHUKAIBHOW HArpy3kd OT Beca HAIOJHUTEIS
(Bozibl) onpenensiercs o hopmyJie

Q = nIEthDfm"", (5.24)

rie yu = 9,8 kH/M® — y J1esbHbIiT Bec IPECHON BOJB;
D, =D, - 2h.
5.3.19 BenmuuuHy BO3MOXKHOI'O BaKyyMa Ha PacuyeTHOM ydacTKe TPyOOIpoBOJaa TpH
OTCYTCTBUH KOHKPETHBIX IaHHBIX PEKOMEH/TY eTCSI IPUHUMATD Py = 0,1 MITa.
5.3.20 BHemniHee rupoCcTaTHYECKOE JIaBJICHUE TPYHTOBBIX BOJ P, Ha TpyOOIpPOBOJI,
MllIa, onpenensiercst o Ghopmyie
Ps=T.Ho,, (5.25)
IJI€ Y5 — IUIOTHOCTh BOJIBI C YUETOM PACTBOPEHHBIX B HEH COJIEH, H/M3;
H. s — BbICOTa CT0JI0A TPYHTOBOM BOJBI HAJl BEPX OM TPYOOIIPOBOIA, M.
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5.4 Pacuer I/I3FH63101HP[X MOMEHTOB OT BO3/IeiiCTBHS BHEIHUX Harpys3ok

5.4.1 MakcuMalIbHBIN M3rHOAIOIINI MOMEHT OT JACHCTBHUS TPYHTOBON M TPaHCIOPTHOM
Harpy3oK B JIOTKE TPyOBI onpeesnsiercs o ¢popmyie

M=MC+M+M (5.26)

5.4.2 PacyerHple H3rHOAONIE MOMEHTHI IPH ONMUPAaHUM TPYObl HA TPYHTOBOE
OCHOBaHME OIPEAEIAI0TCA KaK ajqredpandeckas CcyMMa MOMEHTOB OT BHELIHEH BEPTHUKAJIbHON
Harpy3KH U OTIOPHBIX MOMEHTOB.

5.4.3 OnopHble MOMEHTHI TIPH OMUPAHUH TPYOBI HA TPYHTOBOE IUIOCKOE OCHOBAHUE H
poQUINPOBAHHOE OCHOBAHUE ONPEIEISIIOTCS C IMOMOUIbI0 PacyeTHbIX KO03((ULHNEHTOB,
npUBeACHHBIX B Tabuie 5.12 115 MmI0THBIX U Cl1a0bIX IPYHTOB, cM. [1], [4].

Tabnuma 512 — 3navenus kodpPuiueHTon M u N pas ONOPHBIX peaK Uil
TPy0ONIPOBO/1a HA TPYHTOBOM OCHOBAHMH

CxeMa Harpy kKeHHs LenTpanbHblii Koadpuument
yrou 2o, rpaj. M, M, M, NA N, N,
0 0 0 0 0 0 0
30 0,059 0,002 —2,002 0,004 0 | 0004
60 -0,105 0,007 0,007 0,013 0 | -0013
90 -0,136 0,014 -0,013 0,027 0 | 0027
120 -0,155 0,021 -0,019 0,04 0 | -004
150 -0,163 0,026 -0,023 0,05 0 | 005
180 -0,169 0,029 0,025 0,053 0 | 0053
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 -0,114 001 |-001 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 PacueTHblil OMOPHBII MOMEHT OT JEWCTBUS BHELIHEH BEPTUKAIBLHOW HArpy3Ku
IpHU YKJIaJKe TpyObl Ha IUIOTHOE TIPYHTOBOE OCHOBAHHE ONPEIENSETCS C HCIOJIb30BAHUEM
K03 punreHToB, MpuBeACHHBIX B TabymIe 5.12, o cxeme a.

545 Ilpn ykmagke TpyObl Ha ciaOble TPYHTbl pAcUYETHBIH ONOPHBIE MOMEHT
OTIpEIEISIETCS TAKXKE C MCIIOIb30BaHUEM KOX(PHUIIMEHTOB, MPUBEICHHBIX B Tabmuie 5.12, mo
cxeme 6.

5.4.6 PacyerHplii m3ruOaromMii MOMEHT OT JEHCTBHS TPYHTOBOH M TpPAHCIIOPTHOMN
Harpy3oK Ipu yKJaJKe Ha IUIoCKoe ocHoBaHue, KH'M, paBeH

M¢=0.235Q, +Q)r,, 10°°. (5.27)

5.4.7 llpu yxianke Ha MNPOQUIMPOBAHHOE OCHOBAHWE C YIJOM OXBaTa TpYyObl
OCHOBaHMEM 2a u3rudarouiuit MoMeHT M ( paBeH:
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26 = 60° M$=0189(Q, +Q,)r, 10 U
26 = 90° M$=0158(Q, +Q,)r, 10°%; .'.' (5.28)
26 =120° M$=0139(Q, +Q,)r,,10 3Ib

5.4.8 PacyerHblii n3rubaronii MOMEHT OT JIEHCTBUSA Beca BOALI U COOCTBEHHOI'O Beca
TpyOOIPOBO/Ia IIPH YKJIAJAKE Ha TUIOCKOEe OCHOBaHue, KH M, paBeH

M$=018(Q, +Q,)r,10°. (5.29)
5.4.9 Ipu yknaake Ha TPOQUIUPOBAHHOS OCHOBAHHE:
26 = 60° M ®=0131Q, +Q,)r,,10°% U
26 =90° M $=0103(Q, +Q,)r,,10°%; {, (5.30)
26 =120° M®=0,084Q, +Q)r, 10 3'b

5.4.10 PacueTHbIi M3rHOAOMIUI MOMEHT OT JACHCTBHS TOPWU3OHTAIBHBIX HArpy30K,
kH-M, onpeaensiercs mo popmye

M, =-0125(Q, +Q,)r,, 10°3. (5.31)

54.11 BaxewHue mpHUBEACHHbIE HArpy3kd, OKBHMBAJICHTHBIE JIECHCTBYIOIUM
M3ru0aroMM MOMEHTaM, ONpeeNsIIoTes o (hopMyie

_ M
O = 0,318r,,

(5.32)

5.5 PacuyeT Ha NPOYHOCTH NPHU A€l CTBMU HA TPYOONPOBO/J BHEIIHUX HATPY30K

5.5.1 PacueT nmpou3BoAUTCS Ha CIAEAYIOIINE COUETaHUSI OCHOBHBIX Harpy3oK:

1) npu pneiictBuM Ha TpPyOONMPOBOA JABJCHUS TPYHTA 3aChINKH, IEPEIBHKHBIX
TPAaHCIIOPTHBIX CPEACTB, COOCTBEHHOIO Beca TPyOBl, BHEIIHETO THUIPOCTATHYECKOTO
JaBJICHUS, BECa TPAHCIIOPTHPYEMOH BOJIHI,

2) npu JCWCTBMM TPYHTAa 3aChIKHA, aTMOC(HEPHOrO JaBICHUS MPH OOpa30BaHHU B
TpyOONpOBOAC BaKyyMa, COOCTBEHHOTO Beca TPyOOMpOBOIa, Beca BOIBI.

5.5.2 Y cioBre IpOYHOCTH COOJIIO TACTCS, ©CITH

Qu £ Q- (5.33)

5.5.3 Hecymast ctocoOHOCTB 3aChIITAHHOTO TPYOOIPOBO/IA MPH BHEUTHEM HArpy>KCHUHU

Qr?p 3aBUCHT OT IOJIZICPKUBAIOIIETO JIeHCTBUS (OTIIOpa) rpyHTA 3aChINKH, BIUSHAE KOTOPOTO

B pacyeTax y4uThIBaeTCs KO3PPUIMEHTOM &.
5.5.4 Koaddunuenr & onpenensiercs: mo Gopmyiam:
IIpY IEPBOM BapHUaHTE COUYETAHUS HArPy30K
0= 1 ;
N P, (5.34)
P, +0,413P.

IIPY BTOPOM BapHAHTE COYETAHMS HATPY30K

1

0, =—7—7—,
1+P_- P, (5.35)
P, +0,413P,
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rae P, — atMocepHOe JaBleHne Ipy 00pa3oBaHUM B TPYOOIIPOBO/IC BaKyyMa, IPUHIMAEMOE
paeubiM 0,1 MITa.

5.5.5 IlpenensbHast pa3aaBnuBarollas BHELIHSS HarpyskKa Qr?p, neicTByrouas Ha

MO/3EMHBII TPyOOIPOBOJ, ONpEeNesieTcs HCXO0MAs U3 YCIOBHM, 4TO MPH SKBUBAJIEHTHOM
JBYXJIMHEWHOM Harpy >Ke€HUH NPUBEICHHbIMU CUJIAMU W3TMOAIOINNA MOMEHT paBeH

Q' 0
M =0—"-=0,3180Q"r . (5.36)
p
5.5.6 HopmasibHble HAaNpsHKSHMUS, BOSHUKAIOIINE B OMIACHOM ce4eHuH (JIOTKE), paBHbBI
0 0
~oM _03180Q[r6 0950Q1D, (5.37)
W h? h?

Torpa
o _ MRh?
an 0,950DH ! (538)
rae R— pacuernas npounocts, paBHas 300 MITa;
M — K03 PUITHEHT YCIIOBUI pabOThI MaTepraia TpyO, paBHBIN €IMHUIIC TIPU IOBEPUTEITHHOM
BeposTHOCTH P >0,999;
E— K03 GUIUEHT yHIpYroro OTopa IrpyHTa, ONpeAesieMblii pacueToM.

5.6 Pacuyer Ha ycTOIYHBOCTH KPYTroBoii ¢GopMbI ONEPEYHOT0 CeYeHUsI

5.6.1 OmnpenencHue HEOOXOTUMOW HECYIIEH CIIOCOOHOCTH TPyO W3  YCIOBHS
YCTOMYMBOCTA KPYTrOBOW (DOPMBI TIOMEPEYHOTO CEUYCHHSI CJICIyeT MPOBOIUTH MO (opMyJie C
Y4ETOM COCTOSIHUSI HATIOPHOTO TPpyOOIpoBoOIa

q, ° 2§%+Pm +Q. 5 (5:39)
D P
e Oy, — MpeJiesbHas BeIMYMHA BHEIHETO paBHOMepHOro AasiieHus, Mlla, kotopyto tpyOa u3
BUYIII criocobHa BbIep)kaTh 0€3 MOTEPH YCTOMIUBOCTH KPYTOBOH (DOPMBI TIONIEPEIHOTO
CCUCHHUS,
Qup — pacueTHasi BHEIIHsIS IPUBEICHHAs! Harpy3ka, KH/w;
Py — BeTMIMHA BO3MOXKHOTO BaKyyMa Ha pac4eTHOM ydacTke TpyOonpoBoaa, MIla; mpu
OTCYTCTBUH KOHKPETHBIX JaHHBIX ciieayeT npuHuMath paaoi 0,1 MIla;
P.; — BHeNIHee rUIPOCTaTUYECKOE NaBJIICHUE TPYHTOBBIX BOJ Ha TpyOompoBoa, Mlla,
onpeensiercs 1o gopmyite (5.25).

5.7 PacueT Ha :kecTKOCTD (110 1epopMaIiy) NPU BHEUTHEM HATPYy KeHUHU

5.7.1 Ilpu pacuere Ha KECTKOCTb UCXOAHBIM CIY>KUT YCIOBHE, YTOOBI OTHOCUTEIBHOE
YMEHBIICHUE BepTHKAIbHOro quamerpa f/D He npessbimiano, %o

a) 5— s TpyO ¢ aHTHUKOPPO3HUOHHBIM TTOJIMMEPHBIM BHYTPEHHUM TOKPBITHEM;

0) 4 — nus TpyO ¢ IIEMEHTHO-TIOJIMMEPHBIM ITOKPHITHEM;

B) 3— 151 TpyO C IEMEHTHO-TIECYaHbIM BHYTPEHHUM TIOKPBITHEM.

5.7.2 OTr yCcoBHsI BEIPAKAIOTCS HEPABEHCTBAMMU:

Qi

I

f,=f

a

0 £0,05D ; (5.40)
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_ 5.41

fo=f Q“P<>£0,04DH; (541
4P,

_ 5.42

f = Qg 0,03D, , (542
4P

I

rae &— kKod(pGUIUEHT, yYUTHIBAIOIIMIA BIUSHUE OTIOPA IPYHTA;
f — KoadpurmenT, 3aBucsIMI OT CXEMBI paclpeIeNeH s HArPy30K U OTIOPHOM PEaKIH, ¢

Y4E€TOM aKTUBHOT'O BIIMSIHUSL OOKOBOTO JIaBlieHus TpyHTa. [1pn yrie onupanus 20=30°

f =1,23; 2a=90° f =0,974. J]151 paKTHYECKNX PACIECTOB BENMUMHY | MOMKHO PUHIMAT

paBHoii 1,0. Bosiee TouHble 3HaYeHus Kodduimenta f MOXHO HONTYyYUTh B TAOIHIIE

9.17[4].
5.7.3 Kputnueckas BeIMYrHA BHEITHETO JABJICHUS OTPEACIeTCs 0 (hopMyram:
P, _ .
npu P, 3 " A, =2P.P, ; (5.43)
P
npu Prp < 7“ A, = P, (5.44)

rae P,— xectkocth TpyOsI, MIIa, mo M. JleBu;
Pp — *&ecTkocTh rpyHTa, onpezensemas o Gpopmye
P, = 0,125Erp , (5.45)

3nech Er, — Monyns negopmanuu rpysra 3aceinku, Mlla.

5.8 PacueT Ha MPOYHOCTH TPYO NMPH COBMECTHOM BO3/1€lCTBUH
BHEIIHNX HATPY30K M BHYTPEHHET 0 1aBJIeHUSA

5.8.1 Ilpm cOBMECTHOM BO3/CHCTBUM BHENIHUX NPUBEJCHHBIX Harpy3ok Q wu
BHYTPEHHETO  TMJIPaBJIMYECKOrO JABJICHUS 3aBUCUMOCTb  MEXJAYy HHUMHU  SBJIIETCS
npsimonuHeitHoil. [Ipu pabore matepuana TpyObl B yOpyroi CTaguu HAIpsDKEHUS OT ATUX
Harpy3ok cymmupyooTtes, cM. [1], [8], [9].

B o6uiem cityuae 3Ta 3aBUCUMOCTb BbIpaxkaeTcs popMyioi
_ an 9

Q5
rae Py, — BenmunHa BHyTpeHHETO naBieHus npu Qup, MIla;
P~ — necymias crioco6HOCTh TpyObl Ha BHYTpEHHEE rHpocTaThueckoe nasieHue, Mlla;
Q° — HecyImas cocoGHOCTH TPYOBI Ha BHELIHIOK [PHBEACHHYIO HATPY3KY OT IPYHTA H
tpaHcnopTa, KH/wm;
Qnp — BeIMYMHA NPUBEJCHHON BHEIIHEH Harpy3kH, KH/m
Q, = QOE?L- 3% (5.47)
Qg
5.8.2 3nauenus P OTpeeNstoTes 1Mo hopmyJie
PO = R’;h ,
r0
rae R, — pacuernas npounocts, paBHas 300 Mlla;
I'o — BHYTPEHHUH paauyc TpyObl, cM;
h — tosnuHa cTeHKu TPy OB, CM.

— po
Py =P

(5.46)

(5.48)
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5.8.3 3uauerms Q° ompenemnstoTes mo Gopmyie

Q°=0524

R h%*b

C

rae b — ycnoBHas anmuHa TpyObl, paBHas 1 M;
I — paanyc CpeIMHHON MIOBEPXHOCTU TPYOBI, CM.
5.8.4 3uauenns P’ u Q° wis 1py6 muamerpamu 80 — 1000 mm kiacco K-9 u K-10 s
HE3aCBIITAHHOTO TPYOOIpPOBOIa MpUBEACHBI B Tabuie 5.13.

CII 66.13330.2011

(5.49)

Tab6numa 513 — Hecymasi cnoco0HOCTH HE3aCHINIAHHOTO TPYOONPOBO/1a HA BHELIHIOK)
narpysky Q° u BHyTpennee napienue P°

Krnacc K-9 Krnacc K-10
Dy, My Q°, kH/m ° MIla Q°, kH/m ° MIla Puery MlTa
80 123,0 41,9 125,0 42,0 50
100 96,4 33,9 96,6 334 50
125 82,0 27,3 83,0 27,3 50
150 73,2 23,9 77,6 25,8 50
200 55,6 18,0 68,3 20,0 50
250 51,7 15,7 65,6 17,4 50
300 48,9 13,8 60,1 15,3 50
350 50,2 12,8 61,4 14,1 4,0
400 47,1 11,8 59,4 13,1 4,0
450 49,5 11,0 60,2 12,4 4,0
500 46,2 10,4 56,8 115 4,0
600 47,0 9,7 57,8 10,8 4,0
700 47,8 9,2 63,4 10,2 32
800 51,9 8,6 62,4 9,7 32
900 515 81 63,4 9,0 3,2
1000 54,9 8,3 67,3 9,2 3,2
IMIpumMeuanue — Py, — BeIHYAHA 3aBOJICKOI'0 HCIBITATEILHOIO JABJICHHS KaXJI0H TpyObl Ha
BOJIOHETPOHHUIIAEMOCTH, SIBJISETCS HE PACUCTHOM, a 0TOPAK OBOYHOY TEXHOJIOIHYECK Ot

5.8.5 I'paduk MpOYHOCTH HE3ACHITAHHOTO TPYOOIPOBOJA TMPH KOMOMHHUPOBAHHOM
HATPy3Ke, NMPEICTABISIONMA COOOH mpsMyto JmHHIO B KoopmuHatax Q°P°, mpuBeneH Ha
pucyHke 5.6.

5.8.6 I'paduku SBISAIOTCA JMHUSMH PABHOW TPOYHOCTH TIPU JIFOOBIX COYETAHHIX
Harpy3o0K, KOrJja CyMMapHbIe HalpsDKEHHUS B CTEHKaxX TpyOs! He npesbimaioT Ry=300 MIla ot
BO3JICHUCTBUSl BHEIIHMX HArpy30K M BHYTPEHHETO [ABJCHUS TIPU JIIOOBIX COYCTAHHUSX.
[MosicHeHust MO MCIMOJIK30BaHKIO rpaduka (prucyHOK 5.6) mpuBeaeHBI B MpUMEpe pacdera B
paznene 5.10.

5.8.7 Koapdumument 3amaca mpouHocTH TpyOompoBona Ha BHemHHEe Harpys3ku Ko
MOET OBITh TOJTy4eH 13 cooTHomerns Q°/ Q. =Ko

y N
Koadurment 3amaca npoynoctn K, == =—————— =14 npuHar B JalbHEHIINX

y, 300MlIla
pacueTax yCJIOBHO paBHBIM eauuuiie. [Ipu ynpyroii pabote MaTepuaia TpyObl COOTHOMICHHE

pr

Yo

CIIPaBCJIMBO TAKKC JJI HAIPY30K, BhI3BIBAIOIUX 3TU HAIIPSAKCHUA.
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Pucynoxk 5.6 — I'paduxu npounoctu Tpy6 guamerpom 600 mm kiaacco K-9 n K-10

5.9 Pacuer Ha NPOYHOCTH TPYO NPH AeliCTBUM HA TPYOONIPOBOI
BHYTPEHHEr 0 JaBJIeHHs IPU OTCYTCTBMHM BHEIIHeH HATPY3KHU

5.9.1 PacuerHoe BHyTpeHHee AaBicHHE B TpyOompoBone P, Mlla, ompenensercs 1o

bopmyie

P= 2R, 5.50
- mO DH _ 2h’ ( " )

rae R, — pacuernoe conporusienne uyryna, Mlla; R, =300 MlIa;
My — K03 unmeHT ycnoBus padoTsl, paBHbIi 1,0;
h — tommuaa crenku TpyObl, CM;

D, — Hapy>xHbIi1 [uamMeTp TpyObl, CM.
5.9.2 HomuHabHast TOJIIMHA CTEHKH TPYO h, cM, ompeieisieTcs 1o SMImMpHyYecKoi Gopmyie

h=k(0,5+0,001Dy), (5.51)

rae K— 0e3pasmephbiii K03 HUIMEHT, UCTIOIB3Y MBIl /It 0003HaYCHHS Kiiacca TpYO;
npuanmaetcs paabiM 8, 9, 10,11, 12 m .1,
Dy — ycnoBHbIi poxoa TpyOBl, CM.
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5.9.3 JlomycTuMoe BHYTpeHHEE TaBJICHHWE B TPYOOIPOBOJE HA YCIOBHS BPEMEHHOU
MIPOYHOCTH PacTpyOHOM TPy OBl ONpeesieTcs o JaHHBIM Ta0auis! 5.14.

5.9.4 Jlonyctumasi MaKCUMallbHas! BEJIMYMHA BHYTPEHHETO THPABINYECKOTO JaBJICHUS
TpyOompoBoaa nisi (DJIaHIIEBBIX COCIMHEHHMM Ompeaensercs u3 Tabiuiel 5.15 mcxoxas us
MIPUHIAIIA PABHOIIPOYHOCTH TPYO, CTHIKOBBIX COSTMHEHUN U (PUTHHTOB.

5.9.5 McnbiTaTenbHOE JaBiIeHUE MOA3EMHBIX TpyOoTpoBo10B B cooTBeTcTBUU co CHuI
3.05.04 moxpazaensieTcs Ha MpeABapUTeIbHOE Py U IpueMoYHoe P.

5.9.6 IlpeaBapuTenbHOE UCIBITATEIBHOE NABJICHUE OMPEJEISETCS B COOTBETCTBUU CO
CHull 3.05.04 kak BHyTpeHHEe pacdyeTHoe JaBiieHHe ¢ Koddduruentom 1,25.

5.9.7 IlpuemouHOe UCTIBITATEIBHOE NaBieHue paBHO Pr= P,+0,5 MIla.

Taonuma 514 — JlomycTUMoe BHyTPeHHEE IHIPABJIHYECKOE aBJIeHHE B TPYOONpoBoIe
¢ pacTpyonbimMu coequHeHusiME <1 Y TON» u «RJ», MIla, 15 Tpyo

kiaacca K-9
V croBHbIH « TYTON» «RJI»
HpOX0J, MM Pron Py I Pron Py Pr
80 6,4 8,0 8,5 8,8 11,0 11,5
100 6,4 8,0 8,5 75 9,4 9,9
125 6,4 8,0 8,5 6,3 79 8,4
150 6,4 8,0 8,5 6,3 79 8,4
200 6,2 7,75 8,25 49 6,1 6,6
250 54 6,75 7,25 3,6 45 50
300 49 6,12 6,61 34 42 47
350 45 5,62 6,12 3,0 3,7 42
400 42 5,25 575 25 31 3,6
500 3,8 4,75 5,25 25 31 3,6
600 3,6 45 50 — — —
700 34 4,25 475 — — —
800 3,2 4,0 45 — — —
900 31 39 44 — — —
1000 30 3,75 4,25 — — —

Taonuma 515 — JlomycTuMoe BHyTpeHHee THAPABJIMYECKOE AaBJIEHUE [JIs1 (PIaHIEeBbIX
coenuuenmii, MIla

YV CIOBHBIHIIPOXOJ, MM Pron P, P
80 25 31 3,6
100 25 31 3,6
125 25 31 3,6
150 25 31 3,6
200 25 31 3,6
250 25 31 3,6
300 25 31 3,6
350 25 31 3,6
400 25 31 3,6
500 25 31 3,6
600 1,6 2,0 25
700 1,6 2,0 25
800 1,6 2,0 25
900 1,6 2,0 25

1000 16 2,0 2,5
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5.10 Knace mpouynoctu Tpy6 n3 BULLT

5.10.1 Beibop kiacca MpOYHOCTH TPyO Ha TEPBOW CTaIWU pacyera OCYIIECTBISETCS
METOJIOM COIIOCTABIICHHS HECYIIEH CITOCOOHOCTH TPyO Ha BO3JACHCTBUE BHEIIHEH Harpy3ku Q
Y BHYTPEHHETO JIaBJIeHHsI P He3aChIIaHHOTO TPYOOmpoBoIa.

5.10.2 Hecymas criocoOHOCTh P° 1 MaxkcuMaibHO JIOITyCTUMOE BHYTPEHHEE J1aBJICHUE
Piax, MIIa (P°=Ppa), TIPH HE3aCHIIAHHOM TPYGOIPOBOJIE ONMPENCIMIOTCS U3 Tabmuis 5.13, a
JOMTyCTUMOE BHYTPEHHEE JIaBJICHHE 3aCHINKH TPYHTA B 3aBUCHMOCTH OT BHEUTHEW TPYHTOBOM
Y TPAHCIIOPTHOM HArpy30K OMpPEIENSIETCS PACUCTOM.

5.10.3 OcHOBHBIM KpHUTEpHEM OIICHKH BBIOOpA Kilacca TpyO Ha MEpBOM CTaJWU pacdera
ABIsIeTCS KO3 PHUIMEHT 3amaca mpoYHOCTH Ko, KOTOPBIA HE JOJDKEH OBITh MEHEE €JIMHUIIBI
NPU CPaBHEHUHM HECYIIEH CHOCOOHOCTH TPyObl Ha BHEIIHIOI MPUBEICHHYIO HArpy3ky u
JOMYyCTUMOTO BHYTPEHHETO JaBJICHUS C 3aJaHHBIM pabouynM naBieHueM. KoaddummeHT
3amaca mpoyHocTH Kgorpeaensercst B cOOTBeTCTBUM ¢ 5.8.7.

5.10.4 [puHsATHIN KIacc MPOYHOCTH TPYO HA MEPBOM CTAIMH JOJDKEH OBITH pacCUUTaH
Ha TMPOYHOCTh, YCTOWYUBOCTH, Ae(OPMATHBHOCTh, KPHUTHUYECKYIO BEIMYMHY BHEIIHETO
JABJICHUS TIPH PACUETHBIX 3HAYCHHUAX Qsy.

5.10.5 B cmywae ecnu BBIOpaHHBIH Kjacc MPOYHOCTH TPYyO TNPH BBIYMCICHHBIX
MIPUBEJICHHBIX Harpy3kax HE YJOBJETBOPSET KPUTCPHUIO MPOYHOCTH TIPH YKIIAJTKE TPYOBI Ha
TUIOCKOE TPYHTOBOE OCHOBAaHHWE, TO CIEAYET MPEIyCMOTPETh MPUMEHEHHE 0oJiee BBHICOKOTO
KJ1acca IMPOYHOCTH.

5.10.6 Eciim mpuMeHeHue apyroro kjacca TpyO MpH YKIAIKe Ha INIOCKOS OCHOBAHHE
SBIIIETCS SKOHOMHYECKH HEIEeIecoo0pa3HbIM, CJIeIyeT paccMaTpuBaTh pacder TpyO Ha
MPOYHOCTH TPH YKIIAJKE Ha CIPO(HUIMPOBAHHOE OCHOBAHUE C YTJIOM oxBaTa TpyOsr 20=60°;
90°; 120°.

5.10.7 ComocraBnenne Hecyuieil crmocoGHoctH TpybompoBoma Q° uw P°
JICUCTBYIONIMMHA BHEUTHHMHU TPUBEJCHHBIMA HAarpy3KamMd ¥ BHYTPEHHHM JaBJICHHUEM
PEKOMEHIyeTCsl TaKKe IPOU3BOAMTH, UCHOJb3Ys NPSIMOJIMHEWHbIM TIpaduK paBHON
MPOYHOCTH TpyO TPH COBMECTHOM BO3JCHCTBUU BHEIIHUX HArpy30K W BHYTPEHHETO
napnenus (pucyHok 5.6).

IIpumep pacyera Ha npouHocTh TPyOonpoBoaa u3 BULLT xuamerpom 600 mm

TpeOyercst MPOBECTH pacyeT HAa MPOYHOCTH, YCTOHYNBOCTH U )KECTKOCTh TPYOONpoBOIa
n3 BULUT nnamerpom 600 MM [UTs CIeIYIOMINX YCIIOBU:

Tpy©Os! Kitacca K-9 mo 'OCT P NCO 2531,

HapYXKHBIN qrameTp 635 mm;

TOJIIIMHA CTEHKH TPYObI 9,9 MM;

YKJIa/IKa B TpaHIIee C HAKIOHHBIMUA CTEHKaMH, 3aI0KeHHEe oTKoca Mg p=0,5 Ha 1utockoe
OCHOBaHHE,;

rpynna rpynta [-111 (cyriaunkn);

y 1eNIbHBIN Bec rpyHTa =17,7 kH/M;

Moy b fedopmanun rpyHaTa E,=2,2 Mlla;

YIUIOTHEHHE TPYHTa — HOPMAJIBHOE

1y OnHa 3aJI0KeHHsI — 2 M,

TpaHcnopTHas Harpy3ka HI'-60 (oqHa mamimHa);

BHEIIHSS THIPOCTATHYECKAsT HArpy3Ka OTCYTCTBYET,

pacyeTHOE BHyTPEHHEE THIPOCTaTHYECKOe AaBiicHue paBHo 1,6 MIIa;
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pacyeTHOE CONPOTHBICHHWE MarTepuayna TpyObl Ha pacTspkeHune R,=300 Mlla, mpwu
JOBEpHUTENIbHON BeposTHOCTH P*>0,997.
Onpeodenenue Hazpy30K om 0a6leHUs 2PYHMA 3ACLINKU.
[IInpuHa TpaHIIEeH 1O BEPXY:
B,=D,+08=143wm;
B =B, +2(D,m,,)=143+2(0,63>0,5) = 2,06  ;

B, =B, + 28D, + 1 On,, =143+ 2B63+ 2% 5=305u.
e 2g " e 2g

Koapdumment Kip, = 0,9 mpu H_ 2. 0,65 (cm. Tabnuiy 5.6).
B, 305
[TapameTp, XapaKTepH3 YOI )KECTKOCTh IPYHTA 3aCHITKH
P, =0125E  =0125%,2=0,275MIla .

[TapameTp, XapakTepu3 YL KECTKOCTh TPy OOIIPOBOIA
.3

. .3
P =2k N 2 =2u7x40°8 2% 9 —134mma,
EDH- hg €635- 994
rae E — moxyns FOnra mst BULLT E=1,720° Ila.
Koaddumument y = 0,98.
Koa¢pdunuent y paBen
_ 1 _ 1 _
MBI D) . L0275206- 063 o
142 0¥ v/ 142
P 4D, 1,34>0,98>0,63

Koaddunnent koHIIEHTpalMK JaBJICHUS TPYHTA 3aCHITTKH
_ 3P, - Py) _ 3(134- 0,275)
2P, +2P,) 2(L34+2>0,275)
Omnpenenenne npoussenennii BK mu D K, :
BK,,m=2,06X0,9>0,512 = 0,95;
D,K, =0,63%,29=0,81.

Tak xak D, K, <BK_ ui, To onpejiesieHne BepTHKAIBHON HArPY3KH OT JIABJICHUS TPYHTA

=129.

3aChIIKU MTPOU3BOAUTCS 10 (hopMyJie
Qp, =nrHuD, K, =115X7,7>2>0,63%,29 = 33,08 kH/m .

PaBHOnelicTByIOIIAss pacYETHOM TOPU3OHTAIBHOM HAarpy3kKu OT OOKOBOTO JaBJICHUS
rPYHTA 3aChIIKU

063

5 s )

Q. =nrH + =D 5, = 097,782+~ 0,63>0,05 = 4,65 KH/u.
e 2 g e 2}

Onpeodenenue Hazpy3xku om 0aeieHusi HA3eMHO20 MPAHCNOPMA

PaBHOzelcTBYIOIAss pacyeTHOM BEPTHUKAIBHOM HArpy3kKu OT JaBJEHUS HA3€MHOIO
TPAaHCIIOPTa
Qr, =nqg,,D,m, K, =1,0x8,7>0,63%,0°4,29 =15,07 xkH/m .

Tp_
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PaBHOzelCcTBYIOIAs pACYETHON TOPU3OHTAIBHOM HArpy3Kd OT JABJIEHUS HA3€MHOTO
TPaHCIIOPTa

Q;, =nq,,uD, 1, =1,0x48,7X2x0,98>0,63>0,2 = 2,30 kH/m .

PaBHozelicTByIOIIasi pacyeTHONM BEPTUKAIbHOM HArpy3kKd OT COOCTBEHHOTO Beca
TpyOonpoBoa

Q, =npr, h(D, - h) =11>314x72,6X0,0099(0,63 - 0,0099) =1,54 kH/m .

PaBHOzelCcTBYIOIAs PaCYETHOM BEPTUKAJIBHOW HArpy3KH OT Beca TPAHCIIOPTHPYEMOU

BO/IBI
Q, =n0,25pr Db =1>0,25x314>9,8>0,612° ¥ = 2,89 kH/m .
PacueT Ha mpoYHOCTH NpU JEHCTBUM HA TPYOONPOBOI BHEIIHUX HArPY30K:

M ¢=0,235(Q", +Q r,, =0,235(33,08+15,07)0,317 = 358 kH/m;
M €=018(Q, +Q,)r,, = 018(154 + 2,89)0,317 = 0,25 kH/m;
M, =-0125(Q, +Q: )r, = - 0,125(4,65+2,30)0,317 = - 0,28 kH/m ;
M =M +ME+M, =38+0,25- 0,28=355kH/m.

OnpeneneHue pacueTHOM TMHEHHON MPUBEIEHHON YKBUBAJIEHTHON HArpy3Ku

Q° = M _ 355 =35,2kH/™m .
w 0,318r, 0,318>0,317

Omnpenenenne ko3hHUIMEHTA, YIUTHIBAIOIIETO BIMSIHUE OTIIOPa TPyHTA

_ 1 _ 1 _
0= P - 0.275 =0834.
1+

P

1+——*
P, +0143P 1,44+0,143>0,275

OmnpeneneHue npeneabHON pa3aaBiIuBaroLIeii HAarpy3Kku TpyObl, YJI0)KEHHOH B TPYHTE
mRh®> _ 300»9,9°
0,95x,D, 0,95>0,834>630

Jlns Tpy6 knacca K-9 Q° = 47,0 kH/wm .
Koaddunuents! 3amaca mpouHOCTH
58,9 47,0
K¢=——=17; K$=—"—-=133.
¥ 35,2 L 4 35,2 L

V clloBHE MPOYHOCTH COOJTIO TACTCSL.

Q= =589 kH/u .

Pacuer Ha NPOYHOCTH NPHU A CTBUY IPYHTOBBIX HATPY30K, Beca TPyOONpoBo/a,
BO/IbI U 00pa30BaHNsl B TPYOONPOBO/Ie BAKYyMa

CyMMapHBIif MOMEHT OT JeHCTBHSI 3TUX Harpy3ok M=2,28+0,25-0,18=2,35 kH-m, Tornma
pacueTHast npuBeaeHHas Harpy3ka Qp, paBHa 25,4 xkH-m. PacueTHas npuBeneHHas HarpysKa
OT BCEX JICUCTBYIONIMX CHJI (CM. pacder Boiie) paBHa 35,2

Omnpenenenre Kod(pGUIUEHTa, YUYUTHIBAIOIIETO0 BIMSHUE OTHOpa TIpyHTa IpuU
o0Opa3oBaHHU B TPyOOIPOBOJIE BaKyyma
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1 1
0, = = =0,79,
P,-P, |, 0275-01

“p +0143p,  134+0143:0275

rae P, — BeInmuuHa BakyyMma B TpyOOIpoBoOIE.
Ormpenenenne MpenebHOW JOMYyCTUMOM pa3/IaBlIMBAIONICl BHEIIHEH HArpy3Kd IpHU
o0Opa3oBaHHU B TPyOOIPOBOJE BaKyyma
mRh? 0>300>9,9°
oD, 0,79>0,63
Y cnoBre mpouHocTr coburomaercs 61,18 > 325 kH/m, koadduiment 3amaca mpoIHOCTH
K= % =24.
254
Pacuyersr mokazamm, uro TpyOosr w3 BUILID kmacca K-9 nmmamerpom 635 mm
Y IOBJIETBOPSIIOT TPEOOBAHMSIM HAJEKHOW pabOTHI MOA3EMHOTO HAIOPHOTO TpyOOompoBoaa
pu 00pa30BaHUM BaKyyma

5.11 Pacuer Ha ycTOIYMBOCTb NPU BO3/1eliCTBUH HA TPYOONPOBO/ BHELIHUX HATPY30K

5.11.1 Kpuruyeckoe BHEIIHEE PABHOMEPHOE JIaBJICHUE ONPEIEISIeTCs CIEIYIOIUM
o0pazom.

P
U3 yenosust P £ A:‘

noxydaem, uto Py, = 0,275 MIla < 0,335 Mlla, toraa Oy, = Py =

=1,34 MI1a.

5.11.2 OnmnpenenseM paBHOMEPHO pAacCHpEEIEHHOE JaBJICEHHE OT JCUCTBYIOMICH
Harpy3ku ¢ yueToM (1 u 6e3 yueTa O BO3/IeHCTBUS TPAHCIOPTHBIX HArpy30K:

1) npu neiicTBUM Ha TPYOOIPOBO/I BHEIIHUX HArPY30K:

q, = Q. = 352 =0,55 MIla K, = 134 =243
D, 635 0,55
g, = 2o = 24 .40 MrTa Ky == =335
D, 635 0,40
2) npu 00pa3oBaHUK B TPYOONPOBOJIC BaKyyMa
q, = Qus P, =055+01=0,65MIla Ko =2,06;
D
g, =2 +p =04+01=05Mlla K, = 2,68
D

H

VY cnoBUSIM yCTOMYMBOCTU TPYOONPOBO/T Y AOBJIETBOPSIET.
5.12 Pacuet Ha KecTKOCTh (10 AepopMalii) MPH BHEIIHEM HATPYKEHUH
pac4eTHOI NPUBEACHHOI HATPY3KOH

5.12.1 Pacuer momyctuMoro mporuba s TpyO ¢ IEeMEHTHO-TIECUaHBIM MOKPHITHEM B
3€MJIE BBINOJIHAETCA 110 YCIOBUIO

f= fﬂp 0 £ 0,03x635=19,05 mm,
rne f = % = 6,6 MM ; P,=1,34 MIla; Q,,=35,2 kH/m; &= 0,79;
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Koaddunment 3anaca npounoctu Ko pasen 19,05/6,6 = 2,88.

XKectkocTp TpyOompoBoma IOCTATOYHA TpPHU  33JaHHBIX  YCJIOBUSIX  BHEIITHEH
IIPUBEICHHON Harpy3KHu.

5.12.2 PacyeTtsl moka3and, 4TO MPH 3aJaHHBIX MapaMeTpax BHEIIHEH HArpy3Kd TPyObI
mramerpoM 600 MM kimacca K-9 momHOCTBIO yIOBIETBOPSIOT TPEOOBAHUSAM IO TPOYHOCTH,
YCTOWYMBOCTHU M JKECTKOCTH OT BO3JICHCTBHUS BHEITHUX HATPY30K.

5.12.3 Pacuer TpyOompoBo1a HA KOMOWHHPOBAHHYO HATPY3KY MIPOU3BOIUTCS IJISI ABYX
CITy4aes:

HE3aCBIIIaHHOTO TPYOOIPOBO/IA;

3achlIaHHOTO TPYOOMNpoBOIa.

5.12.4 3naueHus] JOMYCTHMOTO BHYTPEHHETO NaBJICHUS P, ansa TpyO kmacca K-9,
omnpenensiemoro no popmyie (5.48), paBHsi:

% O
1) Pg, =P° %1 Q”" 0,78 35205 42 MITa;

B
» 0 35,2
z{on P :_ ’ g[' _9—397 MTIla .
Pron nns pr6 mrametrpoM 600 MM mo manHeM Tabmumbl  5.14 pasao 3,6 Mlla,
3ajaHHoe pabouee naBinenne paBHo 1,6 Mlla. Koaddumuentsr 3amaca mpoyHOCTH Ha
BHYTpEHHEE JIaBJICHUE PAaBHBI

e 4704

2,45 3,97
K$=""=15u Kg="""=26.
§=" "Lon K= ¢

KoaddunmenTs! 3amaca mnpodHOCTH MPH 3aJaHHOM pabodeM raBieHnH Pps=1,6 MIla Oy myT
cooTBeTcTBeHHO paBHbI 2,01 1 2,90.

5.12.5 3HaveHHS HCHBITATEIHLHOTO JaBJeHUS P, TpyOONpoBOJa, ONpeAeisieMbIe 10
CHull 3.05.01, 6y nyTpaBHBI

P, =125P,; =1,25%,6 =2,0 MIla.

3nauenue P, Ha3HAYACTCS] paCUeTOM ISl KOHKPETHOTO TPy OOIpoBOIa.

5.12.6 [ns pacyeToB pEKOMEHAYETCS HCIOJB30BaTh Takxke Trpaduk Hecymei
CIIOCOOHOCTH TPYO HE3aCHIIAHHOTO TPYOOIPOBO/Ia, MPUBEICHHOTO HA PUCYHKE 5.6, KOTOPHIi
MO3BOJISIET OIPENICIUTh 3HAYCHUS BHEIIHEH NMPUBEICHHOW HArpy3KH OT 3a/laHHBIX BEIMYHH
BHYTPEHHETO JaBIICHUS U HA00OPOT.

5.12.7 TlpenBapuTenbHOE HWCHBITATEIBHOE [aBJICHHWE B TPYOONpPOBOAE C pabOUYnM
nasieanem 1,6 MIla B cootBercTBum ¢ Tabmuneir 5.14 momwkHO OBITH paBHO 2,0 MIla,
npueModHoe nasienue Pr= P,+ 0,5=25 MlIla.

BenmnunHa MOMyCTHMOTO NaBJICHHS M3 YCIIOBHS NMPOYHOCTH B TPYOONPOBOJIE NpH
Qup =35,2 kH/m nns tpy6sl knacca K-9 paBna 2,5 MIla (mo rpaduky 5.6); P,=4,5;
P.=5,0 MIla.

5.12.8 Pacyetsl nokazanmm, uto Tpyda kinacca K-9 muamerpom 600 MM yoBieTBopsieT
BCEM TMPOYHOCTHBIM TPEOOBAHUSAM, IPEABABISEMBIM K HE3aCHIIIAHHOMY W 3acCBHITAaHHOMY
TpyOorpoBoaamM, mpu padbodem nasiennu 1,6 MIla.

5.12.9 Meroauka pacuera, H3JI0KEHHAS B pa3jielie 5, Mo3BoJIIeT BEIOPATh ONITUMATBHOES
pabodee W WCHBITATEIBHOE IaBJICHHWE B 3aBHCHMOCTH OT BHEIIHMX HArpy3oK IS BCEX
JMAMETPOB M KJIACCOB TPYO, MPUBEACHHBIX B MIPHIIOKEHUN A.

5.12.10 KoncTpykuuu TpyO ¥ COETMHUTEIBHBIX YacTeH, MPUBEJICHHBIC B TPUIIOKECHUH
b, cootBercTBYIOT OcHOBHBIM TpeboBanusim ['OCT P MCO 2531.
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5.13 ITapameTpsl, BJIUSIONINE HA KOPPO3HOHHYI0 aTrPeCCUBHOCTH
TPYHTOB 110 OTHOLIEHMIO K TpyOam u3 BULIT

5.131 CormacHo 'OCT P UCO 2531 Ha KOppO3MOHHYIO arpecCMBHOCTH TPYHTOB TIO
oTHoweHuto K Tpy6am n3 BUILI BmusitoT cnemyromue napameTpbl 1 0OCTOSITENBCTBA: Y AETbHOE
AIIEKTPUIECKOE CONPOTHBIICHWE TPYHTOB, pH; HamMuue TPYyHTOBBIX BOJ HA YpPOBHE TpPYOBI,
HaJIMYME KOPPO3HOHHBIX AJIEMEHTOB M3-3a CBSI3H C HAPyKHBIMUA METAUTMYECKUMHI KOHCTPYKIUSIMHY,
3apaKeHHUE ITOYBbI CTOYHBIMH BOJIAMH MITH OTXO/IaMH, BO3JICUCTBHE OITYKIIAFOIIIX TOKOB.

5.13.2 Kpurepusimu oracHOCTH Koppo3uu Tpy©0 u3 BUILIT MoryT CityKUThb:

BEJIMYMHA Y ISITBHOTO 3JICKTPUIECKOTO COMPOTUBIICHHSI TpYHTA p MeHbIe 30 OMMm;

BennunHa pH MeHbIIe 6;

3arps3HEHUE TOPOJCKUMH W TIPOW3BOJICTBEHHBIMH CTOYHBIMH BOJAMH, a TaKKe
OpPraHMYECKHMMH BEIIECTBAMH, TIOCTYHBIIUMHE C IPOMBIIIJICHHBIMU BEIOpOCaMHU ;

HAJIMYHE KOPPO3UOHHBIX JJIEMEHTOB H3-3a CBS3M C HAPYXHBIMH METAJUTHYECKHMHU
KOHCTPYKIUSMH, CTIOCOOCTBYIOIIMMHU TIOSIBIICHUIO MaKpOIIap.

5.13.3 BaxueimumM u3 niepedncicHHbX B 5.13.1 kpurepueB omacHOCTH KOPpo3uu TpyO
n3 BULII sBisleTcsa BeMYuHa y IEIBHOTO JIEKTPOCONPOTUBIICHNS IPyHTAa. DaKTUYECKH OHA
ompenenseT Bce Apyrue GakTophl, CIIOCOOCTBYIOIINE KOPPO3UH.

5.13.4 Meronuka onpeeNieH sl yAeTbHOTO IEKTPHUECKOTO COMPOTHBIICHUS TPYHTA p
npunumaetcsi B cootBerctBuu ¢ ['OCT 9.602.

5.13.5 Kpurepuem omacHoro BIHSHUS OJY>KIAIOMIETO TIOCTOSHHOTO TOKAa Ha
TpyOomnpoBox w3 BUYIIID sBiusercss Hamuuue HW3MEHSIONIETOCS 1O 3HAKy W 3HAYCHUIO
CMEIICHHS TIOTEHIMAajJa COOPYXKEHHS MO0 OTHOMICHHIO K €ro CTallMOHAPHOMY IOTCHIIHATY
(3HaKomepeMeHHas 30Ha) WM HAJTUYUE TOJIBKO MOJIOKUTEIBLHOrO CMEIICHUs MMOTCHIUANA,
KaK [TPaBHJIO, M3MCHSOIIETOCS 110 3HaUCHHIO (aHOJHAsI 30HA).

5.13.6 MeTonuka onpeeneHusl OIacHOTO BIHUSHUS OJIYKIArOIIEro MOCTOSIHHOTO TOKa
npunumaercs B cootBerctBuu ¢ ['OCT 9.602 u P /1 153-39.4-091 [10].

5.13.7 KputepueM OIAacHOTO BIIMSIHUSI TIEPEMEHHOTO TOKA MPOMBIIDICHHOW YacTOTHI
(6uy ) maromero Wik UHIyIHPOBAHHOTO) Ha TpyOomnpoBo bl u3 BUILI sBisiercs: cmelieHne
CpeIlHero 3HaYeHHs MMOTEHIaIa TPYyOOIIPOBO/Ia B OTPUILIATEIHHYIO CTOPOHY HE MEHEe YeM
Ha 10 MB 1o OTHOIIEHHIO K CTAIMOHAPHOMY MOTCHIIMATY WJIM HAJHMYHUE IIEPEMEHHOTO TOKa
IWIOTHOCTBIO Gottee 1 MA/cm? (10 A/M?) Ha BCIIOMOTATEIBHOM IISKTPOIE.

5.13.8 Meronuka ompeneNeHUs] OMACHOTO BJHSHUA IEPEMEHHOTO TOKa
npunumaetcst B cootBerctBuu ¢ 'OCT 9.602 u P /1 153-39.4-091 [10].

5139 OmnacHoe BIMSHWE TIOCTOSIHHOTO OJTY’)KHAIOIIEro M TIEPEMEHHOr0 TOKOB CIICTyeT
oueHuBaTh Ui TpyoOorpoBogoB u3 BUYIIID Tombko B TOM cilyyae, KOrja COSAMHEHUS TPyO
00ECTICUMBAIOT HEMPEPHIBHYIO AJICKTPUYESCKYIO CBsI3b MO MeETa/LTy (CBapHble WM (pIIaHICBBIC
coemuuenusi). [lpu  pactpyOHOM coequHenun Tpy0 w3  BUILD dyepes wsonmpyromme
VIUIOTHUTEIBHBIC PE3MHOBBIE KOJIBIIA WM MPOKIIA/IKH, YCTAHABIMBAEMbIC HA PACCTOSTHUM HE Ooliee
YyeM depe3 6 M, HeMpephIBHOCTb LETH 110 METALTY HAPYIIACTCS ¥ OMTACHOCTh JICHCTBUS Oy KIArOIIHX
TOKOB 3HAYUTEIGHO YMEHBIIACTCS, YTO CO3/AeT YCIOBHWS, WCKIFOYAONME HEOOXOIMMOCTh
TPUMEHEHHSI CTICIHAITBHBIX MEP TIO 3aIUTE TPYOOIPOBOIOB OT BIIMSTHUSI 0Ty KIAIOIIIX TOKOB.

5.14 3amuTHbIe NOKpbITHSA 14 TPYO n3 BULII u TpedoBanust kK HUM

5141 [Ins 3amurhl OT KOPPO3UMM NOJA3eMHBIX TpyOompoojgoB u3z BUIIIT B
3aBUCHMOCTH OT YCJIOBHIA SKCIUTyaTaliK (KOPPO3MOHHOM arpecCUBHOCTU TPYHTOB M HAJIUYHUS
OJIy K IAIOIIIX TOKOB) UCIIOJIB3YIOTCSL:
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3aIlUTHBIC ITIOKPBITUA (KaK H30JIAIIUOHHBIC, TaK U IIPOTECKTOPHOI'O TI/IHa);

3JICKTPOXHMMHUYECCKAs 3alMTa,

crienuajibHada 1ocCTEJib IO/ pr601'[p0B0}1 M 3aCbIllIKa 'PYHTOM, KakK IIpaBHJIO, IICCKOM B

LEJAX CHY)KEHUS! KOPPO3UOHHOM arpeCCUBHOCTH I'PYHTA.

5.14.2 Cormacio I'OCT P MCO 2531 B 3aBHCHMOCTH OT BHEIIHUX YCIOBUH
sKcIuryaTanuu TpyoOomnpoBomoB w3 BUIID u ¢ ydeTrom neHCTBYIOMMX HAITMOHAIBHBIX
CTaHAAPTOB MOTYT MCIOJIb30BAaThCSl 3AIUTHBIE HAPYXKHBIE IOKPBITUS W3 CIEAYIOIINX

MaTepHaJoB:
METAJTMYECKUN IMHK C 3allUTHBIM CJIOEM;

O6OF&HI€HH3$I OUHKOM (III/IHKOHaHOJ'IHeHHaﬂ) KpacKa € 3alllMTHBIM CJIOEM,
YTOJIICHHOEC NOKPBITHUEC U3 METAJNIMYCCKOI'O IMHKA C 3allIMTHBIM CJIOEM,

MOJINYPETaH,

MIOJINATHIIEH;

(GubpOIIEeMEHTHBIN pacTBOpP;

JIUIIKKUE TTOJIMMEPHBIE JICHTHI;

OUTyMHasl Kpacka,

3MOKCHIHASI CMOJIA.

5.14.3 HapyxHble = TIOKPBITHUSI  PACIPOCTPAHSIOTCS
BCIIOMOTaTEJIbHYIO apMaTypy.

Takke Ha  (QUTUHTH U

5.14.4 Jst 3ammter TpyOompoBogoB w3 BUIIDT mambGosbiiee pacrnpocTpaHeHue

IMOJIYYHMJIM CJICAYIOIHMEC BHCIITHUEC 3alIUTHBIC IIOKPBITHSA .

CTaHAapTHBIC (METAUIMYECKUN [TUHK + OUTYyMHAs KpacKa);

C IOTIOJIHUTEIIBHOW 3amUToN (METAJUIMYECKH IMHK + OUTYMHAast Kpacka + HajieBaeMblil
IpH TPOKJIAJIKE MOJUITUIICHOBBIM PyKaB COrIacHO pUCYHKY 5.7 u Tabuuie 5.16).

IIoNMH3THISHOBEIH PYEAR

L

=+

Pucynok 5.7 — IoaudTHIEHOBBIH PYKaB JJIs1 TPYO

Tab6numa 516 — PazMepbl NOJIUITHIEHOBOT0 PYKaBa

. JlinHa pykaBa Iupuna pykasa
VY croBHBIA IPOXOA TPYOBL, MM L, MM pl*, Mr])wy
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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Oxonuanue mabauyst 5.16

VY croBHBIA IPOXOA TPYOBL, MM JlimHa pykaBa Iupuna pykasa

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

* | — mupuHa pykaBaB IIIOCKOM (CII0’KEHHOM BJIBOE) COCTOSIHUM

5.145 CranpapTHOE UIMHKOBOE TIOKPHITUE SBJSAETCS AaKTHUBHBIM BCJIEJCTBHE
rajJbBaHMYECKOr0 B3aUMOJEHUCTBUSA Mapbl IMHK — YyryH. [Ipu 3TOM MeXaHU3M 3allluThl
UMeEEeT ABOMHON 3 (EeKT: Mpu KOHTAKTE C TPYHTOM (HOpPMUPYETCS IJIOTHBIN, CIUIOMIHON U
JANKUM 3alIUTHBIA CJIOW M3 HEpPAaCTBOPUMBIX COJIEM IIMHKA; B ClIydae JIOKaJIbHOI'O
MOBPEXKACHUS 3aLUIUTHOTO MOKPBHITHUS MPOUCXOIUT aBTOMAaTHYECKOE BOCCTAHOBIIEHHE €ro
LENOCTHOCTH (3@ CYET MOCTYIUICHHS HOHOB ZN>' M3 GIHM3ICKAIIMX HEIOBPEKICHHBIX
Y4YacTKOB K TOBPEXJEHHOMY € OOpa3oBaHHEM BIIOCJEJCTBUU HEPACTBOPUMBIX COJIEeH
IIITHKA).

5.14.6 TlokphITHE U3 METADTHYECKOTO IUHKA JIOJDKHO HAHOCUTHCS Ha CYX YO IOBEPXHOCTh
TpyOBl, Ha KOTOPOI HE TOJDKHO OBITH CJIEJIOB PIKaBUMHBI, IOCTOPOHHUX BEILLECTB U 3arpsi3HEHUH,
TPEISTCTBYOIIX aATe3UH TIOKPBITHS, W3 pacdera He Meree 130 r/m? (Ha OTHCIBHBIX yYacTKax
nomyckaercst He Meree 110 r/m?).

5.14.7 Jlnsa 3amuthel TpyO, paboTaromMX B YCJIOBUSAX OYEHb BBICOKOH KOPPO3UOHHOMN
arpecCUBHOCTH TPYHTa, MOIYT HCIOJIb30BAaTbCs JIOMOJIHUTEIbHBIE CPEJCTBA 3aIMTHI
(MOKpBITHE TONHYPETAHOM, SKCTPY TUPOBAHHBIM MOJTUITHIICHOM).

5.14.8 B kadecTBe JOMOJHUATEIBHOTO CPECTBA 3aIIUTHI OT KOPPO3HOHHON arpecCUBHOCTH
IPYHTa PEKOMEHJIYETCsI UCIIOJIb30BaTh 3aIUTHYIO (MM MPOTHBOKOPPO3UOHHYIO) TOCTENb, T.€.
PaBHOMEPHO TPHUJIETAIONIMI CO BCEX CTOPOH K HApPYXKHOM YacTH TpyOOmpoBoaa CIOU
HEarpecCUBHOrO TpyHTa (IecKa WIIM MECTHOT'O IPYHTA, OCBOOOXKICHHOTO OT KaMHEH).

5.15 Y cTpoiicTBO 3/1eKTPOXUMHUYECKOH 3alIUThI TPY0ONIPOBO10B

5.15.1 Dnektpoxumuueckas 3ammuta (DX3) 0T KOPPO3HMH TMPOJOKEHHBIX B 3eMJIC
TpybonpoBosoB wu3 BUILI' ¢ coeauHeHusMHu, O00€CIEUMBAIOIIMMU HENPEPHIBHYIO
AJEKTPUYECKYIO CBSI3b MO MeETaJUly, JOJDKHAa TPOU3BOJAUTHCA B TIPYHTaX BBICOKOH
KOppO3uoHHO# arpeccuBHOCTU (P <15 OMm'M) u (WiK) IpU ONMACHOM JICHCTBUH MTOCTOSIHHOTO
0J1y>KIal0IIero U EPEMEHHOT0 TOKOB IIPOMBIIIJIEHHON YacTOTHI.

5.15.2 Ilpu pemreHuu BOIpoca O IIEIECOOOPA3HOCTH 3alIUTHI OT KOPPO3HH TPYO
BYIITI" mpu onacHOM JeHcTBUM OJTy>KJIal0IIUX TOKOB CJIEIy€eT pa3jinyaTh JiBa CIydas:

TpyOBbI U30JIMPOBAHBI OJHA OT IPYTON;

HUMeeTCsl MeTaJUIMYeCcKas CBsI3b MEXIY TpyOaMu.

5.15.3 B ciy4yae HaAeKHOW H30JAIUH CTHIKOB TpyO DX3 TpybOompoBoma B 30HE
BJIMSIHUS OJIY’KIAlOIIMX TOKOB He Tpedyercs; oTka3 oT D X3 MoKeT ObITh 000CHOBaH Majon
BEPOSITHOCTHIO ONACHOIO JAEUCTBUS KOPPO3MOHHBIX MAaKpomap OT KOHTaKTa ¢ MOCTOPOHHUM
KaTOJIOM WJIM KOPPO3MHU IO JACUCTBHEM OJyKAarolero Toka (Hampumep, B TpyOOIpoBOaax
n3 BUIII, cMOHTHpOBaHHBIX W3 TPyO UIMHOW 6 M C PE3UHOBBIMH YIJIOTHUTEIHHBIMU
MaHXeTaMH MEX/y HUMH).

5.15.4 IIpumenenue D X3 00s3aTEIBHO B TE€X CIIydasX, KOTJa UMEETCS MeTaJIMuecKas
cBs3b MEXIy TpyOamu ((iaHueBsle W cBapHbIe coeluHeHHs) u TpyOompooa u3 BUILI
HAXOJUTCS B 30HE OMACHOTO JAEHCTBUS 0Ty KIAIOLIUX TOKOB.
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5155 [nsa Beibopa Tuna DX3 T1pybOomposogoB wu3 BUILID pexomenayetcs
pykoBojactBoBaThess 'OCT 9.602 ¢ yuerom ocobennocreii Tpy6 uz BUILIIL.

5.15.6 B kauecTBe NMPOTHBOKOPPO3MOHHOH 3amuThl TpyOompoBomoB u3 BYILIT
MOT'YT IPUMEHSTBCS CIICIYOIKe MOKphITHs (Tabmuma 5.17).

Taonuma 517 — IIpoTuBokoppo3noHHAas 3aumTa TPY6 u3 BULLT

V 1espHOE 3JIEKTPOCONIPOTHBIIEHHE
rpyHra, OM'M

Tun 3alIUTHOT'O ITIOKPBITUSA

25—30 [{uakoBOE + OUTYMHOE
15—25 [{uHK 0BOE + OUTYMHOE, MOJMITHICHOBBIH PyKaB
Menee 15 JlomoTHUTEIbHEIE UCCIEJOBAHUS

5.15.7 He3aBucuMO OT BEIMYMHBI JJIEKTPOCONPOTHBIICHUS TpPyHTAa IPUMEHEHHE
MOJIMATUIIEHOBOTO pyKaBa JOIOJIHUTEIbHO K BHEIIHEMY LHMHKOBOMY M OUTYMHOMY
MOKPBITUSIM PEKOMEHAYETCS B CIEIYIOIUX YCIOBHUIX:

UCKYCCTBEHHbBIE TPYHTBI, COJEpKalhe OYJIbDKHUKY, KIMHKEP WM IPOMBIIUICHHBIE
0TXO0/1bI (4aCTO BCTPEUAIOIINECS B HACCICHHBIX M IIPOMBIIIJICHHBIX paiiOHaX);

TOp(sIHBIE TIOYBHI;

MIOYBbI, 3arps3HEHHBIE IMPOMBIIIJICHHBIMHU, CEJIbCKOXO3SICTBEHHBIMH OTXOJAMH WJIU
KaHaJIM3aluen u T. 1.,

MIOYBBI, COJIEPKAIINE OTXOJIbl TOPHOI'O NMPOU3BOJICTBA,;

MOYBBI, T[OJBEPKCHHBIC BIMSHHUIO OJNYXIAIOMIUX TOKOB (JKeJe3HbIE JIOpOTH,
IIPOMBILUIEHHOE  00OpYyJOBaHHE, HCHOJb3YIOLIEEe IIOCTOSTHHOE HAaIpsDKeHHe, OJIM30CTh
KaTO/IHO-3alIUIICHHBIX CTPYKTYP C MOBPEKICHHBIM U30JIUPYIOLIMM TOKPHITHEM ).

5.16 lpokaaaka TpyoONpPoOBOI0OB
Vnaxoeka, mapxuposka, mpancnopmupoganue mpyo u ux xpameHue

5.16.1 Y nmakoBKa, TpaHCIIOPTHPOBAaHUE, OPOPMIICHHE JOKYMEHTAMU U XpaHEeHUe TpyO
JOJDKHBI TTPOU3BOIUTECS B cooTBeTCTBHM C TpeboBaHmsimu ['OCT 10692.

5.16.2 TpyOsl u coenuuautensapie yactu u3 BULID qomyckaercst mepeBO3UTh B JIFOOBIX
TPAHCIIOPTHBIX CPEACTBAX B 3aKPEIVIEHHOM COCTOSIHUM, IIPENSATCTBYIOIIEM UX MEPEMEILEHUIO.
IIpu nepeBo3ke TpyO aBTOTPAHCIOPTOM JIJIMHA CBUCAIOLIMX KOHIIOB HE JOJKHA MPEBBILIATH
25 % nnvHBL TPY OBL

5.16.3 Tpy06sr Dy 80 —300 MM TpancmopTupyoTcs B makerax. Uncmo TpyO B makeTax
periJaMeHTHpyeTcs AOKyMeHTanuel 3aBoga-msroroBurensd. Tpyoer Dy 350 — 1000 mm
TpaHcropTupytoTcsi 6e3 nakeroB. Ha riaakue KoHIBI U B pacTpyObl TpyO Bcex TuaMeTpoB
YCTaHABJIMBAIOTCS IJIACTMACCOBBIE 3aT Ty LIKU.

5.16.4 Tlpu morpyske u pasrpys3ke TpyO HEOOXOAMMO BCErJia MCIOJL30BATH MSTKHE
TEKCTWJIbHBIE  cTpombl. Ecim  ucrosb3yercs MOABEMHBIM  KpaH C  KPIOKOBBIMU
IpPy303aXBaTHBIMH [PHUCIOCOOJIEHUSAMU, TO HX KPIOKM JIOJDKHBI OBbITh IIMPOKUMH, C
MOKPBITUEM  aMOPTU3UPYIOIIEH  PE3MHOBOM  MpoKIankoil.  3alemieHue  JOJKHO
MIPOU3BOJAUTHCS 32 TJIaJIKUI KOHEI[ U pacTpyo.

5.16.5 Jlns Tpy6 00IbIIOro AaMeTpa B MEJSX 3alUThl IEMEHTHO-TICCYaHOTO TIOKPBITHS
OT HOBPEXKJEHUS MOJ| KPIOKH I'PY303aXBaTHBIX MPUCIIOCOOIEHUI MOJbEMHOTO KpaHa ClIeayeT
MO/IKJIaIbIBATh OalIMaK, UMeroLui (opMy BHYTPEHHEN 4acTU TPy ObL

5.16.6 Ilpu morpy3ke u pasrpy3ke NMaKeTHUPOBAHHBIX TPYO HENB3S ICIUIATH ITaKeT
KpIOKaMU 3a CTaJIbHbIE YIAaKOBOYHBIE JIEHTHI, TJIAJKUE KOHIIbl MJIU pPacTpyObl OTIEJIbHBIX
Tpy0. HeobxoauMo HCHOJB30BaTh CXEMbl CTPONOBKH, OOECIIEUMBAIOIIME 3aXBaT  BCErO
MaKera.
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5.16.7 Xpanenue TpyO Ha CKIajaX M CTPOUTEIBHBIX IUIOMIAIKAX MPOU3BOJIUTCS B
TPAHCIIOPTHBIX MMAKETaxX UM O€3 MaKETOB B CIIELUATIEHO 000PY JOBAHHBIX IITA0EIISX.

5.16.8 Ilaketsl TpyO MOTYT OBITH CJIOKEHBI B ImTabelb, Ha OpPYCHAX pa3zMepoM
80x80x2600 MM, 1Mo TpM WM YETHIpE MaKeTa B KaXIOoM psny. Kakiplit mocienyromuii apyc
MAKETOB OTJENSACTCS OT MPEBIAYIIero OpyChsIMH, TOJIIIMHA KOTOPHIX HEMHOTO OOJIbINIE, YeM
YHUCJICHHOES 3HAYCHUE pa3HMIBI JTUAMETPOB pacTpyba u mwmmuapa Tpyosr (S > D — DE).
OOmiast BpIcOTa mTabeNss HE MOJDKHA mpeBbmmnate 2,5 M. [lepuoamyecknm HEOOXOTUMO
IIPOBEPSTH COCTOSTHUE MAaKETOB, a TakXke 00Iylo cTtaduiabHOCTh mTabens. Ilepen MoHTaxkoM
CTaJbHBIC yITAKOBOYHBIE JICHTHl Ha MaKeTaX JOJDKHBI OBITH CPE3aHbI JIUCTOBBIMHA HOKHUIIAMHA
IUTSL MeTajlia WM OOKOBBIM PE3aKOM.

5.16.9 IlrabenmupoBaHre HEMAKETHPOBAHHBIX TPYO TOJDKHO TPOHM3BOJIUTHCS HA POBHBIX
MPOYHBIX OCHOBaHWSX. Psipl TpyO B 1mTabene MODKHBI OBITh YJIOKEHBI Ha JIEPEBSIHHBIC
npokianaku mupuHoN nopsaka 100 mm Ha pacctostarm 1000 MM OT pacTpy6a 1 r1aaKoro KOHIA
TpyObLl. [lpu 3TOM HeoOxomumo mperycMaTpuBaThb OOKOBBIE OMNOpBI, MPEAOTBpALLIAIOIIUE
CaMOTIPOM3BOJIbHOE packaTeiBaHue TpyO. He nomyckaercs coymapste TpyObl Ipyr o Ipyra,
cOpacblBaTh C TPAaHCIOPTHBIX CPEJCTB, TEPETACKUBATH BOJIOKOM WM TIEpeKaThiBaTh. Bo
n30eKaHue TMOBPEKICHUS TMOKPBITUS M 3arps3HEHUS TPpYyO JEpEeBSIHHBIC MPOKIAIKH JIOJDKHBI
MPUCYTCTBOBATh Ha MPOTSHKEHHH BCErO CPOKa XpaHEHWs.. PexomeHmyeTcs cieyroliee 4nciio
psizioB TpyO B mTabderne:

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

Tueno | oy | o7 | 0g | 22 | 18 | 16 | 14 | 12 | 11 | 8 7 5 4 4 | 3
pAIOB

5.16.10 Topipl TpyO BCeX MUaMETPOB C BHYTPEHHHM I[EMEHTHO-TICCYAHBIM TIOKPBITHEM,
MpeHAa3HAYEHHBIX K MCIOJb30BAaHUIO B IMUTHEBBIX BOJOIPOBOJAAX, JIOJDKHBI OBITH 3aKPHITHI
IUIACTMACCOBBIMU 3arJIyllIKaMH BO M30€XaHHEe 3arps3HEHHs BHYTPEHHETO MOKPBITHS. 3arilyllKu
HE JIOJDKHBI CHUMAThCs ¢ TpyO 10 MOMeHTa COOpPKM COEAMHEHUH MpU yKIaJKe TpyOonmpoBoja.
CoenMHUTENbHBIE YaCTHU JIOJDKHBI XPAHUTHCS PACCOPTUPOBAHHBIMU 110 BUAY M JUAMETPaM.
Cromnopsl noa coeuHenue «RJ» XpaHATCs B OTKPBITOM Tape, paCCOPTUPOBAHHBIE 0 JUAMETPAM.

5.16.11 Pe3uHOBBIE YIUIOTHUTENBHBIC KOJIBIIA JIOJDKHBI XPAaHUTBCS B 3aKPBITHIX
MOMEIIEHHSIX, B YCIIOBUSX, UCKITIOUYAIOMIMX UX J1e(pOpPMaLIMIO U MOBPEXKIEHHS, IPH TeMIepaType
or 0 mo 35 °C, Ha paccTossHMM He MeHee 1 M OT OTONHTENBHBIX NMPHUOOPOB, a TAKKE HE
MIOJIBEPraThCs BO3JICHCTBHIO MPSIMBIX COJTHEUHBIX JIyUel U BELIECTB, Pa3pyLIAIOIINX PEUHY.

5.16.12 B nernee Bpems TpyObl m3 BUIII ¢ HaHeceHHBIM IIEMEHTHO-TICCUAHBIM
MOKPBITUEM JOJDKHBI XPAHUTHCA B MECTax, MCKIIOYAIOIIMX MONaJaHNUEe MPSMBIX COJTHEUHbIX
Jy4ei, WM OBITh 3alUIIECHBI CTIEIUATEHBIM YKPBITHEM.

3emnsanvle pabomsl

5.16.13 3emnsHble pabOTHI MO IJIAHUPOBKE TPACChl, pa3paboTKe, 3aChIIKE U MPHEMKE
TpaHIIEHd IpU CTPOUTEIHCTBE TPYyOONPOBOJIOB CJIEAYET HNPOU3BOAUTH B COOTBETCTBUU C
tpeboBanussmu CHulI 3.05.04.

5.16.14 Tlepen pa3pa®OTKOM TpaHIIEH CIIEIyeT MPOU3BECTH Pa3OMBKY ee ocu. [IpusiMkn
JUTSI MOHT)Ka U 3aJICJTKU CTHIKOBBIX COeIMHEHUH TpyO muametpom 10 300 MM clietyeT OTphIBaTh
nepe YKIJIaIKOM Kaxa0i TpyObl Ha MecTo. PaccTosiHue MeXay MpusMKaM#u yCTaHABIIMBAETCS B
3aBHCHMOCTH OT JIUTMHBI yKJaabiBaeMbIX TpyO. [Ipusmkn muis tpy6 nuamerpom 6osee 300 mm

! DN — ycrosuiit muametp o TOCT P MICO 2531.
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JIOITyCKAeTCs OTPhIBATh 3a 1-2 ITHS 10 YKJIaaKu TPYO B TPAHIICIO C Y4eTOM (paKTUUECKOM JJTHHBI
TPYO ¥ PacCTOSIHUS MEKTY CThIKAMHU.

5.16.15 MeTtoabl pa3pabOTKH TpaHIIEH 00YCIOBIMBAIOTCS TUAMETPOM TPYyOOmIpoBOIa,
TeOTEXHUYECKMMH  XapaKTePUCTUKaMU TPYHTOB, penbe)OM  MECTHOCTH, TEXHHKO-
HSKOHOMHUYECKHMH TTI0OKA3aTEISIMA TEXHUIECKUX CPEJICTB, AHATOTUYHO KaK JUIS TPAJUIIMOHHBIX
TpyOONPOBOAOB, HATIPUMED CTATHHBIX.

5.16.16 ['pyHT, BBIHYTBIIl U3 TPaAHIICH, CIIEAYET YKIAAbIBATh B OTBAJ C OJHOM (JICBO# 1O
HATMpaBJICHUIO pa0OT) CTOPOHBI TpaHIIeH Ha paccTossHuu He Omke 0,5 M oT Kpasi, ocTaBiss
JPYTyI0 CTOPOHY CBOOOIHOM AJis IEpEIBUKEHUS U TPOU3BOACTBA IPOUHX padoT.

Mounmasic mpy6onpoeo0oe u paconnvix yacmeti 8 2pynme

5.16.17 TpyO6omporoas! n3 BUILI nmpokiagpiBaloT MPEUMYIIECTBEHHO B TPYHTE IMTyTEM
peanu3anyy TpaHIICHHON U OeCTPaHIICHHON TEXHOJIOT A, a TAKXKE B KOJUICKTOpax (KaHaax).
Jlnst mpoknaaku  TpyOONpPOBOJOB B TPYHTE CIIETyeT MPUMEHSITh COCTUHHUTEIBHBIC YacTH,
KOHCTPYKIIUH KOTOPBIX TIPUBEACHBI B TPUIIOKECHNUH b.

5.16.18 Tlpu mpoxnaake TpyOompoogoB u3 BUIII B rpyHTe MOJDKEH COOJIIOMATHCS
TEXHOJOTUYECKAN PETJIAMEHT, BKIIOYAIOMIWN IOATOTOBUTEIBHBIC, BCIOMOTAaTEIbHBIE |
OCHOBHBIE Pa0OTHI, COCTAB U OYEPEIHOCTh KOTOPBIX HOJDKHBI YBSI3BIBATHCS C KOHKPETHBIMHU
YCIIOBHUSIMH.

5.16.19 VmnotHenune mnpu cThiIKOBKE TpyO mox coemuHenus — «TYTON», «RJI»
OCYIIECTBIISIETCS C MOMOINBIO PE3HMHOBOTO KOJBbIIA HA OCHOBE ASTHIICHIPOIMICHIHNEHOBOTO
kayuykaCKOIIT (EPDM) 3a cueT paanaibHOTO CXKATHs €0 B KOJIBIIEBOM T1a3e pacTpyoa.

5.16.20 Jlnsa ompejelieHUs TPaHWI] MOHTaka TJIAJKOTO KOHIIA TPyOBI B pacTpyO Ha
TpyOsI o coeaunenune «TY TON>» HaHoCUTCs crieianbHas MeTka (prcyHok 5.8). Ha tpyOsl
noj coenuHenue «RJ» cnenuaibHas MeTKa HE HAHOCUTCS .

I"nankuii koHen Tpy Obl Merka

A

y

& N

Pucynok 5.8 — Hanecenne MeTok. MeTka y paBHa IJIyOnHE pacTpy0a,
a X =y —10 MM, 115 BceX TMAMETPOB TPYO

5.16.21 HapyxHyr0 IOBEPXHOCTh TJIQAKOrO KOHIIAa TpyOsl (ocoOeHHO (hacKy) 10
CHELMATBbHOM METKHU MOKPHIBAIOT CMA3KOM, TIOCTAaBIISIEMO MpeIIpHUsITHEM — M3TOTOBUTENIEM TPYO.

5.16.22 BHyTpeHHssE IOBEPXHOCTh pactpyba TpyObl (0ocoOeHHO Ta3 s
YIUIOTHUTEIBHOTO PE3WHOBOTO KOJbIA) OYMINACTCS OT MOCTOPOHHUX TPEAMETOB H
3arps3HEHUI C TMOMOIINBIO INETKM W CKpeOka. B KkousbleBod ma3 pactpy0a BKIAIBIBAIOT
YIUIOTHUTEIBHOE PE3UMHOBOE KOJIBIIO C TIPOBEPKOi MPaBUIIBHOCTH Pa3MEIICHHS ero rpeOHs.

5.16.23 BHyTpeHHSS IOBEPXHOCTh  YIUIOTHHTEIBHOTO  PE3MHOBOTO  KOJbIA
MOKphIBaeTcsl cMa3koi. Criemyer m30eraTh CTEKaHWsI CMa3KH IOJ HApYXKHYIO IMOBEPXHOCTh
YIUIOTHUTEIBHOTO PE3MHOBOTO KOJIBIIA.
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5.16.24 MonTHupyeMas Tpy0a mojaeTcst K paHee YJIOKEHHOU TpyOe, EHTPUPYETCs 110
KOHYCHOM MOBEPXHOCTH YIJIOTHUTEJIIBHOTO PE3MHOBOIO KOJbIA U C MOMOIIbI0 MOHTAaXHOI'O
npucrnocoOieHus: win JjoMuka (Ipu MajaoMm auamerpe TpyO) BBOIHMTCS B pactpyOd 10
CIELUAJIbHOM METKH.

51625 Ilpu CcHATHM YCWIHSA MOHTKHOTO TPUCIIOCOOJICHHUS TJAJAKUNA KOHEII
CMOHTHPOBAHHOM TpYOBI IOJDKEH BOWTH B PacTpyO Ha pacCTOSHUE HE MEHEee BEJTMYMHBI X U HE
Oosiee BEIMYMHBI Y, YKa3aHHBIX Ha pucyHke 5.8. PaccrosHue ot Topua pactpyba mo Topra
PE3MHOBOTO KOJIBIAa JIOJDKHO OBITh OJWHAKOBBEIM TI0 BceMy mepumerpy. I[IpaBUibHOCTH
YCTAaHOBKM YIUIOTHUTEIBHOTO PE3WHOBOTO KOJBLA B PacTpyO MpOBEpseTCs CHENUATbHBIM
urynnom. HepaBHOMepHOE pacCTOSIHUE CBHUETENBLCTBYET O BBITAJIKMBAHWM KOJIbLIAa M3 Ma3a
pactpy0a, ¥ MOHTaX CJIeTy€eT IIOBTOPUTh, TaK KaK 3TOT CTHIK IIPU THAPOUCIIBITAHUH JACT TeUb.

5.16.26 I1pu MoHTaxxe TpyO mox coearHeHne «RD» mocie uxX CTHIKOBKU HEOOX 0IUMO;

BCTAaBHTH IPABBI CTOTIOp B BBIEMKY pacTpy0a M MpOJABHHYTH €T0 BIIPABO JI0 YIIOPa;

BCTaBUTh JICBBI cTOMOp (CO CTOMOPHOW TIPOBOJIOKOM) B BBIEMKY pacTtpy0a wu
MIPOJIBUHYTH €0 BJIEBO JI0 YIIOPA,;

BOTHYTH CTOIIOPHYIO TIPOBOJIOKY BHYTPh BEIEMKH pacTpyOa.

VY noxeHHbI TpyOOmpoBOI C coeauHeHneM «RJ» mMeeT BO3MOXKHOCTh OCEBOTO
YJIMHEHUS] B KaX/JOM CTBIKE 3a CUET TEXHOJOTMYECKOIro 3a30pa MEX]y HAaIllaBJIEHHBIM
BAJIMKOM U NIPUWJIMBOM B pacTpyOHOMN YacTH TPYOBbL.

IIpu TtpeGoBaHuMU aOCOJIOTHO HCKIIOUUTH Y/JAJIMHEHUE HEOOXOJMMO pACTITUBATh
TpyOOIpPOBO IPU MPOKJIAAKE MO y4acTKaM C OMOIIbI0 KAHATHOU TSTH.

5.16.27 Tlpn wWCHONB30BAaHWM HA MOHTaXE TPyOONpoBoAa TPyO HEMEPHOW JTMHBI
(Menee 6 M) WX IJIaJKMe KOHIIBI HEOOXOMMMO MPEABAPUTEIBHO OTpe3aTh [0 TpeOyeMoro
pa3mepa. [ rapaHTHPOBAaHHON CTHIKOBKU TPYO MOCIIE OTPE3KH PEKOMEH/Ty€ETCsl yKOpaunuBaThHa
IMHY 10 2/3  TOJBKO KaauOpoBaHHBIC TPYObI CO CIEIMAIbHON MapKupoBKO# (pucyHok 5.9),
KOTOpasi yKa3bIBaeT HA MAaKCUMaJIbHO BO3MOXKHYIO JUIMHY OTPE3aHMUS .

] O\O

Pucynok 5.9 — MapkupoBKa 1Jisi KATHOPOBAHHBIX TPY O

IMIpumeuanue — s pe3kH MOKHO HCIIOJIB30BATh JUCKOBYIO ()pe3y, a TAKIKE POJIMK OBBIE PE3AKH.
[Tocne oTpe3a HEOOX OTMMOC TOMONIBIO HAIMIBHUKA MITH HITH()OBAILHON MaIlIMHBI 3aYUCTUTH TIIaJKHHA KOHEI
TpyOBl U CHATH (acky, 4TOOBI U30EkKaTh MOBPEXKICHHS YIUIOTHUTEIEHOTO KOJIbIAa IPU MOHTaxe TpyO. s
coenHeHus «RI» Ha T1aaKOM KOHIIE HEOOX 0IMMO ITPUBAPHUTH KOJIBbIIEBOI yriop. [IprBapka ocyIecTBIseTcs ¢
MIPUMEHEHNEM HUKENb-4yTYHHBIX 3JIEKTPOOB.

5.16.28 VY noxeHHble TpyOBl, NpH HEOOXOIMMOCTH, MOXKHO pPa3beIUHUTH. 1pyOBI
BBITSITUBAIOT C MTOMOIIIBIO PEEYHOT0 JIOMKpATa M COCTaBHOM 000i#MBbI. st pazbenuHeHus 1py0
noJi coeuHeHne «RJ}» He0OX0IMMO NpeIBAPUTENILHO Y IAJIUTh CTONOPBI. B ciiyyae noBTopHOro
COEIIMHEHUS TPYO CIIeTyeT HCI0JIb30BAaTh HOBOE YIIOTHUTEIBHOE PE3NHOBOE KOJIBIIO.

5.16.29 MonTax TpyOompoBoaa cienyeT IPOU3BOJUTE METOJOM MOCIIEOBATEIHLHOTO
HapallMBaHUs W3 OJMHOYHBIX TPYyO HEMOCPEJCTBEHHO B TPOCKTHOM  MOJIOKEHHU
TpyOonpoBoia (Ha THE TPAHIIIEH ).

5.16.30 MonTtax Tpy6 mamoro auamerpa (80—100) MM OCYIIECTBIISETCS C MTOMOIIBIO
JoMa W JiepeBsHHOrO Opyca, muamerpamu 125—150 MM ¢ MOMOIIBIO METIU W BHJIbYATOU
mranrd, i Tpyo muamerpamMu 10 300 MM — ¢ TMOMOIIBIO JBYX 3aMKOBBIX IITAHT H
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TpocoBoii Jebenkn. Moutax TpyO muamerpamu ot 400 no 1000 MM mpowsBOIUTCS TpH
MTOMOIITH JIFOOBIX mprcrioco0ennit ¢ TsroseiMu yermmmsimu 90—100 kH u Boite.

5.16.31 MoHTaxx OQIaHIIOBAHHBIX COSIMHUTENBHBIX YacTel ¥ apMaTypsl Ha
BOJIONIPOBOJIaX M3 YYTYHHBIX TPYO BBINOJHSACTCS B Kamepax IMepekiarodeHus (Kosoanax) B
COOTBETCTBUM CO CJIOXKHUBIIEHCS TMpakTUKON. Pacnonoxenune (IraHIEBBIX COEIUMHEHHNA
HETIOCPEJICTBEHHO B TPYHTE JOJDKHO COMPOBOKAATHCA HMX OOS3aTENLHOW 3alllUTOH OT
KOPPO3UH.

5.16.32 3aceimka TpPyOOIPOBOJOB JIOJDKHA OCYHISCTBISITBCS B JBa NpHeMa —
YacTUYHAsl 3aChIIIKA JIO TPEJABAPUTEIHLHOTO WCIBITAHUS W OKOHYATENbHAs 3aChIlKa IOCIe
MPEIBAPUTEIBHOTO THAPABIMYECKOTO HWCHBITaHMsA. YacTuuHas 3achlika TpPyOOIpoBoaa
MIPOM3BOIUTCS JUISI TIPEIOTBPAIICHHS MTEpPEMEIIeHUs] TpyO MO BO3JCHCTBUEM JaBICHHUS BO
BpeMsI IIPEIBAPUTEIHHOTO THIPABINYECKOTO HCITBITAHHUS .

5.16.33 YacThuHas 3achlllka TpaHIIEH TPOU3BOAUTCS B CIEAYIOMEM MOPSIKE:
MPEIBAPUTEIBHO TPOBOATCS TOJAOWBKA Ma3yX M YaCTHYHAsl 3achlllka TPyO TpYHTOM, HE
COJIEpIKAIUM BKJIFOYCHHUH pa3MepoM CBBIIIE Y4 quameTpa TpyO, Ha BeicoTy 0,2 M HaJl BEpXOM
TpyObl. BO BpeMst 3acCBINIKKM MPOMU3BOAMTCS PaBHOMEPHOE IOCIOHHOE YIJIOTHEHHE TPYHTa C
00eux CTOPOH TPYOBI 10 MPOSKTHOM TUNIOTHOCTH. [IPUSIMKH ¥ CTBIK JJOJKHBI OBITH OTKPBITHI.

5.16.34 OxoHuaTenbHas 3aChIIKAa TPAHIIEH TPOU3BOJIUTCS IOCIE TPEIBAPUTEIHHOTO
UCTIBITaHUSL TpyOompoBona. [IpeaBapuTeNbHO TPHUCHIIAIOTCS MPHUSIMKH ¥ CTBIKH  C
TIIATEIBHBIM YIUIOTHEHUEM TPYHTA.

5.16.35 Ilpu npokiaake TpyOONpPOBOAOB B TPYHTE NPH MHHYCOBBIX TEeMIIEpaTypax
HETIOCPEJICTBEHHO TepeJl MOHTaXOM TpyO VYIUIOTHHTENBHBIE KOJBIA JIOJDKHBI OBITH
BBIIEpIKaHbI IpH Temiieparype wiroc 2045 °C B Tedenue 24 .

Tpebosanus bezonacnocmu

5.16.36 TIpu npomsBoicTBe padoT HeoOXoauMo coburronath TpeboBanmss CHull 12.04,
BKJIIOYAsi HM3MEHEHHWs, Kacalollhecs IOrpy304YHO-pa3rpy30uHBIX, 3EeMJISHBIX  paldor,
THJIPABIMYCCKUX M MHEBMATUUCCKHUX UCTIBITAHUN (B YAaCTH YCTAHOBJICHUS OMACHBIX 30H).

5.16.37 CxiamupoBaHHe YYT'YHHBIX TpyO, COCAMHWTENBHBIX dYacTed w3 BUILT,
KeJIe300€TOHHBIX IUIUT, CTPOMTENBHBIX W3JENMUHA W MAaTepUalioB JUIS yCTPOWMCTBA KOJIOMIEB U
YIIOPOB JIOJDKHO OCYIIECTBIIATHCSI COTJIACHO COOTBETCTBYIOIIMM ITyHKTaMm Hacrtosimiero CII, a
TaKXKe C y4eTOM TpeOOBaHMIA pa3/IesioB COOTBETCTBYIOIINX TEXHUUECKUX YCIIOBHN M IPYTHX HOPM
Ha HUX.

5.16.38 MaHunmynsiuuu MmpHu MOTpy3Ke W pasrpys3ke TpyO, COCIMHUTETBHBIX YacTei,
KeNe300€TOHHBIX TUTMT M JPYTHX CTPOUTEIBHBIX W3JENUH JOJDKHBI TPOU3BOJIUTHCS C
UCIIOJIb30BAHMEM HWHBEHTAPHBIX TI'PYy303aXBaTHBIX IMPUCIIOCOOJICHHH (CTPOMOB, MSATKHX
MOJIOTEHEI], TPaBepC, 3aXBAaTOB U T.I.) C YYETOM IPUMEHSIEMBIX MObEMHO-TPAHCIIOPTHBIX
MexaHu3MoB. [Ipu mepeMernieHnu rpyHTa, TpyO, Kene300€TOHHBIX IUTHT U T.II. PaOOTHUKH
JOJDKHBI HAXOJTUTHCS B 0€3011acCHOI 30HE MPOBEIECHUS padoT.

5.16.39 Pabota Ha JIFOOBIX CTPOUTEIBHBIX MalllMHAX JOJDKHA IPOU3BOIUTHLCS JIMIIAMH,
MMEIOIMMH Ha 3TO CHEIHaIbHOE pa3pelIeHHue, W TOJBKO B COOTBETCTBHU C IPOEKTOM
MPOM3BOJICTBA paboT. Mcmonb3oBaTh B paboTe pa3pemaeTcsi TOJBKO HCIPABHBIE MAIIHHEI,
WHCTPYMEHTBI, TPUCIIOCOOJICHUS U CPEICTBA MAJIOW MEXaHU3AIUH, YTO JJOJDKHO TPOBEPSITHCS
B YCTAHOBJICHHOM TOPSAKE C YKa3aHUEM CPOKOB, OTOBOPEHHBIX B TEXMACIIOPTaX.

5.16.40 Bce paboume nepes TeM KaK OPUCTYIHTH K paboTe, TOJDKHBI MMPONTH MOJTHBIN
MHCTPYKTaXK 10 TEXHHKE O€30MacCHOCTH (BBOJIHBIH, IEPBUYHBIN, TOBTOPHBIN, BHEIUIAHOBBIN 1
TEKYILHUH).
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5.16.41 Ilpu npoBeAECHUH THAPABIMYECKHX HCIBITAHUN TPyOOIPOBOJIOB aBJICHUE
clielyeT MOJAHMMATh IIOCTENEHHO. 3ampeuiaeTcs HaXOAWUThCA Mepe]| 3arjiylikamH, B 30HE
BPEMEHHBIX U ITOCTOSIHHBIX YIIOPOB.

5.16.42 Tlpu mpoBeJCHUM HWCIBITAHUNA TPYOONPOBOJOB YYAaCTHHKM BCEX BHJIOB paboT
JIOJDKHBI HaXOAWUTbCS Ha O€30I1aCHOM pAacCTOSHUM OT BO3MOXKHOIO MeECTa paspylleHusi Tpyo,
pactpyOoB u T.11., 00HApy>KEHHBIE Ae(HEKTHI MOYKHO yYCTPAHSITH TOJIBKO MOCIIE CHATHS JTABJICHHS.

5.17 Oxpana okpy:xaouiei cpeabl

5171 Tpy6st u ¢aconnsle uactu u3 BUIID B3pbiBOOE30MacHbl, HETOKCHYHBI,
AJIEKTPOOE30MMaCHBI M PaualMOHHO Oe3oracHbl. CreruaibHbIX Mep 0€30MacHOCTH B TCUCHHE
BCEro CpoKa Ciry»k0bl TpyO 1 (acoHHBIX YacTeil He TpeOyeTrcs. Mephbl 1o oXpaHe OKpyKarolien
cpeibl TOJDKHBI cooTBeTcTBOBaTh TpeboBanusaM CHull 3.05.03 u nacrosmmero CII.

5.17.2 be3 corjmacoBaHHsS C COOTBETCTBYIONICH OpraHu3amueldl He JO0MyCKaeTcs
MIPOM3BOIUTH MPOKIIAAKY HAJ3€MHBIX TPYOOIIPOBOIOB HA PACCTOSIHUSX MEHEe 2 M OT CTBOJIOB
nepeBbeB MU 1 M OT KYCTapHUKOB. 3amlpeliaercs IepeMellleHne TIpy30B KpaHaMH Ha
paccrostaun O0smxe 0,5 M OT KpOH Wi CTBOJIOB AepeBheB. He momyckaercs: CKilaAnpoBaHue
TpyO M OpYTUX U3JEIUN Ha PACCTOSHUM MEHEe 2 M OT CTBOJIOB JIEPEBHEB 0€3 BPEMEHHBIX
OTPaKAAIOIINX WIN 3alUTHBIX YCTPONUCTB BOKPYT HUX.

5.17.3 IIpoMBIBKY TpyOOIPOBOIOB CIIEYET BBITIOIHATH C IIOBTOPHBIM HCTIOIb30BaHHEM
BoAbl. CauB BOAbI M3 TPyOOIPOBOAOB IIOCIE MPOBEACHUS HCIBITAHUN, MPOMBIBKI
(me3unHdEKMKM) MPOU3BOIUTH CIIOCO0aMK, OE30MaCHBIMU JUUISI OKPY’KAOMICH Cpejibl, MOcie
OYKMCTKHU (OTCTAaMBaHMS) B MECTA, MIPEYCMOTPEHHBIC IIPOCKTOM.

5.17.4 Tepputopusi Mo 3aBEPILIEHUH CTPOUTENIHCTBA TPYOOIPOBOJHOM CETHU JOJKHA
ObITh OYMILEHA M BOCCTAaHOBJIEHA COIJIACHO NPOEKTYy. BpeMeHHO 3aHMMaeMble 3eMJIU
MO/JIeXKAT PEKYJIbTUBALIML

5.17.5 Otxoxast Tpy0 u3 BUILI cnexyet nucnons30BaTh ISl JalbHEHIICH IepepadOTKH.
OTx0/1b1 5K€J1e300€TOHHBIX U3JENIUi ClIeIyeT BbIBO3UTh HA 3aBOJbI Ui MEepepadOTKHU WM Ha
3aXOpOHEHHE B MECTa, COrjacoBaHHbIe ¢ opraHamu I occananunHanzopa. Henpuroausie ass
BTOPUYHOW IepepabOTKH OTXOJbI MOJUIEKAT YTUIN3ALUKA B COOTBETCTBUU C CaHUTAPHBIMU
MpaBWJIaMyd U HOpMaMH, MpeyCMaTPUBAIOIIUMU MOPSA0K HAKOIJICHHs, TPAaHCIIOPTUPOBAHUS,
00€3BpeXHUBAaHUS U 3aXOPOHEHHUS IPOMBIIUIEHHBIX OTX0J0B. OpraHusanuu, B pe3yjbTaTe
NEeSTeIbHOCTH KOTOPBIX 00pa3yloTcsi U KOTOpPBIM IepenarTcs oTxoabl 1—4-ro kimaccoB
OMACHOCTH, JOJDKHBI HMETh JIUIEH3UMM Ha JEATeNbHOCTh M0 cOOpY, HCIOJIb30BAHHUIO,
00€3BpeXHUBAHUIO, TPAHCIOPTUPOBAHUIO, PA3MEIIEHUIO OMACHBIX OTXO/IOB.

5.18 UcnibiTanust TPYOONPOBO/I0B

5181 MWcmpitanws TpyOONpPOBOJOB BOJOCHAOKEHWS W HAIOPHOM  KaHAJIM3AIlHH,
CMOHTHPOBAHHBIX U3 BBICOKOIPOYHOrO YyTr'yHA C IIAPOBUIHBIM TPAUTOM, IOJDKHBI IIPOBOIUTHCS
B COOTBETCTBMM C TIpoekToM M ¢ yderom Ttpeboammii CI1 31.13330 m CHull 3.05.04 c
WCTIONBE30BAaHMEM THIIOBBIX TEXHOJOIMYECKUX TIPOLECCOB M HCIIBITATEIIFHOTO 000pYIOBaHHS,
AHAJIOTMYHOI0 TOMY, KaKO€ MPUMEHSCTCS NP THAPABINYECKOM (ITHEBMATHYECKOM) HCIIBITAHHUH
HAIOPHBIX TPYOOIPOBOJIOB U3 IPYTHUX MAaTepUAIOB (MPUIIOKEHHE 2).

JlonmycTiuMoe THapaBiIndeckoe pabodee W UCIBITATEIBHOE JAaBJICHUE TMPUHUMACTCS 10
Tabaunam 5.14, 5.15.

5.18.2 Tlepen mnpoBeACHHEM HWCIBITAHUH TPyOONpPOBOJa HEOOXOAMMO B MeECTax
MOBOPOTOB,  TYNHKaX YCTAHOBUTHh  JKEJIE300€TOHHBIC  YIOPHI,  IPEIOTBPAIIAIOIINE
nepeMeIieHus TpyO OT BO3eCTBYUS JaBIICHUS BOJIBI.
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5.18.3 Ilmomans yHOpPOB OIpEAeTseTcss B 3aBHCHUMOCTH OT OCEBBIX  YCHIIUH,
NEHCTBYIOUIUX B/I0JIb OCH TPYOOIPOBO/IA, M IPOYHOCTU I'PYHTOB.
Jlist yriopa, yCTaHOBJIGHHOTO Ha MOBOPOTE TPYOOIPOBO/IA, STH YCHIIHS PaBHBI

N, =05pD,, Psin%, (5.52)

rae P — nasnenwue Bonwl, MIIa;
D, — cpenunHbII quaMeTp TpyOBsl, M;
0. — yroJI I0oBopoTa TpyOomnpoBoa.
5184 Pacuer ymopoB pPEKOMEHIYETCS BBINOJHATh B COOTBETCTBHH C
pexoMeHpamusmu [ 16].
5185 Jlna mnpakTHYECKOro
HOMOTpaMMaM, TIpUBeICHHBIM Ha pucyHke 5.10.
5.18.6 KOoHCTpYKIIHIO yIIOPOB PEKOMEH/1yeTCs BHIOMPATh 10 MaTepuaiam [17].
5.18.7 Ilpu npou3BoACcTBE PAadOT MO YCTPOHCTBY YIOPOB CIIEIYyET COOJIIO 1aTh
tpedoBanus, m3noxennbie B CHull 3.05.04 u mocoouu [18].
5.18.8 IlpoBeneHne THAPABINYECKUX HCIBITAHUN TPYOOIPOBOJOB JOITYCKACTCS
MOCJIe JIOCTIDKEHUS] OETOHOM YIIOpOB NPOYHOCTH HE MEHee IPOEKTHOM. 3achllka YIOpOB U
MPUMBIKAIOIINX K HUIM Y4aCTKOB TPYyO TOJDKHA MTPOU3BOAUTECS criosiMu 15—20 cM ¢ yBIaKHEHHEM
U TIIATENILHBIM yIDIOTHeHHeM. CTeleHb YIIOTHEHHS TPYHTA I0JDKHA OBITH TIOBBIIICHHOM .

HCITIOJIb30BaHU A BO3MOJXXCEH pacduet 1o
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Pucynox 510 — Homorpamma st BbIGOpa ONOPHOIi ILIOMIATH YmopoB F Ha HamopHoM TpyGompoBome

YCGIOBHBIM AuamMeTpoM Dy 3 Tpy® M3 BBICOKONPOYHOIO YyryHa ¢ IIAPOBHIHBIM rpadMTOM € PacTpyOHBIMH
COoeMHEeHHsIMH, HAX O/ISIIIeMCSI [T0/] BHYTPEHHHUM /IaBJieHHeM P, Ipu yrJie IoOBOPOTa TPACChI & € OMOPOii HA TPYHT
mpouHocTHI0 G (N 1 Q — NpoMeKyTOYHbIE IKAJbI)
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6 [IpoekTHpOBaHue U CTPOUTENBLCTBO TPYOOnpoBoaoBu3 BULIT

JUIS1 HAIBEMHOI MPOKJIAIKHA HAMOPHBIX TPYOONPOBOI0BANAMETPAMH
80—500 mm

6.1 O0mme mMoJ10KeHUs

6.1.1 Pacyer HamemHBIX TpyOompoBogoB w3 BUIII mpomsBomwtcss Ha BO3ICHCTBHE
BHYTPEHHETO NABJICHUS, TMONEPEYHbIA M3THO OT COOCTBEHHOIO Beca, Beca TPAHCIIOPTHPYEMOTO
MIPOJIyKTa, CHEra, BO3MOKHOTO O0JIEZICHEHHUS, 1aBJICHUS BETpA.

6.1.2 IIpu pacuere pacTpyOHBIX TpyO Ha TIOMIEPEUHBIN M3TMO W OCEBOE PACTSDKEHHUE 32
pacueTHoe CONpOTHBIIEHHE mpuHUMaercs BenumunHa Rp,=300 MIlla, paBHas mnpeneny
YIPYrocTH Ha pacTspkeHue. [IpeenbHbIM COCTOSIHUEM CYHMTAeTCsl JOCTH)KEHHE B MeTaie
TpyO HANPSHKEHH, PaBHBIX MPeAeTy YIPYTOCTH.

6.1.3 Harpy3ku, mnoanexamue Yy4eTy NpH pacueTe Ha H3THO0  HaJ3eMHBIX
TpyOOIPOBOIOB, M 3HAYEHUS] COOTBETCTBYIOLIMX KO3(PUIMEHTOB Neperpy3Ku MpUBEICHbI B
tabmune 6.1. CoderaHwss Harpy3okK M BO3JCHCTBHN JOJDKHBI TPUHUMATHCS B Hamboiiee
HEBBITOTHBIX KOMOWHAIMAX JIJIs1 TPYOOTPOBOIa M OTACTHHBIX JIEMEHTOB KOHCTPYKIIHH.

Tabnuia 6.1 — Buabl HAarpy3o0k u 3HaYeHUus KOIP(PHUIHMEHTOB MEPErpy3KM MPU pacyere
HaJ3eMHBIX TPYyOonpoBoaoB o [5], [6], [7]

Harpyskn Koa¢d¢uiment neperpysku

CoOCTBEHHBIH BeC TPyOONpPOBO1a 1,1
Bec tpancnopTupyeMonBoabI 1,0
Bec 061e1eHeHHS TPy ObI 1,2
CHeroBas Harpy3ka 14
BetpoBas Harpy3ska 1,2
IIpomonbubie (BIOJE OCH TPyOBl) HANPSHKEHHS OT PACUYETHOrO 3HAYCHUS 10
BHYTPEHHET O IABJICHUSI '

CelicMu4YecKHe BO3 1€ CTBUS 1,0

6.1.4 OcHOBHBIE CcOYETaHHS HArpy30K COCTOST W3 COOCTBEHHOTO Beca, Beca
TPAHCIIOPTUPYEMOM  BOJBI,  MPOJOJIbHBIX  YCWJIMH  OT  BHYTPEHHEro  JIaBJICHUS.
JIOTOJIHUTENIbHBIE COYETAaHUSI COCTOSIT U3 HAarpy3oK, BXOJSIIMX B OCHOBHOE COYETaHUE, C
no0aBJIeHUEM HArpy3Ku OT 00JIeICHEHUS U BETPOBOM HJIM CHETOBOW HArpy3KH C YMHOXEHUEM
pacueTHBIX Harpy3oK (KpomMe cOOCTBEHHOIO Beca M Beca BojIbl) Ha Kodddurment 0,9.

6.1.5 Coueranne Harpy3ok C Y4Y€TOM MOHTAXHBIX HArpy30K MpH pacyere OT
oOJIeZIcHEeHUsI U CHera sIBJsieTCs JIONOJHUTENbHbIM. Bec TpyO ¢ BHYTpEHHUM LEMEHTHO-
necyanbiM TokpeiTieM (LITIIT) npurumaercst mo npuiiokeHuto A. Bec BoIbl nmpuHHUMaeTCs
paBHBIM BHYTPEHHEMY 00beMY TPYObl, YMHOKEHHOMY Ha MJIOTHOCTH BOJIBI.

6.1.6 PacueTHbie HAarpy3Kd OT BO3JIEHCTBHS BETpPa B TOPU3OHTAIBHON TUIOCKOCTH IS
OJIMHOYHOM TpyObI NEpIEHANKYJIIPHO €€ OCH, OT CHErOBOI HAarpy3ku U oOJeeHEHUs TPy Obl
npu auametpax g0 1400 MM He yYUTBIBAaIOTCS B pacueTax [7].

6.1.7 Harpy3ku oT Teruion3osinuu onpeaessitores B coorBercteun ¢ CIT 61.13330.

6.1.8 OcCHOBHBIMM pacueTHBIMH Harpy3kamu pactpyOHbIx Tpy6 wn3 BYIID
MPUHUMAIOTCS. BHYTpEHHEE JaBJCHHE HAMOJIHUTENS, COOCTBEHHBIH Bec TpyObl U BEC BOJBbI,
OCEBbI€ Harpy3Ku OT BO3JEHCTBUS BHYTPEHHET'O THIPABINUECKOr0 JaBICHHUS.

6.1.9 OcHOBHOE codYeTaHHEC HArpy30K — OJIHOBPEMEHHOE BO3JCHCTBHEC BHEIITHHX
Harpy3oK OT Beca TpyObl U BOJbI U BHYTPEHHETO TUPABINYECKOIO 1aBJICHUSI.

6.1.10 PaccmatpuBatorcsi  pacTtpyOHBIe TpyOBl ¢  coeamHeHUsMH — «RJ»,
BOCIPUHUMAIOIINE OCEBbIE HArpy3KU OT BO3/CHCTBHSI BHYTPEHHETO JIaBJICHUSI.
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6.1.11 3a pacyeTHbIe 3HaUCHHS BHYTPEHHETO THIPOCTATUYECKOTO JIABJICHUS B KAUeCTBE
npumMepoB npuHATH Benuunasbl 0,6; 1,0; 1,6 MI1a.

6.2 OcCHOBHBIE M0JIOKEHHS pacyeTa Ha NPOYHOCTh TPYyO n3 BULLT

JJIS1 HAI36MHOM NPOKJIaAKH

PaccmarpuBaeTcss OCHOBHOI BapHaHT pacyETHOW CXEMBbI Ha ONOpax — TpyOOIpoBOJ U3
OTJEIBHBIX pacTpyOHbIX TpyO 13 BUILII.
Pacuernas cxema npejcraBieHa Ha pucyHke 6.1.

N

n

M 4 MF 4 My 4 My +
AU "4'] -42 ,'t_;
-l [ SR N | b o - L
i} : +* I | *_ oy I R TR N W | e - -
N ~¥ . \ Sy LN / > N
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Pucynox 6.1 — PacueTHasi cxema Tpy00IpoBo1an3 pacTpyOHBIX TPYO Ha BHELTHIOI pacipeesIeHHYI0 HATPY3KY;
N —ropu30oHTAILHASI HATPY3KA OT BHYTPEHHET 0 IABJIEHHsI U CHJI TPEHHUS HA OMOpax

Nzrubarommii moment M kH-M, onpenensiercst mo popmyiie

ql?

8

rae Mi=M>=M — MOMeHTHI B cepeiMHe mposieTa | oT IelCTBHUS pacpeIe/ICHHON Harpy3Ku C;

, (6.1)

I
A=A-= % — peakius Ha oropax Ag U Ags;
A = A, =gl — peakius Ha onopax Aj u Ay;

_Q+Q
q===

rae Qi — Bec TpyObI HHOM |, M;

Q2 — Bec BoABI B TPYOE;

M? - M) — usrubaroniye MOMEHTBI Ha OLIOPY OT BO3/€HCTBUS OMOPHBIX peakiuii, KH-M.
6.2.1  Jlna ompeneneHus HamnpsDKeHUH m3rmba S, B pacTpyOHOM TpyOompoBoje

oT/eNbHas TpyOa paccMaTpUBAETCs KaK pa3pe3Has 0ajika KOJIbLEBOro MONepeyHOro CeueHus,
B KOTOPOM BO3HHMKAET U3rudaromuii MoMeHT M.

6.2.2  HanpsbkeHHs B CTEHKE TPYOBI OT NOMIEPEYHOTO MOMEHTA Oy Iy T
M
Y1max = W ! (62)

rae W = prcih — MOMEHT COIIPOTHUBIICHHS, M.
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6.3 Pacuer pacTpyOHBIX TPYO HA monepevYHbIii H3THO

6.3.1 OCHOBHBIMU PAaCUETHBIMH HArpy3KaMH SIBJISIFOTCS COOCTBEHHBII BeC TPYOBI U BeC
BoJibL. JInHelHbIe Harpy3ku g, kKH/M, Ui kaxioro quaMeTpa npuBe/ieHsl B Taduie 6.2.

6.3.2 BenuuuHbl HanpsHKCHUI U3rnda paccuuThiBatoTCs 10 Gopmysie (6.2), a mporuOs
TpyOsI f B cepeanne npoera — no gopmyie

4
F= 7?3|E| ! (63

rje  — JuHelHas Harpy3ka, kH/wm;
| — mpostet TpyOUaToii Oanku, m;
E — Moy 16 ynpyrocTs, pasusiii 1,7-10° MITa;
| — MOMEHT HHepIMH cedeHus, cM™; | = prc‘;h.

Taonuma 6.2— Harpy3ku ot Tpy0 kiacca K-9 nmamerpamu 80—500 MM qiiunoii 6 m

Dy, MM Bec tpy6s1, kH Bec Boapsl, kH Bec 1p y?{%c BOJIoN, Harpy3ska g, kH/m
80 0,9 0,45 1,35 0,22
100 1,12 0,53 1,65 0,27
125 14 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 47 8,5 1,42
350 49 6,8 11,7 1,95
400 5,9 8,0 139 2,32
500 8,0 12,3 20,3 3,38

B Tabmumie 6.3 mpuBeneHBI pacUeTHbIC JAaHHBIC, a TaKkKe KOIPQUIIMCHT 3armaca

npouHoctd K =—— mpu nonepeynom usrude, riae Ry=300 MI]a.
Yus

Taonuia 6.3— IMonepeunslii U3rud c,, u nporud f pacTpyOGHBIX TPYO B cepenHe MpoJjeTa
=6 M oT BO311€licTBUSI NPUBEIeHHON JIHHEHHOI HATPY3KH (|

Dy, MM 80 100 150 200 250 300 400 500
W, cm® 39,9 59,6 126,7 230,8 330,4 600,7 1126.9 1932,5
l, cm” 183,55 333,7 1039,0 2492,6 44724 9791,4 277212 50534,9

g, xH/m 0,22 0,27 0,51 0,77 1,10 1,42 2,32 3,38

Ous, MIla 24,8 18,87 16,69 13,84 14,07 10,00 9,66 1,83

f, cm 05 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

IIpumeuanue — I[Ipu HEOOXOJMMOCTH BEJIMUMHBI HANPsDKEHUH M3ruda 1uist Tpy6 nuamerpamu 125 n 350 mm
MOT'YT OBbITh OIPEJIEJICHBI 110 BBILICIIPUBEICHHBIM (hOpMYJIaM.

6.3.3 Kak BuyiHO w3 Tabymiel 6.3, BETMYUHBI HANIPSDKCHHM IMOTICPEYHOTO U3rH0a Gy; U
nporuba TpyOuaToi 6anku f s tpy6 nuamerpamu 80-500 MM He3HAYUTEIBHBI U B pacueTax
TpyO Ha monepeyHbli N3rud TpyOUaTol OaJIKKU MOTYT HE YUYUTHIBATHCSL.

6.3.4 Ot BO3IIECTBHS BHYTPEHHETO JABJICHUS B CTCHKE TPYOBI BOHUKAIOT KOJIBIIEBBIC
HANPSDKEHMS], OTIpeiessieMble TIo (opMmyie

y, = ——, (6.4)
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rje Po— BHyTpeHHee naBieHue Boasl, Mlla;
Do — BHyTpeHHuU# AuameTp TpyObl, CM;
h — Tonmmua cteHku TpyOBI, CM.

6.3.5 Kpome HampspkeHWIl TMOMepevyHoro wu3ruba W OKPYXHBIX HOPMaJbHBIX
HANPsOKEHUH OT BHYTPEHHETO IAaBJICHUS B TPyO€ BO3HUKAIOT €Ille OKPY>KHbIE HOpMaJbHbIC
HANPsDKEHHSI OT IONEPEYHBIX MOMEHTOB Mo Ha omopax.

6.3.6 Ha pucynke 6.2 mokazaHa pacueTHas cxema TpyOONpoBOJa Ha OTIEIBHBIX
oropax, KOTOpbIe ero 00XBaTHIBAIOT CHU3Y HA MPOTSHKEHUH IYTH C IEHTPAIBHBIM YTIIOM 20.
Paccrosinue Mexay omopamu paBHO |, a mmpuHA OMOp B HANpaBJICHHH BJOJb OCH
TpyOOIpOBOIa paBHa a.

CyMMapHYI0 Harpy3Ky Ha eIMHHUIY JJIHHBI TpyOsl 0003HaunM uyepe3 Q= Q,+Q, , rae
Q.p — Bec TpyOBI, Qy — Bec BOJIBI.

"
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Pucynok 6.2 —Tpy6onpoBoaHa oTAeIbHBIX ONOpaX

W3rubarone MOMEHTBHI Ha OIOpax OT BO3JACHCTBHS Harpy3ku Q B XapakTepHBIX
CEUYCHUSX KOJIbIIa BEIpAXKATCs popmyiamu [1]:

M °a =+0,239Qr;
M % =-0,091Qr; (6.5)
MO% = +0,08Qr,
rae Q — cymmapHas Harpyska Ha ornopy, kH;
I — CpeIWHHBIN paguyc TpyObl, CM.
Omiopa M3rMOAIMX MOMEHTOB OT BO3ACWCTBUS CWiibl Q mpu omupaHuw TpyObl Ha
TUIOCKOCTH TIpUBEJIeHa B Ta0uie 6.4.

Ta6nuna 6.4— 3uauenns kodpuumentos M u N 1is pasaHUHBIX HATPY3OK,
AeHCTBYIOLIMX HA TPYOONMPOBO KPYIJIOr0 CeYeHHsI, ONEPThIil HA HHIKHIOI
oopasywomyio [1]

Koadpdumment
Harpyska Cxema Harpy KeHust i Vi M N -

A 3 B A B
L
ot

Z|

0239 | -0,091 | 0,08 | -0,08 | -025 | 0,08

-
B .

CoOCTBEHHBIH Bec —

Tpy6onpoBoaa \

VB

T

;ﬁ."ll.
R
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Oxonuanue mabauyol 6.4

Koadpuiment
Harpyska CxeMa Harpy kKeHHs I\WA '\TB MB NA N;; NB
|3 0,239 | -0,091 | 0,08 | 0,398 | 0,069 | 0,239
&%
Bec xxunkoctu npu B o | ' B
HAIOJIHEHUH " !
TpyOomnpoBoaa IR
|"'I .'IT
F
F 0,318 | —0,182 | 0,318 0 -05 0
/ H
CocpenoTodyeHHas B B
4
=

6.3.7 MOMEHTBI OT ONOPHBIX PEaKIHUi Ha Oropax OIMpPeNeNIIoTCs u3 Tabmuipl 6.5 B

3aBUCUMOCTH OT Ko3pdunuentoB M mnpu onupaHun TpyObl Ha IUIOCKOCTh H
crpouInpoBaHHbIe (yHIaMEHTHbBIE OETOHHEIE OIOPHI ¢ yrioM oxBaTta Tpy Ol 20=0°- 120°.

Taonumna 6.5— 3navenns ko3gpPpuuueHTOB Mu N agas ONMOPHBIX peakuuii Tpydoonpopoaa
Ha dyngamente [1], [5], [6]

HenTpanpHblit Kooppuunent —
Cxema HarpyxeHus yr o 20, rpa, MA '\Ws MB I\WH NA Ns NB
C OoTpBIBOM OT
¢dbyHIameHnTa
0 0 0 0 o | o 0 0
30 -0,113 | 0,005 | -0.005 | 0,01 0,1 0 -0,01
60 -0,19 0,02 | -0,019 | 0,04 04 0 -0,04
90 -0,232 | 0,012 | 0,038 | 0,098 | 0,08 0 -0,08
120 -0,240 | 0,065 | -0,055 | 0,124 | 0,119 0 -0,119
150 -0,25 | 0,083 | -0,066 | 0,227 | 0,149 0 -0,149
180 -0,25 | 0,091 | -0,066 | 0,091 | 0,159 -0,159
bes oTpriBa oT
¢dbyHIameHTa
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 | 0003 | — |-0176 0 -0,018
120 -0,179 | 0,027 | -0,019 | — | 0,205 0 —0,046
150 -0,19 | 0,036 | 0,03 — | 0,226 0 0,066
180 -0,195 | 0,043 | 0,036 | — | 0,239 0 -0,079
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6.3.8 PacuerHbpie m3rubaromye MOMEHTHI Ha OMOpPaxX OMPEIENIOTCS anreOpandecKuM
CII0)KCHMEM MOMEHTOB OT BHEIIHUX HArpy30K M OMOPHBIX peakuuii 06e3 oTpbiBa TPyOBI OT
¢dbyHIamMeHTa.

N3rubaromuii MOMEHT B TOUKE A paBeH:

M, =0,239Qr npu 26 = 0°
M, =0,239Qr - 0,16Qr = 0,079Qr npu 26 = 90° (6.6)
M, =0,239Qr - 0179Qr = 0,06Qr npu 26 =120°

B cnydae HeoOxomuMocTH pacuera TpyO ¢ OTPBIBOM OT (hyHIaMEHTa HCIOJIB3YETCS
BEPXHSIS 4aCTh TaOIUIBI 6.5.

6.3.9 [l pacuera HanpsHKEHUH U3rUOa OT MOMEHTOB M HCTIONTB3YETCS IUPUHA OTIOPHI
a, KoTopyto mpuHUMaroT paBHo 0,5D,.

Jlnst  ompeneneHus HampsDKEHWHA W3rmba JIMHA ydYacTKa CTEHKH TpyOompoBoja,
BBOJIMMAs B pacyeT HaJl onopoii [1], paBHa

b=a+1,664/rh. (6.7)

6.3.10 Benuuunel M3rubaromMX HanpsxeHuil ot BoszeiictBus M { onpenensroTcs 1o
bopmyie

,rTne W =—. (6.8

6.3.11 Insa yno6crBa monp3oBanus CII B Tabmumax 6.6—6.9 npuBeneHbl pe3ybTaThl
pacueToB MOMEHTOB HaJl ONOPAMH, HANPSDKCHUH OT BO3JEHCTBHS BHYTPEHHETO JIaBJICHHS,
HANPsOKEHUH M3rnba Ha Omnopax OT IONEPEeYHBIX MOMEHTOB, CYMMAapHOTO HANPSKEHHS OT
KOMOMHHMPOBAHHON HArpy3ku M Ko3(QQUIIMEHTHI 3amaca MPOYHOCTU TPYObI OT BO3JECHCTBUS
3THX Harpy30K.

6.3.12 Kpurepuem pacyera TpyO IO KJIACCy MIPOYHOCTH SIBJISICTCS HEpaBeHCTBO K > 1,
rae K — xoad¢uuuenT 3amnaca npoyHocTy TpyO IpH pacueTHbIX Harpys3kax. [lpu 3HaueHusx
K <1 HeoOXx0uMo pUMEHATh TpyOy Oombiero kiacca nmpounoctr, Hanpumep K-10 wm K-11,
WIN YBEIIMYUTH ITUPUHY OTIOP.

6.3.13 I[ToBepouHsIii pacdeT TPyO HA KECTKOCTh U YCTOMYUBOCTD CIICyET IPOBOINTH B
COOTBETCTBHH C mojapasaenamu 5.6 u 5.7 vacrosiero CII.

6.3.14 Pacuer TpyO mpm Apyrux yriax onmupaHus TpyO Ha crnpoduIMpOBaHHBIC
OETOHHBIE OTIOPHI CIIEAYET IMPOBOJAMTH MO METOTUKE, N3JI0)KCHHOW B JAHHOM pa3ede.

6.3.15 Pacuer TpyO Ha TPOYHOCTH MPOM3BOJUTCS HA MaKCHMAJIbHBIA W3rHOAFOIINI

momeHT M° B Touke A (JTOTOK) Ha OMOpax M OJHOBPEMEHHOE BO3JEHCTBHE BHYTPEHHETO
JTABJICHUS.

BenmuuuHbl  pacTSArMBAOIINX
cymmupytorcs, cMm [8], [9].

HaIpsSDKEHWM  OT  BO3JEWUCTBUA JTUX  HArpy3okK

Tab6nuna 6.6— Hanpsizkenusi B T0TKe pacTPYOHBIX TPYO OT COBMECTHOT0 BO3/1eiiCTBUS
MOMEHTOB HA ONOPAaX U BHYTPEHHEr 0 AaBJIeHUs

No Dy, sg+s;,Mna;P=o,6Mna s +s", Mlla; P=16MIla

mm | MM 20=0° 20=90° 20=120° 20=0° 20=90° 20=120°
1 80 36,4 14,9 12,33 43,5 219 19,4
2 100 40,6 19,0 15,46 54,8 27,83 24,3
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No Dy, sg+s;,Mna;P=o,6Mna s +s", Mlla; P=16MIla
e 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 39,64 145,3 66,14 53,26
6 250 164,0 62,39 49,40 183,24 81,54 68,54
7 300 175,3 67,82 53,82 197,0 89,5 75,5
8 350 222,2 83,7 76,03 2457 107,2 99,53
9 400 243,2 91,54 72,14 268,6 116,99 102,5
10 500 304,2 107,13 84,2 332,6 135,6 112,67

Tab6nuna 6.7— Koddpdunuenr 3anaca npouHocTH pacTpyoHbIX TPYO npu
KOMOMHMPOBAHHOI HArpy3Ke K = sg +s) / R, Ha omopax

Ne Dy, s9+s, Mlla; P=0,6 MIla s +s", Mlla; P=16MIla
R 20=0° 20=90° 20=120° 20=0° 20=90° 20=120°
1 80 8,24 20,13 24,33 6,8 13,62 15,46
2 100 7,39 15,78 19,04 551 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 2,06 453 5,63
6 250 1,82 4,80 6,07 1,64 3,67 4,37
7 300 1,71 4,42 5,57 1,52 3,35 3,97
8 350 1,35 3,58 3,94 1,22 2,79 3,02
9 400 1,23 3,27 4,15 1,12 2,56 2,92
10 500 0,98 2,80 3,56 0,9 2,21 2,66
ITpumevanue — R,=300MIla.

Tab6nuua 6.8— Hanpsikenusi y° B crenkax Tpy6 kiacca K-9 or BosaeiicTBust BHyTpeHHero

JAaBJICHUSA

Ne Dy, Mmm Do, cm h, cm yg, MIla Koaddumpent 3anaca npogyHocti
i P=06Mlla | P=16Miha P=06MIla P=16MIla
1 80 8,6 0,6 4,3 114 69,8 26,3

2 100 10,6 0,60 53 14,13 56,7 21,23

3 125 13,2 0,6 6,6 17,6 454 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 9,78

7 300 31,6 0,72 13,42 35,1 22,3 8,54

8 350 36,25 0,77 14,1 37,6 21,2 8,0

9 400 41,28 0,81 15,24 40,69 19,6 7,3

10 500 51,4 0,9 17,13 45,6 17,5 6,5

ITpumeganue — R,= 300 MIla.

Tab6nuna 69— Hanps:kenust uaruoa y;‘ HA OMopax OT BO3/1eliCTBYUS BHEIIHUX HATPY30K

HNIQ_I . Dy, MM 4 em b, eu W, o MowmenTt Hax onopoi, kH-m Hanpsoxenus S E , MIla
20=0° 20=90° | 20=120° 20=0° 20=90° 20=120°
1 80 5,0 7,72 0,46 1,48 0,5 0,37 32,1 10,5 8,03
2 100 6,0 9,0 0,54 2,20 0,74 0,55 40,7 13,7 10,16
3 125 80 | 11,33 0,68 4,36 1,46 1,08 64,0 21,5 15,93
4 150 90 | 1264 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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HNIQ_I . Dy, MM 4 em b, W, o MowmeHTt Hax onopoi, kH-m Hanpﬂ)erm{yE , MIla
20=0° 20=90° | 20=120° 20=0° 20=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 17,41 227,9 76,3 56,9
10 500 27,0 | 34,94 472 126,87 | 42,46 31,67 287,0 90,0 67,0

6.3.16 Koaddunmentsr 3anaca npoyHocTy st Tpyo ¢ yriamu ornupanus 90° m 120°
BEJIMKH, TII0O9TOMY B pacueTax Ha TWPOYHOCTh MOXXHO HE YYHTHIBATh HArpy3kd OT
TETUTOM30JISIIIAM ¥ BO3MOXKHOTO oJieieHeHHs. [Ipr HeoOX0IMMOCTH 3TH Harpy3Ku B Ka4eCTBE
JOTIOJTHUTEIBHBIX MOXHO y4YE€CTh 10 METOHKE, U3II0KEHHOH BBIIIIE.

6.4 PacueT Tpy6 Ha oceBoe rHAPaBIMYECKOE AABJICHHE

6.4.1 TopusoHTaNBPHBIE HArpPy3KH I TpyO C pacTpyOHBIMH COCTUHEHUSIMHU
TpyOOIPOBOIOB PACCUYUTHIBAIOT CJIEAYIOLIUM 00pa3oM.

Cubl 0ceBOro JaBjeHUS BOZHUKAIOT B HAIOPHBIX TPYOONpoBOAaX:

BO BCEX MECTAaX M3MEHECHHUs HAIPaBJIeHNUs (TIOBOPOTHI, TPOHHHUKH);

BO BCEX MECTaX M3MEHEHHUs TuameTpa (mepexoipl);

Ha KKI0M KOHIIE (r1yXxue (JiaHIib).

6.4.2 DTu IOKaNW30BaHHBIC JAaBJICHUS OJDKHBI OBITh HEHTPAIM30BaHBI B IEJSX
MIPEIOTBPAILEHUS PACCTHIKOBBIBAHUS TPYO C MOMOIIbIO IPUMEHEHUS YCUIICHHBIX COETMHEHUI
tuna «RJ», a TakkKe INyTeM CTPOUTENbCTBA >KEJIE300€TOHHBIX YKPEMHUTEIbHBIX CBai,
BOCIPUHUMAIOIINX TOPU30HTAIIbLHBIE YCUIINS, U B ClIydae UCUEpIaHUs HECYIIeH CliocOOHOCTH
TpyOOIPOBO/Ia B TOPU30HTAJILHOM HaIlPaBJICHUU.

Cuna oceBoro aasnenus N, kH, moxeT ObITh paccuntana no oduiei popmyiie

N =K,;PuS, (6.9)
rae Ky — koddunment, KoTopslii 3aBUCUT OT (JOPMBI, Pa3MEPOB U YIJI0B pACCMaTPHBAEMbIX
KOMIIOHEHTOB TpyOO01poBoia ((GUTHHTOB);
Pmax — MakcUMaJIbHOE BHYTPEHHEE JaBlicHHE (UCIIBITATENBHOE JaBiieHue) TpyOonpoBoa, MI1a;
S — BHemIHee cedeHue Ui TpyO, BHYTpEHHEE ceueHue st (PUTHHTOB, M*;
2
s=PP"
4

rje D — BHyTpeHHMI 1uameTp TpyObl, M.
6.4.3 OceBoe HaNPsHKEHHUE B CTEHKE TPYOBI OT JEHCTBUS OCEBOM HArpy3KH PaBHO

_N_PpD* PD

SX___ »—, (610)
F  4pDh 4h
rae N — oceBas Harpy3ska, kH.
Cuna peaknuu R, kH, paBHa
2
R=2Nsin2 =PPDo 4,0 (6.11)
2 4 2

6.4.4 BenuurHa Harpy3Kd MpH W3MEHEHWH HATPABJICHUS TPYOOIPOBOJIA OMPEACTSIeTCS
¢ nomo1pko kodpdunuenrta Ky, paBHoro:
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riayxue (paaHusl, TpodHukn Ky=1;

S

nepexo/ibl Ha MeHbImil tuametp K =1- 3 (S — MeHblIee 3HAYCHUE);

. U
OBOPOTHI ¢ yraom u: K = ZSmE;

K$=1,414 nns noBoportos 90°;

K4=0,765 nms moBopoToB 45°;

K$=0,390 a1 moBopotos 22°30G

K$=0,196 ns mosoporos 11°15¢

6.4.5 B Tabnume 6.10 mpuBemeHbl 3HaUeHUs oceBoil Harpy3ku N oT BozmeicTBUs
BHYTPEHHETO JaBJICHUS IS TIIyXHX (IaHIeB. BednuuHbl 0CeBOM HArpy3KH Ui MOBOPOTOB
nosryyaroT ymHokeHueM N Ha K,

Tabonuma 6.10 — Bexnuunsl oceBoii Harpy3ku Np B ciiyuyae TYNHKOBOI'0 TPYGOnpoBoaa
0T BO3/eliCTBUSI BHYTPEHHEr0 JaBJIeHUsI

Ne 1.1 Dy v S oM (l)\’lg kH, npn BHyTpeHII,gM JlaBJieHuu P, Ml;-[,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
6 250 547,2 327,7 546,2 875,87
7 300 784,0 4704 784,0 1254,4
8 350 11216 673,0 1121,6 1794,6
9 400 1381,6 828,6 1381,6 2210,56
10 500 2074,0 12444 2074,0 3318,4

6.4.6 Bemmuunsl N B nuanaszone BHyTpeHHero naBieHus 0,6-1,6 MIla 3HaunTeNBHEI,
JacTHYHAs KOMIICHCAIIUS OCEBBIX HArpy30K NpPH HAA3E€MHOH MPOKIAJKe TPYyOOIPOBOIOB
BO3MOYKHA 32 CUET NMpUMEHEHHUS TPpyO ¢ pacTpyOHBIMU COeAMHCHUSIMHU THIa «RJI» ¢ yueTom
CWI TPEeHHUS TPYO HA OMOpax, MPEMSITCTBYIOMUX BO3MOKHOMY OCEBOMY IEPEMEIICHUIO TPYO.

6.5 Harpy3ku npu npoeKTHpOBAHUH TPYOONMPOBOAA ¢ PacTPyOHBIM
coequHeHHeM «RJ» oT Bo31elicTBUS BHYTPEHHEr 0 JaBJIeHUA

6.5.1 Jlns pacueToB Hecyled CIIOCOOHOCTH TpPyOONpoBoAa B  IPOJOJIHLHOM
HaNpaBJICHHH Ha Cpe3 YIOPHOTO HABapHOTO BAJMKA IPHU OCEBOM HArpy3Ke Ha TPyOOIpPOBO

npunumaetes y . =360 MIla; y® =260 Mlla [3].

[Ipumeuanune — Ilo nanHeIM ucnbITaHUH, MOTydeHHBIM Ha O A O «JIunenukuii MeTanayprudeckui

3aBo1 «CB06O1HEIH COK O, 3HAUCHHUS y;p =450 MIla.

VYuyurbiBasg, 4TO NpPUBAPEHHBIH BaJWK HA TJIAJKUA KOHEL TpyObl HE SBIsSETCS
OJIHOPOJIHBIM U HE JIEKUT TOYHO B OJIHOM IUIOCKOCTH, KOAI(PGUIUEHT YCIOBUS pabOThl NMpU
cpese Baimka nmpuHUMaetcs: paBHbiM 0,9.

6.5.2 PacuetHoe comportuBieHue cpesy Ry, mpu ynpyroit padore marepunana BUIID
npuHuMaetcs pasHbiM 240 MITa [3].

Hecymasa cnocoOHOCTh coequHeHusi TpyObl Tuna «RJ» mpu pacTsKEHUU B OCEBOM
HaIpaBJICHUH Oy AT paBHA

47



CII 66.13330.2011

1
No =Fyg= Edean, (6.12)

rae F — turomane cpeza HaBapHOTO BAJIMKA,;
dy — HapyXHBIii TUaMeTp TPYObI;
0 — IIMpHHA HaBapHOI'O BaJIMKA.

upuna HaBapHOTO Banmuka st Tpy0 nuamerpamu 80—150 MM 6=8 MM, nuameTpamu
200—300 MM — 9 MM, aiist Tpy6 muamerpamu 350 MM 1 Bbime — 10 M.

6.5.3 VYxmaaka TpyO 1enecooOpasHa Ha chpoduIMpOBaHHOe OCHOBaHuWe. Jlis
YCTpaHEHHUSI BO3MOYKHOTO BEPTHUKAIBHOTO MEPEMEIICHUS TPYO CO CTHIKOBBIMU COSIMHEHUSIMHA
«RJ» moctaTOYHO XOMYTOB-TIPUXBATOK, KOTOPHIC OJIKHBI BBIICPKUBATH MaKCHMAJIBHBIC
Harpy3Kd OT BO3MOXKHOTO CMeIeHus TpyO, paBHbIe criiam Q.

6.5.4 OT BO3MOYKHOTO OCEBOTO TEPEMEIICHHUS 3BEHbS TPYO YACTHUYHO Y JCPKHBAIOTCS
IpA TOMOIIM CHJI TpPEHUS, BO3HUKAIONIMX B MeCT€ KOHTakTa TpyObl C OETOHHBIM
CIpOHIMPOBAHHBIM OCHOBAHUEM OTIOPHI.

6.5.5 Ilpu yxmagke TpyO Ha cpo@HIMPOBAHHOE OCTOHHOEC OCHOBAaHWE CHJIA TPEHUS
TpyO Ha omope 3HAYHWTENbHA M JOJDKHA OBITH ydYTeHa TMPH pacdere TpyOompoBoaa Ha
MIPOYHOCTH B OCEBOM HaIpaBJieHHH [5].

6.6 Pacuer cuJ1 TpeHHs, YIepPKUBAIOIIMX TPYOY HA omopax
OT 0CeBOro NnepeMenieHust

6.6.1 Peaxmust 4 (cM. pucyHok 6.1) 3aMeHsieTCs Ha PaBHOMEPHO PACHPEICICHHYIO 110
BCCH IIUPUHE OMOPHON MOBEpXHOCTH [1]
R
DsinG’

q= (6.13)

torna F = fqSa — cuna tpenus TpyOsI Ha onope, kH,

rae  S— Tuoniaas KOHTaKTa TPYObl ¢ 0ETOHHBIM OCHOBaHHEM, oM
f= 0,6 — ko3 duiueHT TpeHus TPyObl 0 OETOH;
a — mmpuHa ornopsl, paBHas 0,5D,.

6.6.2 B tabymre 6.11 npuBeAcHBI BEIMYUHBI CHJI TPSHHSI HA ONOpax IPH YTiie 0XBaTa
Tpy6sI 22 = 90°u 120°.

6.6.3 B Tabnume 6.12 nmpuBeaeHsl TaHHBIE O HECYIIEH CIIOCOOHOCTH TPYOBbI B OCEBOM
HANpaBJICHWH TP BO3JCHCTBUM THUAPABIMYECKOro AaBiieHUS Np C y4eToM CHII TpeHHs
N1=No+ F1p, a Taxke pasnocts cuin (Ni—Np) npu Po=0,6-1,6 MI1a.

Tab6numa 6.11 — BearnunHbl cHJI TPEHHSI HA ONIOPAX

. kH/cM? S om? Frp, kKH
Nem | Dy, m | Q, kH oc=45ccl’ 4=60° @ eM 4=45° 4=60° 4=45° 4=60°
1 80 1,35 12,71 10,33 5,0 35,0 43,11 44 54 4,45
2 100 1,65 11,50 8,7 6,0 47,18 62,3 54,257 5,42
3 125 2,65 10,61 8,62 8,0 83,62 102,9 88,737 8,87
4 150 | 3,04 9,16 7,44 9,0 111,71 1375 102,30 10,234
5 200 4.6 8,67 7,88 11,0 182,05 224,0 94,692 10,597
6 250 6,6 7,78 6,44 14,0 287,2 3534 138,23 13,656
7 300 8,5 7,06 5,74 17,0 436,4 533,5 184,8 18,350
8 350 | 11,7 747 6,07 19,0 571,2 703,0 256,18 25,627
9 400 13,9 7,08 5,75 21,0 724,4 894,3 324,83 30,856
10 500 20,3 6,52 5,30 27,0 1188,0 1464,7 464,45 46,530
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Tab6nuna 6.12— Hecymasi cmocodHocTh TPYO B oceBoM HanpaBjeHun Ny, kH, ¢ yueTom
cuiibl TpeHusi N; Ha omopax

Ne Dy,mMm No N;= No+F;,, kH N, kH, mpu P, MIla N; — N, ipu P,, MIla

ILIL. 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 82,2 131,6 360,6 327,7 278,3
3 125 433,92 581,7 97,4 162,7 260,0 484.3 419,0 321,7
4 150 512,45 614,7 117,6 196,0 313,6 497,1 418,0 301,1
5 200 752,832 8475 207,8 346,2 553,9 639,7 501,3 293,6
6 250 929,184 1064,0 327,7 546,2 875,8 786,3 567,8 238,2
7 300 1105,53 1361,6 470,4 784,0 1254,0 891,2 577,6 107,0
8 350 1424,30 1680,0 673,0 11210 1794,6 1007,0 | 559,0 | -114,6
9 400 1616,44 1941,2 828,6 1381,6 2210,6 11126 | 559,6 | —269,4
10 500 2004,57 2468,9 12444 2074,0 33184 12245 | 394,9 | -849,5

6.6.4 M3 tabmmi ciemyer, 9To OCHOBHAsE OCEBasl HAarpy3Ka OT BO3/CHCTBUS BHYTPEHHETO
JaBJICHHUSl BOCIIPUHMMACTCS MaTepuajioM TpyOb. CBaliHbIE YIOpHI B MeCTax TIIOBOpPOTa M
TYIHKOBBIC YIIOPBI TPYOOIPOBOIOB JOJDKHBI OBbITh paccurTanbl Ha yeuitus (Ni—Np). Cuia peakimu
cBaiHOTO yropa fopkHa ObiTh He MeHee cuitbl (N1—N\p) > 0 B cootBetcTBum ¢ CIT 24.13330.

6.6.5 TpyOst quamerpamu 80—150 MM MOKHO YKJIaIbIBaTh HENOCPEICTBEHHO HA TPYHT
C TOJACHIIKOW TecKka wWiu MmeOHs ToimmHol 1520 cM ¢ aHKepOBKOW HX TOCPEICTBOM
TPYHTO3allETIOB 0€3 yCTPOWCTBA CBAaWHBIX YIOPOB, YYHTHIBAs BBICOKHE KOIPPHUIIMECHTHI
3araca MpOYHOCTH TPyO Ha BHEUIHIOIO HArpy3Ky, BHYTPEHHEE TaBJICHUE U OCEBYIO HArpy3Ky
OT BHYTPEHHETO JIaBJICHHS, KaK yKa3aHo B [6], [7].

6.7 I'mapaBiuyeckuii pacyer

6.7.1 Breibop Tpy®O Mo 1guamMeTpy OJDKEH OCYIIECTBISTHCS B COOTBETCTBHU C
tpeboBanusamu CIT 31.13330 u noapaznena 5.2 Hacrosimero CII.

6.8 IIpoekTpoBanue TpyoonpoBo10oB U3 Tpydo BULLIT

6.8.1 Ilpu mpoeKTHPOBAHUM HAJ3EMHBIX TPYOOIIPOBOJOB CIIEAYET PyKOBOACTBOBATHCS
obmmu TpedoBanusmu CIT 31.13330, CHull 2.05.04, CIT 38.13330, CIT 24.13330.

6.8.2 B cnabpix rpyHrax ¢ pacdyeTHbpIM comnpotuBieHneM MmeHee 0,1 MIla, a Takxke B
IPYHTaX ¢ BO3MOXXHOW HEpPaBHOMEPHOW ocankod (B HECIICKABIIMXCS HACBHIMHBIX TPYHTAX)
TpyOonpoBoasl u3 Tpy6 BUILII pexomenmayercs mMpokiaapiBaTh HA CBAMHOM OCHOBAHHH U
OTIOPHBIX IJIMTAX C XKECTKOU CBS3bIO.

6.8.3 Jlns cTpouTenbcTBa TPYOONPOBOAOB JOJDKHBI HCIOJB30BATBCA TPYyOBI U
coequnutesibble yactu n3 BUYID ¢ TexHuyeckumu mnokaszaTeiasiMH, COOTBETCTBYIOIMMU
npuwioxenusiMm A u b nactosimero CII, ¢ coenunennsamu tuna «R».

6.8.4 CoenunanTenbHbIe YacTH U ocHacTka 3 BUILID Takke JMOKHBI MMOCTaBIISITHCS C
Hapy>KHBIM U BHYTPECHHUM MOKPBITUSMH.

B 3aBucuMoOCTH OT BHEIIHUX YCJIOBHM MCHOJIB30BaHMs, a TAKXKE C y4eTOM TpeOOBaHUI
I'OCT P UCO 2531 nns Hapy>XKHOTO TOKPBITHS COSIUHHUTEIHHBIX YacTeH M OCHACTKU W3
BYIII" MOryT npUMeHSTHCS CHHTETUYECKAsI KPAcKa, a TAKKE HUHK C OTJEIOYHBIM CIIOEM.

6.8.5 B 3aBHCHMMOCTH OT CBOWCTB TPaHCHOPTUPYEMOW BHYTPH TPYOOINpOBOJA Cpenbl, a
TaKKE€ C YYETOM CYIIECTBYIOUIMX HAIMOHAIBHBIX CTAHAAPTOB MJISi BHYTPEHHETO MOKPBITHSA
COEIMHUTEIBbHBIX YacTe U ocHacTKU 13 BUIIIL MoryT npuMeHsAThCA Crieayolue MaTepuaibl.

OWTyMHas WJIM CHHTETUYECKAs KPacKa;

pacTBop mopTiIaHaneMenTa (¢ Jo0aBKaMu Wi 03 HUX);
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pacTBOP BBICOKOIJTMHO3EMHUCTOTO IIEMEHTA (C aTFOMHHATOM KaJbIIUs);
PacTBOp CyJIb()aTOCTOHKOro IIEMEHTA.

6.9 IIpoekTHpOBaHNe NIEPEX010B TPYOONPOBOIOB U OTIOP
MPH HAJI36MHOM CTPOMTEJIbCTBE

Ha pucynke 6.3 mpuBeaeHBI BO3MOXKHBIC KOHCTPYKIHMH IEPEXO0JIOB TPYOOIPOBOJIOB
9yepe3 eCTeCTBEHHBIC IMPEIATCTBUS, KOTOPHIE MOTYT OBITh MCIIOJIB30BAHUH IPH KOHKPETHOM
POEKTUPOBAHUH, KaK yKa3aHo B [6], [7].

Pacder 3TUX KOHCTPYKIHIA HA TPOYHOCTh PEKOMEHIYETCS IPOBOIUTH B COOTBETCTBHU C
nostoxkernsivu CIT 63.13330.

@l

T 2

'|I|.'a|:'|I -, RTII.

@ — OJIHONPOJICTHBII HAKJIOHHBIH, 6 — JBYXIIPOJICTHBIA HAKIOHHBIN C Pa3HOW BEIMYMHON NPOJIETOB, 6 — TPEXIPOJIETHBIA CO
CBaHBIMHU OIIOPaMy; & — TPEXIPOJIETHBINA ¢ MACCUBHBIMHU ITPOMEXYTOUYHBIMHOIIOPAMH U IUIUTHBIMH OIIOPAMHU 10 KOHIaM; 1 —

CBai{Hasi O110pa; 2— HaChIb; 3— MACCHBHBIE OIOPBI, 4 — jKeNe300eTOHHAs UTHTA

Pucynox 6.3 — IlpsiMmoJinHeliHbIe MIePeX01bl TPYOONPOBOAOBYEPeE3 eCTeCTBEHHbIE MPENATCTBUSA 0e3
KOMIIEHCALIN YU MPOJ0IbHBIX AedopManuii

6.10 KoncTpykuuu onop

6.10.1 VYcrpoiicTBO Xene300€TOHHBIX IUIMTHBIX OTOp MOXET MOTPeOOBaThCS MpH
HecyIel criocooHocTr rpyHTOB MeHee 0,15—0,2 MIla, npu GOJBIIMX OMOPHBIX JaBICHHUSIX U
HEYCTOHYMBBIX OTKOCaX. PazMep IUUT OonpeaessitoT NCXO0Is U3 YCIIOBHUS TIepeaadn JaBICHUS
Ha TPYHT, OJTHAKO INMpPWHA MX CTOPOHBI JoJDKHA OBbITh He MeHee 0,4 M. JlmmHA CTOPOHBI
J0JDKHA OBITh HE MEHEE JIBYX TMaMETPOB TPYO IJisi OAMHOYHOTO TPYOOIPOBOIa.

6.10.2 [TnuTHBIE ONIOPBI HEOOXOAMMO IPUMEHSATH Ha KPalHUX OMOpax B MECTAaX BBIXOJa
MOJI3EMHOT0 TPYyOOIIpOBOJIa M3 TPYHTA, a TaK)KE HA MPOMEXKYTOYHBIX TPYHTOBBIX oropax. B
MecTaxX BBIX0JIa MOA3eMHOr0 TpyOompoBoaa nuamerpamMu 80—150 MM U3 TpyHTa, a TaKKe Ha
MIPOMEKYTOYHBIX TPYHTOBBIX OIOpPax € OOCKHINKOH TpyOOMpoBOAa TPYHTOM pa3perraeTcs
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TaKkKe MPUMEHSTH TIocKue uThl. TpyOomnposon muamerpamu 80—150 MM yKIIaapIBarOT Ha
cioit mecka TtommmHOM 15—18 cm. s tpyOompoBomoB mmamerpamu 200—500 MM
HEOOXOJMMO TPHUMEHSTh IUIMTHI C JIOKEM, COOTBETCTBYIOIIMM JIHAMETPY TPYyOOIpoBoaa
(pucyHoK 6.4).

-1

T—1 Crulia Al
— 2523~ 1030 7

LD T\ z//,-' ¥
e ] s | |"j,z A T

i ’ 7 Cruia 210 o _ | | . =

I_ I , {,.z .I . l] F | 1 _._u" IIII

—_— il e .

gljfr P Q_/x’ -i/ IJ'L __."r |J§
ek /’1. R | / "I
=l P - \'Hlﬁ e - 1 | | p ..:l_
=i - T | \\ | =
c'E N i ! / =

=] - N VI N~ S B 0 - Y

\v - e '*,1 s i T | 1 L =
’ K \:."\. h / | | | | ; i =l 1L

i
Al 70 | A
150— - LB .
- bz—. W00 16U == 7 =
=t EOU- 1RO —— T = 25 230
e —

Pucynok 6.4 — IlnuTHas onopa ¢ JIoKeM Uil YKJIaJIKH TpyOonpoBoaa

6.10.3 IliuTHBIE OMOPHI M CTOMKH PEKOMEHAYEeTCs M3rOTaBJIMBAaTh M3 OETOHA Kiacca
B15, mopo3socroiikocthio F300 u Bomorenponuaemocteio W4,

6.10.4 Ilpu Ham3eMHOW TPOKIAAKE TPYOONPOBOJOB NPUMEHSIOT CBAWHBIC OIOPHI.
CaaiiHbIe OMOpBI HE TPEOYIOT TPYJOEMKHUX 3€MIITHBIX pa0d0T, KOTOpPhIE HA MEepexojax yepes3
PEKH M OBparv MPUXOAUTCS BBITIOJHATH C MHTEHCUBHBIM BOJIOOTIIMBOM.

6.10.5 CBan mOMHMO BEPTHKAIBHOTO JIABJICHHUS MOTYT BOCIIPUHUMATH U 3HAYUTEIIHHbIC
rOpHU30HTaBHBIC Harpy3ku. [IpoekTupyrores cBaitabie omopsl corinacHo CIT 24.13330.

6.10.6 Jlnsa ynepkanus pactpyOoB TpyO Ha omopax OT BO3MOXKHOIO BEPTHKAIBLHOIO
MepeMeIIeHUs] apMaTypHBI KapKac TIpeayCMaTpUBAaeTCsl C BEPTHKAIBHBIM BBIITYCKOM
apmatypsbl quamerpamu 10—16 MM mrHOM 10 500 MM B 3aBUCHUMOCTH OT JHaMeTpa TpyOs,
cm. [8],[9].

6.10.7 [wmameTp BBIlyCKa apMaTypbl OINpPEAEISICTCS yCHIHUEM  BO3MOKHOTO
BEPTUKAJIBHOIO NEPEMEIIEHHS 110 JEHCTBUEM CUIIbI peaKLu, paBHOM Becy TpyObl ¢ BOJOH.
TpyOa ¢ukcupyercs CTep)KHEBBIMHA TPUXBATKAMH, KOTOPHIE NMPUBAPUBAIOTCS K BBITYCKaM
apMaTypbL

B03MOXKHO B3aMEH NMPUXBATOK MCIIOJIB30BATH JICHTOYHBIE XOMYTHI C 3aTSDKKOM OonTamMu
Yyepe3 pe3NHOBBIC TIPOKIIAIKH.

6.10.8 B xauecTBe OJMHOYHBIX CBalfi MOKHO HCIIOJIb30BaTh cBam u3 Tpyo BULIL ¢
npuBapkoi purens. K purento Tpy6a npucoeAMHIETCS ¢ TOMOIIBI0 TPpUXBAaTOK. Ha pucyHnkax
6.5 u 6.6 mpuBeneHB BO3MOKHBIE KOHCTPYKIIMH KeJIe300€TOHHBIX (DYHIAMEHTHBIX IUIHT,
CTOEK, OalIMaKoB, HEMOJBWXHBIX OINOpP W KAaTKOBBIX OIOpP, KOTOpPBIE HEOOXOJUMBI IS
CTPOMTENBCTBA HA3EMHBIX TPYOOIPOBOI0B cM. [5], [7].

6.11 TpancnopTHpOBaHHe U XpaHEHHE

6.11.1 TpeOoBaHus K TPaHCHOPTUPOBAHUIO W XPaHEHHIO TPYO M YIIOTHUTEIHHBIX
MaH)XET MPUBEACHHI B oapasnaene 5.16 nactosmero CII.
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Pucynok 6.6 — BepxHHe YacTH OMOP ¢ MPOI0JIbHO-MOABHKHBIMH KATKOBBIMH ONIOPHBIMH YACTSIMH

6.12 Oxpana okpy:kamouiei cpeabl

6.12.1 TpeOoBaHus K OXpaHE OKpYIKAaIOUIEH cpeapl ykasaHbl B mojapaszzaene 5.17
Hactosiero CII.

6.13 TpedoBaHus 6€30MaCHOCTH

6.13.1 TpeboBanus 6€30MMaCHOCTH MPHUBEACHBI B TIoapa3eie 5.16 nacrosmero CII.
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7 IlpoekTHpOBaHUE U CTPOUTEIbCTBO MOA3EMHBIX TPYOONPOBOI0BCIOCO00M
ropu30HTAJILHO-HaNIpaBJjeHHOT 0 Oypenusi ('HB) ¢ npumMeHeHuem
TpyO 3 BULIT

7.1 JkcniiyaTaMOHHbIE U MOHTAKHbIE HATPY3KHU, AeHCTBYIOIIHE
Ha TPYOONPOBO/IbI, MPOKJIAAbIBaeMble OecTpaHmeiinbiM cnocooom 'HB

Ha tpy06omnpoBoibl AEHUCTBYIOT CIIEYIOIINE HATPY3KHU:

1) BHemIHME HArpy3KH OT TPYHTa, TPAHCIOpTa, COOCTBEHHOr0 Beca TPyObI M Beca
TPaHCIOPTUPY EMOM KHUJIKOCTH;

2) BHYTpPECHHEE JaBJICHUE KHUKOCTH;

3) oceBbie HArpy3KU MPH MPOTIATMBAHUH TPYObI B PACHINPEHHYIO CKBOKHUHY.

7.2 BHellIHUEe HATPY3KH, 1eHCTBYIOIIHAE HA TPYOONPOBO/IbI,
npokiaasiBaembie cnocooom 'HB

7.2.1 JIns pacyera BEpTUKAIBHOTO JIABJICHUS TPYHTa HA TPYOY OT BHEITHUX HATPY30K IPH
3aKPBITHIX MPOKJIAIKAX MPUHUMACTCS pacyeTHAs CXeMa, MpUBeIeHHAs Ha pucyHke 7.1 [1].

iz e ———— e
T LT T e LT
L A I I
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S Tl ey _
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Pucynok 7.1 — Cpennee naBjieHHe TPYHTA Ha TOI3eMHBII TPYOONPOBO.

Jlnst pacdeTta MpUHUMAECTCSI CPEeIHEE JaBJICHUE TPYHTA 110 TOPU30HTAIBHOM TIOCKOCTH,
HPOXOSIIEH Yepe3 LHEeHTp TPyOOIpoBoIa, KOTOPOE OnpeneseTcs no GpopMyie
Yep =Op = Teerllp » (7.2)
rae Feew — YHGHBHBIﬁ BC€C IrpyHTa B CCTCCTBCHHOM COCTOSIHUU,
Q,, — JaBJCHHE IPYHTA HA TPYOYy.

7.2.2 llpm mnpoxmaake T1pyO cmocobom I'HB wHam tpyOoit obpasyercs cBonx
€CTECTBEHHOI'O PAaBHOBECHS BBICOTOH N, DTO oTpaskeHO Ha pucyHke 7.2,a. Beicota cBoja
ompenensercs mo popmyie

hy == (7.2)
CB 2tgj 1 .

rJ€ (@ — YCJIOBHBIA yroJ BHyTPEHHETO TPEHUS, IPaL.
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Pucynok 7.2 — JlaBJieHne rpyHTa HAa MO/I3eMHYIO TPYOY NpH 00pa30BaHHH CBO/Ia €CTECTBEHHOT'0 PABHOBECHS

7.2.3 Hauasio cBoJia ioMenaeTcsi Ha ypoBHE Bepxa TpyObl (pucyHok 7.2,0), BbicoTa hgg
OynerpasHa [1]

B

CB

big (7.3)
— é 2 0 Jd]
rie B=D, d+tg?225° - LY
grIEs 2%

BEJIMYMHA TIPOJIETa Pa3rpyKEHHOro cBoia. J{ist pactpyOHbIX

TpyO Takoe perieHne 0osee 1enecooopasHo .

7.2.4 ]laBneHue TpyHTa, PaCMOJIOKEHHOTO BhIIe TOUKH O, TOTHOCTHIO BOCIIPUHUMACTCS
IPYHTOBBIM CBOJIOM, a Ha TPyOBbl AABUT IPYHT, HAXOJALIUIICS BHYTPU CBOJA €CTECTBEHHOTO
paBHOBecus. J{aBieHNe IPUHUMAETCS PABHOMEPHO PaCIpeNeICHHbIM U PAaBHBIM

g, =T N

ecT cB "

7.2.5 CpenHee naBieHue rpyHTa Ha ypoBHE hep onpenensiercs o gpopmyiie

(7.9
0y = h,D, - T, M2 tg? 35 - L2 (7.5)
e (%]

7.2.6 Ilpu w©HexkotopoM 3HaueHHH hg=he; Moxer 00pa3oBBIBaThCS CBOJ
ecTecTBeHHOro paBHoBecHs (mpu O, = 0). Hmke he, naBnenue rpynra Ha TpyOy ocraercs
MOCTOSTHHBIM IIPY YBEJINYCHUH TJTy OUHbBI 32JI0/KCHHUS

DH
tgGa5° - | g (79
e 2¢9

rae tgf = f,, — xodhuImeHT KPenocTH, yUHTHIBAIOIIME Cy MMapHOE JEHCTBHE CUIJI TPEHNUS U
CMEIICHUS TPYHTAa.

J11 CBSI3HBIX TPYHTOB KOA(PGUIUEHT KPEMOCTH oIpeaenseTcs: GopMynoi
—tmi 4 C

pr - tgj -,
S

rae tgj] — yros BHyTPEHHErO TPCHUS;

(7.7)
¢ — Y/IeJIbHOE CIICTUICHHE,;
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6 — CXKMMaIoLIee HalpsKEHHUe, TP KOTOPOM OIIPEIENIAETCs] CONPOTUBIIEHNUE CBA3HOTO
IpyHTa CABUTY.
7.2.7 YucneHnsle 3Ha4YCHUS KOA(PQOUIIMEHTOB KPENOCTH JJISI HEKOTOPHIX TPYHTOB H
COOTBETCTBYIOIIME YCIIOBHBIE YTIJIbl BHYyTPEHHETO TPEHUsI IpUBEIeHbl B Tabsuue 7.1.

Ta6nuna 7.1 — Kodppuuuentsl kpenoctu f, (mo M.M. IIpoToAbAKOHOBY) H YCJIOBHBIE
YIJIbl BHYTPEHHEr 0 TPEHHsI () Pa3IMYHBIX IPYHTOB [1]

V croBHBI
No Koadpumuent yronu
l'I.l:I. I'pysr KpEeHocTH BHYTPEHHET O
feo TpeHus @,
rpaj.

1 [InbIBYH, OOJOTUCTBIMTPYHT, Pa3KUKEHHBIN IPYHT 0,3 9

2 ITecok, Menkuii rpaBuii, HACHITHON TPYHT 0,5 27

3 PacTuTtenbHbBIN rpYHT, TOP®, CHIPOH MECOK, CIA0BII IIMHUCTBIA TPYHT 0,6 30

4 I" IMHUCTHIA TPpYHT, N€cc, TpaBHid 0,8 40

5 [TOTHBIHA T TMHUCTBIN TPYHT 1 60

6 [1leOeHUCTHINA TPYHT, rajibKa, pa3pylICHHBIH CIaHell, TBepas IIIMHa 15 60

7 Msrkuii ciianell, MSTKUN U3BECTHSK, MEJI, MEP3JIbIH TPYHT, MEpPreb, 2 65
CIIEMCHTHPOBAHHAS FAJIbKa M XPAIIl, KAMEHHUCTBII IPYHT

8 Hexpenkue crnaHIbl, IIOTHBIM Mepress, pa3pylIeHHbIH IeCUaHuK 3 70

9 erl‘[KfIfI TJIMHUCTBIH ClIaHel, HEeKperKue MeCUYaHUKH U H3BECTHSKH, 4 70
MSTKHH KOHTJIOMepar

7.2.8 BemnumHa BepTHKAIBHOTO maBicHHsS Q, ompenensieTcs Kak IPOU3BEICHUC
NaBJICHUsSI TPYHTA (s HAa AMaMeTp TpyObl Dy.
B sToM cinyuae
2
nrD
2f

rje N — koddduuueHt neperpysku, pasubsii 1,5.
7.2.9 BenuurHa paBHOJICHCTBYIOMIETO OOKOBOTO JABJICHUS TPYHTA C KOAP(HUITMEHTOM
neperpy3ku N=0,8 6y nerpaBHa

Q, =nq,D, =nh,rD, = §1+tg§%5° i %% (7.9)

D, j O

! %gzaSO Lo
2g e 2g
7.2.10 PaBHOneHCTByIOImAs pacyeTHOW BEPTHKAIBLHOW HArpy3KH OT JaBJICHUS

5 » KH/M, onpenensieTcs o popmyiie
Q;, =nq,,D,m, (7.10)
rae N — kKod(OUIMEHT HAJISKHOCTH TSl KOJIGCHOTO TPAHCTIOPTA, PaBHbIA 1,4, 1715 TyCeHUYHOro —
10;
O:p— PABHOMEPHO pacHpe/ielieHHasi Harpy3Ka OT TPaHCIIOpTa, onpeernsieMast 1o Tabimie
5.11 nacrosmero CII;
u — ko3¢ ¢unment nuHamuanoctd, pu h=0,5m p=1,17; npu h=1,0 m p=1.
7.2.11 PaBHOAEWCTBYIOIIAs PAcUETHONW TOPH3OHTAIBHOW HArpy3KH OT HAa3eMHOTO

Q6 = n2rrp DH %CB + (79)
e

Ha3eMHOTr'0 TPaHCIIOPTa

tpancnopta Q) , kH/M, onpenensercs no gopmye

Q;p = anp DHHH 1 (711)
rae N— kodddunueHT HaaexkHOCTH, paBHBIN 1,0;
1, — KodhpuimeHt 60koBoro nasneHus s rpyHToB I'-| — I'-I11, npu yninoTHeHHOM rpyHTE

pasubiii 0,5, st rpyntoB -1V — I'-VI pasnsiii 0,1—0,3 [1].
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7.2.12 PaBHOIEHCTBYIOIIAs PACUETHON BEPTUKAIBHON HArpy3KH OT COOCTBEHHOTO Beca
TpybompoBoaa, kH/M, onpenensercs mo GpopmyJie
Qf =nQf, (7.12)
rae N — ko3 GUIUEHT HAJEKHOCTHU 10 HAarpy3Ke, paBHbii 1,1,
Q¢ — Teopermyeckuii Bec TpyO, KH/M.
7.2.13 PaBHOJCHCTBYIOIIAs pacYeTHOW BEPTUKAIBLHOM HArpy3Kd OT  Beca
TpaHCIIOPTUPY eMOii BobI, KH/M

Q¢=n Z rD2 (7.13)

rae N — xKodpuumeHT HaIe)KHOCTH 10 Harpys3ke, paBHbIi 1,0;
Dsw — BHYTpeHHHMI 1uameTp TpyoO, M;
Y — yIeNbHBIN BEC BOJIOIPOBOIHON BOJIBI, IpUHUMaeMbIi paBHbIM 0,98 kH/M.

7.3 OnpenesieHre pacyeTHHIX H3rHOAIOINX MOMEHTOB

7.3.1 PacuerHble nzrnbaromme MOMEeHTHI, KH'M, OT AeiicTBUSI BEpTHKAIBHBIX HATPY30K
OT TpaHCmopTa Tpu Tpokmanke TpyOd cmocodom I'HB mpu 20=180° ompenensrorcs 1o

bopmyie

Me= 0125QTp o - (7.14)
Pacdernbrit u3rudaronmii MOMEHT OT )IGI/ICTBI/IH TOPU30HTAIBHBIX HArPy30K
M, =-0125Q;r,! (7.15)

rae A —xkodddunueHt O0KOBOro JaBIICHHUS.
7.3.2 PacuerHplii wW3rHOAIOUIMA MOMEHT OT COOCTBEHHOrO Beca TpPyOBl U

TpaHcnopTupyemoi Bojbl npu 20=180° ompenensercs mo Gopmye [4]

MTB = 0!07(QT( + QT(p )rcp ) (716)

CyMMapHBIii pacyeTHbIN U3rHOatONINi MOMEHT B JIOTKE TpyObl, KH'M, Oy et
Mpacq:M}S-Mr+MTB' (717)

Pacuernas npuBeneHnas Harpyska Qyp, KH/M, onpenensercs mo gpopmyiie
M
_ " pacy

mp 7.18
Qup 0 318r,, (7.18)

7.4 Ilpumep pacuerta

Onpenenants BepTUKAIbHOE U OOKOBOE JIaBJIEHUE IPYHTA Ha KecTKyto TpyOy u3z BULLT
¢ HapyxHBIM quameTpom D,=32,5 cm, yknaaeiBaemyto ciocobom 'HB Ha riyOune 2 M B
necyanom rpynre (I'-I11). Tpancnoptraas narpyska HI'-60, A-14.

V nenbHbIN Bec rpyHTa Y=17 kH/M® n yroJj BuyTpentero tpenus ¢=30°.

7.4.1 PacuetHblit nponeT pa3rpy>1<a101uer0 CBOJIa

B=D e1+t928315° %_325@15 0,7 m.
74.2 BBICOTa pasrpyskaroiiero ceoja rnpu kodpduimenrte npouroctu f=0,6

_ B _ 070 _

7.4.3 PacueTHas cujia BEpTHKAIBHOTO PABHOICHCTBYIOIIETO JJABJICHUS TPYHTA Ha TPy Oy
¢ koadpuuuenTom neperpysku n = 1,5
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» j oo_
=n - =
Q. =nd, 2
=15x0,584,7 0,32 = 0,48 tc/m = 4,8 kH/m
PaBHoelicTBytOMIIEE OOKOBOE JABJICHUE C Koa(b(bHuHeHTOM neperpy3ku Np=0,8

Q. =n,r,, Da?u + “;th¢‘315° =
ﬂ

%g2(45° - 15°) =

=0,84,770,325:80,58 + 2 3;250
e

=0,84,7%0,32540,58 + 0,162) 0,25 = 0,08 rc/m = 0,8 kH/m.
7.4.4 PaBHozelcTByIOIIass BEpTUKAIbHAs Harpy3ka OT JCHCTBUSI T'yCEHHYHOI'O
tpancnopra HI'-60 pasna Q;, =nq,, D, m:
npu h=1,0 M pr =12x35,3x0,325%41,1=16,4 xH/w™;
mpu h=15m Q] =1,2>254>0,325%,1 = 10,89 xH/m;
mpu h=20m Q) =1,2x8,7>0,325%,1 = 8,08 kH/m.
7.4.5 PaBHOIeHCTBYIOIIAsl TOPU3OHTAIBHOM HAarpys3ku ot Aeiictsus A-14 Oy et paBHa
Q;, =nq,,D, 1, , rae Ay — xoadpunment 60k0BOro napeHus, NPUHATHIA paBHbM 0,2
mpu h=10m Q_ =1,0353>0,325>0,2 = - 2,29 xH/m;
mpu h=15m Q_ =1,0%25,4>0,325>0,2 = - 1,65 xH/m;
npu h=2,0 m QTFp =1,048,7 x0,325>0,2 = - 1,21xH/m.
7.4.6 PaBHOneWicTByOmAs BEPTUKAIBHOM HArpy3KH OT COOCTBEHHOTO —Beca
TpyOOmpoBOAa paBHA
Q, =npr, h(D, - h) =11>314x72,0>0,0072 = 0,32 xkH/m,
rae Y — yaensHsld Bec BUILT, pausii 72,0 xkH/M,
7.4.7 PaBHOIeHCTBYIOIasl BEPTUKAJILHOW HAarpy3KH OT Beca TPAHCIIOPTUPYEMOM BOIbI
Q, =n0,25pr, D? =1,0>0,25>3,14>9,8>0,318% = 0,77 xH/m.
7.4.8 BenuunHbl M3ru0ArONIMX MOMEHTOB, NMPHBEICHHBIX HArpy30K, KO3(P(OHUIIUESHTOB
3araca MpOYHOCTH MPUBEICHBI B TabuIe 7.2.

Tab6numa 7.2 — Pe3syabTaThipacuera NpoYHocTH TPyOonposoaa anamerpom 300 Mmm

Ne hi Q:p ! Qllp ’ Q:p ! Qllp ’ Q’T‘ ! Qn ’ Ml‘; ’ Mll:p ! M':p ’ M-;p’
TLIL. M kH/™m kH/m kH/M xH/™m kH/M kH/M kH'M kH'™M kH'Mm kH'™M
1 1,0 48 -08 | 1095 | -1,82 | 0,32 0,77 0,09 0,025 0,8 —0,036

2 15 4,8 08 | 620 | 087 | 032 | 0,77 0,09 0,025 0,12 —0,017

3 2,0 4,8 08 | 329 | 005 ] 032 | 0,77 0,09 0,025 0,06 0,009

IIpooonxcenue mabruywt 7.2

0 0
Ne h, M _+M, .| YQ, Q. | M,, Q, Koz%’ M, Q- K:p:%,
ML M kH'M kH/M kH/M kH'M kH/m KH/an kH-M kH/M e P
1 1,0 0,012 16,84 | -2,62 | 0,879 | 17,38 2,8 0,065 | 1,28 38,3
2 15 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 38,3
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7.4.9 BenuuuHBI JONMYCKaeMOTO BHYTPEHHET'O MaBICHHS W3 YCIOBHSA IPOYHOCTH,

omnpeaessiembie 1o Gopmyiie (5.46) nacrosimiero CII, npuseaensl B Taduie 7.3.

Taonmu Im;a 7.3 — BeanunHbI A0IYyCKA€MOTI' 0 BHYTPCHHEI 0 1aBJICHUA U3 YCJI0BUSA IPOIHOCTH,
Py, MIIa, P,,s=1,6 MIIa

:‘A’ A-14,Q, K, :1;: h, M A-14, Qr K, = %0
1,0 8,97 5,6 1,0 13,44 84 ;
15 11,32 7.0 15 1344 84
2,0 12,97 8,10 2,0 13,44 8.4

7.4.10 B cOOTBETCTBHH C pacdeToM JIJIsl IPOKIAAKH TpyOompoBoaa quamerpom 300 Mm
Ha pabodee paBnenue 1,6 MIla npuanmaem tpyOy n3 BUILI kmacca K-9.

7.4.11 JIna apyrux THUIOB TPYHTOB IIOJYYEHBI CIEAYIOLIUE pacyeTHbIE JaHHbIE,
KOTOpBIE IPUBEJICHBI B Ta0u1Ee 7.4.

Taonuna 74— Pacuernble 1aHHbIE

Ne .. Tun rpynra f, e™m ¢, Tpaj B, cm Nes, CM
1 I pyHTBITJIMHUCTHIC 1,0 30 32,8 16,4
2 HsBecTHsK, MeT 2,0 65 13,1 6,5
[MIpumeuanue — [Ipoknaaka TpyO NPOU3BOANTCS HIKE YPOBHS IPOMEP3aHUS TPYHTOB.

7.4.12 JIna quamerpoB 80—250 MM BesimuuHBI K03 QUITMESHTOB 3amaca IPOYHOCTH
OyayT euie Bellle, yeM JJs TpyO, paccmMaTpuBaeMbIX B Npumepe pacuera. Pacuer Ha
MPOYHOCTh TPYO OSTHUX JUMAMETPOB aHAJOTHYECH IMPUBEIECHHOMY pacuery misi TpyO
nuamerpoM 300 MM.

7.4.13 B 3aBUCUMOCTH OT MH)KEHEPHO-TEOJIOTHIECKUX H TPaOCTPOUTEIHHBIX YCIOBHIA,
Ty OMHBI 3aJI0KEHHS, IPUMEHIEMOT0 000py T0BaHMs, JOPMBI i pa3MEPOB CEUCHHSI BXOIHOTO
U BBIXOJIHOTO KOTJIOBAHOB B MPOEKTE OIpPEAEseTcsl cnocod ux coopyskeHus. Jlomyckarorcs
pa3NUYHBIE CIIOCOOBI COOPYXEHHS CTaPTOBBIX M IMPHEMHBIX KOTJIOBAHOB M TPUSMKOB B
COOTBETCTBHH C TPAAUIMOHHBIMH METOIAMH.

7.5 IlpoekTupoBanue TpyoonposoaoB u3 BULII', npokiaabiBaeMbix
meroaom I'Hb

7.5.1 Pacuer mnomsemubix TpyOornpoBogoB u3 BYIID nomkeH npousBOIUTHCS C
obmmu TpedoBanmsmvu CIT 31.13330, CIT 36.13330 u moapaznenos 5.6, 5.7 macrosmmero CIT
JOTIOJTHUTENBHO Ha 1e(hOpMaTHBHOCTD.

7.5.2 Tlpu npoextupoBannu Hamopueix cereil 3 BULLI pacuer TpyOGompoBomoB Ha
MIPOYHOCTh CJIEAYET MPOHM3BOIUTH ITyTEM COIMOCTABICHHS HECYIIeW CrmocoOHOCTH TpyO ¢
pPEe3yNIBTHPYIONIMMHA JaHHBIMU IO TPUBEJCHHBIM HAarpy3Kam MpH pa3iIHYHBIX YCIOBHSIX
paboThI TpyOOIIPOBOIA C YUETOM CBOI000PA30BAHKS .

7.5.3 B xadectBe Harpy3ok, JCHCTBYIONIMX Ha TOJI3EMHBIA TpyOONpOBOJ U3 TPyO
BYIIII', cnexyer npuHUMATS!

BHYTpEHHEE JIaBJICHHE TPAHCIIOPTUPYEMOU BOIHI;

JaBJICHUE TPYHTA C YY€TOM CBOJI00OPa30BaHUS;
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JlaBJICHHUE MOBUKHBIX TPAHCIOPTHBIX CPEJCTB, Epeiaroleecs: Ha TpyOOnpoBoa uepes
TPYHT,

COOCTBEHHBIN BeC TPYObI U TPAHCHOPTUPYEMOM KHJIK OCTH.

7.54 Pe3ynbTaThl pacyeToB, IPOBEIEHHBIX B COOTBETCTBHUM C PacCMOTPEHHOU
METOJMKOM MPHU Pa3IMYHbIX COUETAHUAX JIEHCTBYIOIIUX Ha TPyOONPOBOJ HArPy30K, JOJIKHbI
coJlepKaTh 3HAYEHMsI JOMYCTHMMOIO BHYTPEHHEIro JaBJIEHUS BOJBI HCXOJS W3 Hecylel
CHocOOHOCTH TpyO Ha MPOYHOCTh MpH YKIAJKe TpyOOmpoBoJa € Y4Ye€TOM TIJIyOHHBI
3aJI0’KE€HUS, CUUTasl OT BepXa TPy ObL:

B TPYHTaX IIECTH KaTeropuii (IeCKu KPyIHbIC, MEJIKUE, TbUICBATHIC, CYXHE, CYTJIHHKY,
[ JIMHBI);

OT BO3JICUCTBHSI €IMHIYHON TPAHCIIOPTHOH Harpy3ku A-14 u HI'-60;

C Y4€TOM I')Iy OMHBI CE30HHOTO MPOMEP3aHUsl.

755 Pacuer TpyOompoBona HEOOXOIUMO TPOU3BOJAUTH HA  COBMECTHOE
(xOMOMHMPOBAHHOE) BO3/CHCTBHE BHYTPCHHETO MAaBJICHHUS M BHEUIHUX HATPY30K, YYHUTHIBAS
CJIE Iy IOIIUE CITyqaH:

Ha TpyOOmpoBOJ NEHCTBYIOT BHYTPEHHEE [1aBJICHWE BOJbI W BHELIHSS Harpyska oT
JIaBJICHUSI TPYHTA;

Ha TpyOOmpoBOJ NEHCTBYIOT BHYTPEHHEE [aBJIEHHWE BOJbI, BHELIHSS Harpyska OT
JlaBJIEHUSI TPYHTA U TPAHCIIOPTA.

B kauectBe pacueTHOro MpUHUMAETCS Ciydyad, Korjaa TpyOompoBOJ IOJBEpraercs
HauOOJIbIIEMY CUJIOBOMY BO3/EHCTBHIO.

7.5.6 Kosddumument meperpy3ku i ONpPEIENICHUs] pacYeTHBIX HAarpy3ok Ha TpyOy
MIPUHUMAETCS] PaBHBIM:

JUIS BEpTUKAJILHOTO JjaBjeHus rpyHTa — 1,4,

JUTS. TOPU30HTAIBHOTO naBiienns — 0,8;

ISl BEpTHKAJILHOTO JIaBJIeHUs TpaHcnopTa (aBTomoomiei A-14) — 1,4.

BenuuuHbl ocTanbHbIX K03(QPUIIMEHTOB IPUHUMAIOTCS paBHbIMU 1.

7.6 BuyTpeHHee qaBjieHUe TPAHCIIOPTHPYEMOii BO/IbI

7.61 BenmumHa BHYTPEHHETO JaBIICHHS BOJABI B TPpYOOINPOBOJE yCTAaHABJIMBACTCS Ha
OCHOBAaHWH THJPABINYECKUX PACUYCTOB C YYETOM peabHBIX JaHHBIX TPOCKTHPOBAHUS.
I'uppaBnuyeckuid pacder TPyOOIPOBOJOB CHUCTEM BOJOCHAOXKEHHSI TPOM3BOIUTCS B
cootBercTBuu ¢ TpeboBanmsiMu CII 31.13330 u monpasaena 5.2 nacrosimero CII.

7.62 BenuumHa pacueTHOro BHYTpeHHero nasieHus P, cormacmo CII 31.13330
NPUHUMAETCS C YYeTOM Wi 0e3 ydera THUIAPaBIMYECKOrO yJIapa, B COOTBETCTBUU C
noapasenom 5.2 vacrosero CII.

7.63 Ilpu OTCYTCTBHM B MPOEKTE BEIUYMHBI THAPABIMYECKOTO PACUETHOTO IABIICHUS,
WCIIBITATEIPHOE JaBlIeHUE P, TMPUHUMAETCA B COOTBETCTBUU ¢ Tabimumamu 5.14, 5.15
Hactosiero CII.

7.7 IlpoekTpoBaHNe GecTPaHIIEHHON NPOKJIAAKH
¢ npumeHenueM texHosoruu I'Hb

7.7.1 Texunonorus I'Hb mpu npoekTrpoBaHHM y4acTKOB OeCTpaHLICHHON MPOKIIAIKU
NpPUMEHSIETCS JUIsl HAlOpPHBIX W CaMOTEUYHBIX TpyOOINpPOBOJOB BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS.
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7.7.2 B 3aBUCHMOCTH OT MPUHSITOTO B MPOEKTE PACUYETHOTO AMaMETpa U JTUHBI y4acTKa
OecTpaHIIEHHON TPOKIAAKU BbIOWparoTcs Mojaenb ycraHoBku ['Hb u ee pabouas
XapaKTepUCTUKA.

7.7.3 TexHOJOTHsI TOPU3OHTAIIEHOTO HAIPABJICHHOTO OYpEHHsS] MOKET NMPUMEHSATHCS B
3aBHUCHUMOCTH OT KOHCTPYKIMH OYypPOBOr0 MHCTPYMEHTA B PA3IMYHBIX IPYHTOBBIX YCIOBHSIX —
OT MECYAHbIX U TJIMHUCTBIX TPYHTOB JI0 CKaJIbHbIX.

7.7.4 Tpacca HpOEKTUPYEMOro ydacTKa OECTpaHLICHHON MPOKIAIKU MOXKET ObITh
KPUBOJIMHEHHOIO OYEepTaHUs W B IUIaHE, U B Ipoduie B Mpelenax JOIMYCTUMOro pajuyca
n3ru6a OypoOBBIX ILITAHT.

7.7.5 Ins Texnonoruu I'HB tpebyeTcs ycTpoicTBO CTapTOBBIX M MPUEMHBIX HPUSIMKOB
pacyeTHON BMECTHMOCTH JUIsl CBOEBPEMEHHOr0 0TOOpa OoTpabOTaHHON OypoBOH CycleH3UH
WJIOCOCAMH U TPAHCIIOPTUPOBAHUS €€ Ha pereHepaiuio.

7.7.6 TexHonorus ympapisgeMoro OypeHHs MPUMEHSETCS IMPH TPOKIAJAKE HANOPHBIX
Tpyb6omnpoBooB guamerpamu 80-300 mm mmHo twiereid 10 300—400 M B rpyHTax |-V
Kateropuii (mecku, CynecH, CyrJIMHKY, TJIUHBI U JIP.).

Pa3smepbl B miaHe M KOHCTPYKTHUBHO-TEXHOJIOTUHMECKHE PpEIICHHUsS CTapTOBBIX U
NPUEMHBIX KOTJIOBaHOB (IIaXT) MPUHUMAIOTCS B 3aBUCHMOCTH OT TPYHTOBBIX YCJIOBHIA,
1y OMHBI 3aJ10KEHUS, TuameTpa TpyO, JJIMH UX 3BEHbEB U T.[.

7.7.7 Ha ctanuum 0OOCHOBAaHUSI WHBECTHLIMI HAa OCHOBAHUU TEXHHMKO-3KOHOMHMYECKOIO
CONOCTaBJICHUs NpUMEHeHHs ykazaHHbiXx B 6.1.1 m 6.1.2 MI'CH 6.01 [15] TtexHosoruit
OecTpaHIIEHOW  MNPOKJIAJAKH  ONpeAeNseTcss TUI — MEXaHU3UPOBAHHON  yIpaBisieMoi
YCTaHOBKH.

7.7.8 Ha cragum pa3pabOTKH TPOEKTa YYaCTKOB OECTpaHIICHHOH MPOKIAIKUA C
npumenenueM TexHosoruu ['HB pa3palatbiBatoTcsi MPOEKT OpraHu3alliyd CTPOUTENILCTBA U
CreLUaIbHbIE Pa3/ieibl MPOMBIIIIEHHON 0E30MacHOCTH, OXPaHbl TPY 13, TEXHUKU O€30I1aCHOCTU
1 OXpaHbl OKPYXKaIOLIeH cpesibl B COOTBETCTBUU ¢ TpeOoBaHusaMuU HacTosero CII.

7.8 IIpousBoacTBO PadoT Mo GecTpaHIIEHHOW MPOKJIAIKe
¢ npumeHenueM TtexHosoruu I'Hb

7.8.1 TloAroToBKa CTPOMUTENBCTBA C MpUMEHEeHHeM TexHojoruu ['Hb BemomHseTcs B
COOTBETCTBHH ¢ TosioxkeHusmu 5.2.1 — 5.2.4; 5.2.6.1 MI'CH 6.01[15].

Jlo Hayasa npouecca OypeHHUs BBINOJIHAIOTCS CIIEIYOLUE ONepalin:

IIPOBOJIUTCSL KOHTPOJIb UCIIPABHOCTH U PaOOTOCIOCOOHOCTH JIOKALIMOHHOW CHCTEMBI,

JNaTYUKU OYpUIIBHON TOJIOBKUM BBIOMPAIOTCS B COOTBETCTBHM C MPOEKTHOM IiTyOMHON
OypeHus 1 HeoO0X0IMMOM TOYHOCTHIO MPOKIAJIKU TPYyOOIPOBOAA;

MIO/ATOTABJIMBAIOTCSI MECTO CTOSIHKM OYpPOBOM YCTaHOBKH C YKJIaJKON MaTOB 3a3€MJICHUS
1 MECTO IpHeMa BbIX0/1a O ypUIIbHOM I'OJIOBKH B 33JJaHHOM IPOEKTOM TOYKE Ha MOBEPXHOCTH C
YCTPOWCTBOM COOTBETCTBYIOIINX IPUSAMKOB;

pa3pabaTbIBalOTCd TMPOEKTHI IPOU3BOJACTBA PAOOT, TEXHOJOTMYECKHE KapThl U
MHCTPYKIMHU IO IPUMEHEHUIO KOMILIEKTa O ypoBOro o0opy 10BaHus;

[I0CJIE 3aBEpIICHUs paboT MO NPOKJIaIKe TPyOOIpPOBOAA CTPOUTENbHAs IUIOLIAJKa
OCBOOOKAAETCSI OT BPEMEHHBIX COOPYKEHUH M 0JaroycrpamBaercsi B COOTBETCTBHU C
IIPOEKTOM.
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7.9 TexHOJIOrUM OecTPaHIIEHHOH MPOKIATKHA KOMMYHUKAMIA
€ TOPHU30HTAJILHO-HANIPABJIECHHBIM OypeHHeM

7.9.1 Ilpu npoeKTUPOBAHUH YYaCTKOB OECTpaHIICHHON MPOKIAJAKA KOMMYHUKAIIUH THIT
I'Hb BbIOUpaeTcs B 3aBUCUMOCTH OT MHYKEHEPHO-T€OJIOTMYECKUX YCIOBUN JAHHOTO ydacTKa
U PacueTHOr0 BHYTPEHHETO JHaMeTpa MPOEeKTUPYEMOro Tpy 00npoBoaa.

[11aHOBO-BBICOTHBIE TIOKA3aTENH YUaCTKOB O€CTpaHIIEHHON MPOKIaJKU KOMMYHUKAIUI
HA3Hay4arTCsA UCXO/IS U3 MOJI0KEHUH 0011ero NpoeKTa 3TUX KOMMYHUKALIU.

I'myOuna 3anoxxenus Tpy6 u3 BULIT u3 ycmoBus npouHoctu nuamerpamu 80—300 mm
JUMUTHPYETCS MUHUMAIbHBIM PACCTOSIHUEM OT MOBEPXHOCTH JO LIEJBITU MPOKIAAbIBAEMOTO
TpyOOIpoBO/ia B YCTOMUYMBBIX TPYHTaX HE MEHEE JIBYX JAUAMETPOB, B HEYCTOMYMBBIX IPYHTaX —
HE MeHee Tpex aumamerpoB. Jlomyckaemoe 3aiokeHue TpyO paBHO 20 M, MHHUMAaIBHOE
3ary0JieHne TpyO onpeensieTcss U3 yCIOBHS IPOMEP3aHus TPYHTOB.

PaccrosiHne Mex Ty CTapTOBBIM M IPUEMHBIM KojoanamMu HazHavaercs 10 300—400 m.

B nnane tpacca npoekTupyeTcs o NpsMOon JIMHUM MEXY COCETHUMH KOJIOALIaMU.

B nipogonsHOM mpoduiie nonoskeHne ydacTka OeCTpaHIIEHHON MPOKIIaIKU TI0 BEJIMUUHE U
HaIpaBJICHUIO YKJIOHA HE JIMMUTUPYETCS U Ha3HAa4aeTcs 10 O0IIeMy MPOEKTY.

7.9.2 Xapaktepuctuku TpyO W (DacOHHBIX dYacTed ¢ coequHeHHWeM THma  «RJI»,
UCIOJIb3YEMbIX Ipu  OecTpaHIIeHON  mpokiagke TpyOONpoBOAOB, MPUBEIEHB B
MPUIOKEHUAX A u b.

7.9.3 Ilpu BBINOJIHEHUH PAacyeTOB TPyO HA MPOYHOCTH CIENyeT NPUHUMATH JaBIICHHUEC
BBIIIETIKALIETO CJI0SI TPYHTa C Y4YE€TOM CBOJ0OOpa30BaHUS, BPEMEHHYIO IOJBIKHYIO
Harpy3ky mo cxeme A-14 u HI-60, coOcTtBeHHyro Maccy TpyO W TpaHCHOPTHPYEMOM
KHUJKOCTH, JAaBJICHUE TPAHCHOPTUPYEMOH JKUIKOCTH, a Takke (U3HKO-MEXaHUYECKUE
XapaKTEepPUCTUKU TPYHTOB B 30HE TpyOOIpoBoIa.

7.9.4 CraproBple W TpHEMHBbIE NPHUAMKH PEKOMEHAyEeTCS pa3MellaTh B MecTax,
CBOOOJHBIX OT 3aCTPOMKM, OT 3€JIEHbIX HACAKICHUM M MOJ3EMHBIX KOMMYHHKALUL
CrapToBblii TNPUSAMOK 000pYyyeTcsl TPy30HOJbEMHBIMU YCTPOHMCTBAMHU JJIsi JIOCTABKH
3JIEMEHTOB TPYOOIIPOBOa ISl MOHTaXa IUIETEH.

7.10 MonTa:k Tpy0onpoBo10B 1 (aCOHHBIX YacTeii

7.10.1 TIlpm OecrtpanmieliHOW mpokiaake TpyOomposogoB u3 BUILD  momken
COOMIOIAThC ~ TEXHOJOTMYECKHMH  pPErjaMeHT,  BKIIOYAIOIIWH  MOJATOTOBHTENBHEIE,
BCIIOMOTATENIbHBIE ¥ OCHOBHBIE pPAa0OTBI, COCTAB M OYEPETHOCTh KOTOPBIX JOJDKHEI
YBSI3BIBATHCS C KOHKPETHBIMU Y CIIOBHSIMH.

7.10.2 Tlepen HayaIOM MOHTaXXHBIX pa0OT BHYTPEHHSS TIOBEPXHOCTH TPYObI (0COOCHHO
KOJIBIICBOM T1a3 ISl MAHXEThl) MU HapY)KHAs MOBEPXHOCTh IJIaKOr0 KOHIA TPYObI TOJKHBI
OBITh OYMINEHBI OT MOCTOPOHHHUX MPEIMETOB M BO3MOXKHBIX 3arpsisHeHHHA. MOHTaX TpyO
MOJKET IMPOU3BOIUTHCS KaPTPHUIKHBIM WITH JTMHEHHBIM METO/IOM.

7.10.3 3axBaT mpH TOIBEME M ONyCKaHWHM  TPpyO HEO0OXOIUMO OCYIIECTBIISATH
MIPUCTIOCOOJICHUSIME, 00€CTICUNBAIONIUMH UX COXPAaHHOCTh M HCKIIIOYAIOIIMMH Y Iapbl TPYO
APYT O ApyTa U TBEP/IbIE TIOBEPXHOCTH .

7.10.4 Coopka 1py0 ¢ pacTpyOHBIMHU COeTMHEHISMH «RJ> TIPOM3BOIUTCS B COOTBETCTBHH C
TpeboBanusmu 5.16.26 nacrosimero CII.

7.10.5 Ipoxmaaka tpy6 n3 BULLI cnoco6om I'HB ocymectBiisiercst B Ba sTamna:

1) munoTHOe OypeHHe CKBaKHMHBI MAJIOrO THAMETPa;

2) pacuIMpeHne MUIOTHON CKBAKUHBI C OJTHOBPEMEHHBIM MPOTSATUBAHUEM TPYOBL
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7.10.6 Pacuer TpyO ¢ coeTMHEHUSAMHU TOJBEKO «RJ» MPOM3BOAUTCS Ha Cpe3 MPUBAPHOTO
BaJIKa Ha TJAJKOM KOHIE TPYOBI NpPH TPOJOJHFHOM TEPEeMENICHHH CTOMOpoB. BemmumHa
pacyeTHOro CONpoTUBNIEHUs cpe3y y! mia TpyO nuamerpamu 80—300 MM mpuHsTa paBHON
240 MTTa.

7.10.7 BenuuwmHBI pacUeTHHIX 3HAYCHHH HECYIIEH CIIOCOOHOCTH TPyO IMPH OCEBOM
HarpykeHuu Q_ , mpuBesieHs! B Tabuuue 7.5.

Tabnuna 7.5- Belu4uHbl pacueTHbIX 3HaYeHMIl Hecylleli cnocoOHOCTH TPYO npu
0CEeBOM HArpys;KeHUH

Dy, MM 80 100 125 150 200 250 300
Q. xH 240 260 300 380 580 720 860

KoodpduumenTsl 3amaca nmpoyHOCTH, paBHbIe oTHomeHmio Qg /Q,, —B mpenemax
2,5—5,8, roe Q, — BenuuMHA yCHIIUA MPOTSHKKU TpyO, pasBuBaemoro mamuHamu ['HB.

7.10.8 J[lmameTpbl pacIIUpEHHBIX TNHIOTHBIX CKBXWH D, yepe3 KOTOpbIe
MPOTSrUBarOTCs TPy OBl ¢ pacTpy6amu Tuna «RJ», 10KHbBI ObITH HE MEHEE, MM

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

7.10.9 MuHNMaNBHBIN panuyc 3aKpyTIICHUS CKBAXHUH JIJISl IPOTSDKKH TPYO JTHHON 6 M
B 3aBUCUMOCTH OT yrJa u3ruba TpyO B coeuHeHnsx «RJI» mpuseneH B Tabmimme 8.1.

7.10.10 Ilpu wucnonp30BaHUM HAa MOHTaXE TPyOOmNpoBoAa TPyO HEMEPHOW JUIHHBI
(mMenee 6 M) uX ryaAKHe KOHIBI HEOOX OMMO MPEIBAPUTEIBHO OTPE3aTh JI0 HY)KHOTO pa3Mepa
B COOTBETCTBHH ¢ TpeboBaHusMHU 5.16.27 Hacrosmero CII.

7.10.11 [lns OectpaHIIeHHON MPOKIAAKK (FOPU30HTAIBHO-HAIPABICHHOE OYypEeHHE)
TpyOOIPOBOIOB CiieayeT pa3padaThiBaTh MPOEKT MPOU3BOJACTBA PabOT C yUETOM OTJIEIbHBIX
nonoxenuit MI'CH 6.01 [15].

7.11T'uapaBiandyeckue HCHLITAHUS M 1242 TPYOONPOBO/I0B B IKCILTYy aTAI[UIO

7.11.1 Ucneitanusg ceTreil BoaocHaOKeHUs, BbImoaHeHHBIX #3 BUIIID, momKHBL
MPOBOJIUTECA ¢ ydeToM OcCHOBHBIX TpeOoBanmii CII 31.13330, CHull 3.05.04 u B
COOTBETCTBHH C TIPOCKTOM Ipou3BojACcTBa paboT m HactosmuMm CII ¢ yderoMm ycioBuit
MOA3EMHOM MPOTSIKKU TPYO.

[MuapaBiudeckre UCTIBITAaHUS TPYOOIPOBOIOB JOJDKHBI TIPOBOIUTELCS JBA pasa:

Ha MPOYHOCTH (MPEeABAPUTEIILHOC MCIIBITAHKE); TPOU3BOIUTCS HA IMOBEPXHOCTH 3EMIIH
710 TIPOTSDKKH 3BCHBCB,;

Ha TePMETHYHOCTH; IMPOBOJAMTCS TOCIIC MPOTSHKKU 3BEHHEB M 3aBEPIICHUS BCEX PabOT
Ha JAHHOM YYacTKe TpyOONpoBOJa C YCTAHOBJICHHBIMU 3aJBWIKKAMH, HO JI0 yCTAaHOBKH
THJIPAHTOB, IIPEJIOXPAHUTEIIBHBIX KIATIAHOB U BAHTY30B.

7.11.2 BenuuwHa WCHBITATEIHLHOTO THJIPABIMYECKOro gaBieHUs P, Ha KoTOpoe
CJIeIyeT UCIIBITHIBATh HATIOPHBIE TPYOOIPOBOIBI IPH MTPEABAPUTEIHHOM M OKOHYATSIIBHOM UX
UCIBITAHUAX, YCTAHABJIMBACTCS MIPOCKTOM C y4eTOM padbouero jnaBiieHus. [Ipu oTCYyTCTBUU B
MPOSKTE BCJIMYMHBI HCIBITATEIPHOTO  JIABJICHUS OHO JIOJDKHO TPUHUMATBCS — TIpU
MPEJABApPUTEIIPHOM W OKOHYATEIIBHOM WCHBITAHUSAX paBHBIM. pabodee JaBJICHHUE ILIIOC
0,5 MIla; onpenensiercs mo tadsmie 5.15 vacrosmero CII.
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7.11.3 OOGopynoBaHue s THIPABINYECKOTO WCIBITAHUS JIOJDKHO BKIIOYATh
THJpaBIMYEeCKUil mpecc (HAacoc), MAaHOMETp, MEpPHBIA 0aK WM BOJOMEp Ui HU3MEPEHHS
KOJIMYECTBA [10IKAYMBAEMOM BOJIbI U BEJIMUMHBI YTeUKH. Ha KOHIIaX HCIIBITHIBAEMOTO y4acTKa
TpyOOIpOBOAa yCTaHABIMBAIOTCS 3arTYILIKH.

7.11.4 Tlepen HauaaOM IPOBEACHUS THAPABINYECKUX UCIIBITAHUHN CIIEAYET IPOBEPUTH U
yOenuThCs, YTO W3 MPEABbABICHHBIX K HCHBITAHUIO COOpaHHBIX IUIeTEH TpyOOmpoBoaa
MIOJIHOCTBIO Y JJAJIEH BO3AYX.

Wcnpitanus TpyOONpoBOJIOB C BHYTPEHHUM IIEMEHTHO-TIECYAHBIM MOKPBITHEM CIIEIYET
HAaYMHAThH TOCJIE 3aIOJIHEHHs €ro BOJOM M NpeaBapUTENIbHOM BBIIEPKKH I0J JaBICHUEM
(mpubsmsutensho 0,2 MIla) B TeueHue CYTOK ([UIsl MPOIMTKHU TIOpP [IEMEHTHOT'O PAacTBOPA).

7.11.5 Ilpu wucnpiTaHuu coOpaHHOro TpyOOMpPOBOJAa HA MPOYHOCTH BBIOJHSIIOTCS
CJIE1yIOLLUE OTIEPALUH

MOCTETIEHHO TMOBBINAIOT JaBJIEHHE B 3BeHbsAX TpyOomposoaa (mo 0,3—0,5 MIla) ¢
BBIJICP)KUBAHUEM JIAaBJICHUS HA K101 cTyneHn B cootBeTcTBUM co CHull 3.05.04;

IpU JOCTUKEHUU B COOpaHHOM TpyOONpOBOJE MCIBITATEIBLHOIO AABIECHUA Py B
TeueHne He MeHee 10 MUH HEe JONMYCKArOT MafcHHUS jaaBieHus Oosbine yem Ha 0,1 MIla,
MIPOU3BO/IS JJOMOJIHUTENIbHYIO OIKAYKY BOJBI 10 Pycn.

IIpumeuyanus

1 HpI/I OGHapy)KeHI/II/I YTC€UKHM B HA3€MHBIX IIIETAX BO BpPEMSA IOBLIIICHHUA OaBJICHUA H606XO]II/IMO
YCTAaHOBUTDL NPUIUHY HAPYIICHUA TEPMETUIHOCTHU U IPUHATH MEPHI 110 €€ JIMKBUAAIUH.

2 YCTpaHeHI/Ie OGHapy)KeHHLIXI[e(beKTOB B IICTAX T[)Y60HpOBOZ[aMO)KHO MIPOU3BOAUTD ITOCJIC CHUIKCHU
JIABJICHUSI B HEM JI0 aTMOC(EPHOTO.

3 KaTeFOpI/I‘{eCKI/I 3anpemacTCAa XO0XACHUC 110 UCIIBIThIBACMBIM IJIETAM pr601'IpOBOZ[a, MPOCTYKUBAHUC U
HaXO)K}leHI/Iepa60‘II/IX B 30HE UCITBITAHUI.

7.11.6 Ilnetn TpyOOMpOBOIA CUNTAIOTCS BBIACPKABIIUMH HCIBITAHWE HAa TPOYHOCTBH,
€clli TpU JOCTHKEHWU HCHBITATEIbHOTO JABJIGHUST HE NPOM30MIET pas3pbiBa TpyoO,
HapyIICHUS! CTHIKOBBIX COCIMHEHUNM M MPH OCMOTpe TpyOoIpoBoja HEe Oy1eT 0OHapyKEHO
yT€4eK BOJIBI.

7.11.7 lns npenoTBpaiieHusi cMeuleHusi TpyO B IJIETSAX OT BO3JEUCTBUS BHYTPEHHEIO
JaBjieHUsT HEoOXOJIMMO YCTaHABJIMBATh B pPailOHE pacCIHOJIOKEHMsI pacTpyda NpHKUMHbIE
XOMYThL [IpmkKUMHBIE XOMYTHI KpemsTcs K TIOMapHBIM BBEPTHIBAEMBIM B  3EMIIIO
METaJUIMIECKAM CBasM, YCTaHaBJIMBAEMbBIM Ha paccTossHuM 12—18 M apyr ot nmpyra wimm
OETOHHBIE TPUTPY3bI.

7.11.8 MUcnowitanuss coOpaHHOrO0 TpPyOONMpOBOAA IMOCIE NPOTSHKKH €ro  4epes
pacIIMpeHHYI0 MHUJIOTHYIO CKBaXHHY U MOAKIIOYEHHS K apMarype MpOU3BOISATCS
nocienoBatenbHo B cootBeTcTBUM co CHull 3.05.04.

8 lIpaBuJia npon3BoO/ACTBA padOT NP NPOKJIAAKE
Tpyoonposoaoscnocodoom I'Hb

8.1 I' opu30HTAIbHO-HATIPABJIEHHOE OypeHHne

I'opuszonTtansHo-HanpasiaenHoe Oypenue (I'HB) — TtexHonorus, He TpeOyromias
MPOKJIAJbIBAHUA TpaHIlel U o0ecreynBaroas albTepHATUBHYIO IPOKIAAKY TPyOOIPOBOIOB.
Ona uMeeT nperuMyniecTBa rnepeja TpaJullMOHHbIM METOJIOM OTKPBITON pa3paboTKu.

I'Hb MoeTr ocyIiecTBIAThCSA ¢ HEOOJIbIIMMHU MOBPEXKACHUSIMHU MOBEPXHOCTH, TPEOYyeET
MeHbIlIE Pabouyero MpOCTPAHCTBA, OCYIIECTBIIAETCS IOpa3lo ObICTpee, 4eM TpaJAULIUOHHBIN
METOJ TMpOKJIaAKu TpyOonmpoBoaoB. Hapsny ¢ omnepaTMBHOCTbIO M 3KOHOMUYHOCTBIO
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TEXHOJIOTHU OeCTpaHIICHHON MPOKIaIKK TpyOornpoBoaoB (B ToM uucie u ['HB) oTnnvarorcs
BBICOKMM Ka4e€CTBOM M BO3MOXKHOCTHIO BBINOJHEHHUs paboOT B MeCTax, IJe TpaJWLMOHHBIE
MeToAbl HenpuMeHuMbl. HemanoBakHbIM (DaKTOPOM OCTaeTcs M 3KOJIOTMYECKas CTOpPOHa
MIPUMEHEHHUS 1T0J0OHBIX TEXHOJIOTUH.

[Ipoxnaaka tpy6ompoBogoB u3 Tpyd BUIII ¢ momometo Texnosmorun ['HB moxer
NPUMEHSTBbCS KaK Il HOBBIX, TaK M JJI1 3aMEHbl YXK€ CYIIECTBYIOIIMX HM3HOLICHHBIX
TPyOOIPOBOIOB.

JlaHHasi TEXHOJIOTUSI CTAHOBUTCS Bce Oosiee U OoJiee paclpOoCTpaHEHHON M, BO3MOKHO,
OJIHOM U3 caMBbIX OBICTPOPACTYIIMX TEXHOJOIMI OeCTpaHIIEHHON MPOKIaJKu TPy OOIPOBOIOB
Ha CErOJIHAIIHUI JEHb.

8.2 TexHo0rusi NPOKJIAAKH

I'Hb — TexHomorust GecTpaHIIEHHOW MPOKIAJKH TPYOOIPOBOJIOB, MPEICTABIISIOMIAS
co0oii cBepiieHHe HEOOJBIIOr0 HAIPABIISIONIETO OTBEPCTHS C WCMOJIH30BAHUEM TEXHOJIOTHH
CIIC)KCHHS U YIIPABIICHHSI CBEPIIOM C IIOBEPXHOCTH.

CyIIHOCTh METO/Ia COCTOMT B UCIIOJIb30BAHHH CIICIIMATBHBIX OYPOBBIX CTAaHKOB (OypOB,
IITAHT), KOTOpbIC OCYINECTBISIFOT IpeaBapuTenbHoe (MUIOTHOE) OypeHHe Mo 3apaHee
pPacCUYNTaHHOW TPACKTOPHH C MOCIETYIOIIUM PACIIUPEHUEM CKBAKHHBI U MPOTACKUBAHHEM B
00pa30BaBILyIOCA [10JIOCTh TPYOOIIPOBOIOB.

[Ipn HEOOXOOUMOCTH W3MEHEHHWE HANpaBIICHHUs OYPEHHS JIOCTUTACTCS C TOMOIIBIO
OTIpeIeTICHHOW KOHCTPYKIUU OYpPOBOM TOJIOBKH.

Hanpagnsiorast CKBaXHHA pacnojiaraeTcst OT IMOBEPXHOCTH 3eMJIH 1o yriom 8° — 20°
U, JOCTUTHYB HEOOXOJMMOM IIyOUHBL, MMEPEXOJUT B TOPU3OHTAIBHOE MOJOKeHue. OOBIYHO
NPUMEHSETCST CBEpJICHUE CKBAKWH C IIOCTETICHHBIM W3TMOAHMEM WM TIOYTH MPSIMBIM
BBIpAaBHUBAHHUEM, YTOOBI CBECTH K HYJIIO TPEHHE M HE JONYCKaTh BBIXOJA 3a TIPEJeIIbI
JOMYCTUMOI'O TMpOruda COEeOUHEHHs] U JOIMyCTHUMOIO paJuyca KpPUBU3HBI TpyObL ITO
YMEHBIIAET BO3MOKHOCTh «IIOIBEIIMBAHUS» TPYOOIPOBOIA UIIN €TO MOBPEKICHHS.

[Tpoxnaaka Tpy6orpoBoioB o Texnosoruu 'Hb ocymectsisiercs B Tpu 3tana:

1) 6ypeHue MUIOTHOM CKBa)KMHBI Ha 33J[aHHOM MPOSKTOM TPACKTOPHH;

2) mocie0BaTeNIbHOe PACIIMPEHUE CKBAXKHHBI;

3) npoTsaruBaHue TpyOoOIpOBOIa.

8.3 BypeHue NMUJI0THOMH CKBAKHMHBI

Bbypenue nuinoTHON CKBaKUHBI — 0CO00 OTBETCTBEHHBIN 3Tar paboT B OecTpaHIIeHHON
MPOKJIAJIKE METOIOM TOPU30HTAIBHO -HarnpasienHoro 6ypenus ('HB) cereit, ot koToporo Bo
MHOTOM  3aBUCUT KOHEYHbI1 pe3yinpTaT. OHO  OCYIIECTBISETCS IMPU  [OMOLIA
II0POJIOPA3PYILAIOUIEr0 HHCTPYMEHTa — OYpOBOM T'OJIOBKH CO CKOCOM B IE€pEeAHEN 4acTH U
BCTPOEHHBIM ME€peJaTYNKOM CUTHAJIa MECTOHAX 05KJI€HUS O ypOBOI I'OJIOBKHU.

bypoBas ronoBka COeJMHEHA IOCPEICTBOM II0JIOTO KOpIyca ¢ TMOKOM IpUBOAHOM
LITAaHIOM, YTO TMO3BOJISIET YIPABJATH MPOLECCOM CTPOUTENHCTBA MUIOTHOW CKBAXKUHBI U
00XOJUTh BBISBIICHHBIE MPEMATCTBUS B JIFOOOM HaIpaBiICHUM B Ipeneax e€CTECTBEHHOI'O
nu3ruba npotsAruBaemMoil pabouell HUTH. BypoBas rosoBka MMeeT OTBEpCTUS Ul MOAAYM
CHelHabHOTO OYypOBOTrO pPAacTBOpa, KOTOPHIM 3aKauuBaeTcs B CKBAXKUHY M 00pasyer
CYCIEH3HUIO C pa3MelibYeHHON nopoaoi. bypoBoii pacTBOp yMeHbIIaeT TpeHUE Ha OypoBOi
rOJIOBKE W IITaHre, MpeJI0XpaHseT CKBAKUHY OT 00BAJIOB, OXJIaXAaeT NOPOJOPa3pyILAOIINM
MHCTPYMEHT, pa3pyllaeT MOpPOJy M OYHUIIAET CKBaXXUHY OT OOJOMKOB, BBIHOCS HX Ha
NOBEPXHOCTh. KOHTpPOJIb 3a MeCTONOJIOKEHHEeM OypOBOW TOJOBKHM OCYHIECTBISIETCS C
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MIOMOIIbIO TPUEMHOI0 YCTPOICTBA — JIOKATOpa, KOTOPBIM NMPUHMMAET U 0OpabaThIBacT
CUTHAJIbl BCTPOEHHOT'0 B KOPITYC O ypOBOI F'OJIOBKH NepeIaTUHKA.

Ha monutope nokaropa oroOpakaeTcss BU3yasiabHas MH(QOpMaLHs O MECTOMNOJI0KEHUH,
YKJIOHE, a3uMmyTe OypoBoi rojioBku. Takke 3Ta MH(OpManus OTOOpa)kaeTcs Ha JUCILICE
orepaTopa OypoBOH YCTaHOBKH. DTHU JaHHbIEC SBJISIOTCSA OIPEACISIOUUMH JJIs1 KOHTPOJIS
COOTBETCTBUS TPAEKTOPUHU CTPOSILErocss TpyOOIpoBoa MPOEKTHON U MUHHUMHU3HUPYIOT PUCK
uznoma paboueit Hutu. [lpu OTKIOHEHMM OypOBOM TOJIOBKM OT MPOEKTHON TpaeKkTOpuu
OllepaTop OCTAHABIMBAET BpallleHWE OYPOBBIX IITAHI M YCTAHABIMBAE€T CKOC OYypOBOi
TOJIOBKM B HY)KHOM IIOJIO)KEHHHU. 3aTE€M OCYIIECTBIISIETCS 3ajaBiMBaHUE OYpOBBIX LITaHT,
YCTaHABJIMBAECTCS CKOC OYpOBOIl T'OJIOBKM B HY>KHOM IIOJIO)KEHHHM C LEJIbI0 KOPPEKLUUU
TpaekTopuu 0ypeHust. CTpOUTENbCTBO MUIOTHOW CKBAXKUHBI 3aBEPILIAETCS] BHIXOJI0OM OYpOBOM
T'OJIOBKH B 33JJaHHOM IIPOEKTOM TOYKE.

8.4 PacmimpeHnne CKBaKUHbBI

Pacumpenue ckBakuHbI OCYIIECTBIISIETCS MTOCIIE 3aBEpLICHUs] MIIOTHOTrO Oypenus. [Ipu
3TOM OypoBasi TOJIOBKA OTCOEAUHSIETCS OT OYPOBBIX IITAHI M BMECTO HEE MPUCOEIUHSAETCS
puMMep — paclupuTesb oOpaTHOro neictBus. llpuioxkeHueMm TIroBoro YyCuwius c
OJIHOBPEMEHHBIM  BpALlCHUEM pUMMEpP IMPOTATHUBAETCS Yepe3 CTBOP CKBAXHUHBI B
HaIlpaBJeHUU OYpPOBOM YCTAaHOBKH, PAcCIIMpPss MWIOTHYH CKBaXHMHY 70 HEOOXOAMMOIO s
npoTackuBaHus TpyOompoBoaa auamerpa. [lnsg obecrneueHuss OecnpensiTCTBEHHOTO
MPOTSATUBAHUS TPYOOIIPOBOJIa Yepe3 PaCIIMPEHHYIO CKBAXHHY €€ JHaMeTp JO0JDKEH Ha 25 —
30 % npeBbIIaTH AHAMETP TPYOOTPOBOIA.

8.5 IlporsaruBanue TpyoONMpoBoa

Ha mnpoTuBOmnosoxkHOW OT OypoBOIl YCTaHOBKM CTOPOHE CKBa)XHHBI pacroJjiaraercs
rotoBas Imieth TpyOompoBoaa. K mepemnemy kouiy tietn (pactpyOy mepBoit TpyObi)
KpEenuTCsl MPUCHOCOOIEHNUE ISl MPOTSITUBaHUs TPYyO ¢ BOCIPUHUMAIOUIUM TSATOBOE YCHIINE
BEPTJIIOIOM U puMMepoM. Beptitor Bpamaercss ¢ OypoBOil HUTbIO U PUMMEPOM U B TO XK€
BpeMs HE TEpeaacT BpallaTelbHOE JBIKEHHE Ha TpyOompoBoja. Takum oOpasom, OypoBas
YCTaHOBKA 3aTSTMBAE€T B CKBA)XHUHY IUIETh MPOTATMBAEMOI0 TPyOOIPOBOAA MO MPOEKTHON
TPAeKTOPUHU.

CyuiectByeT MHOXECTBO BHJOB HIPUCIOCOOJIEHUN s NpOTSTrUBaHus  TpyoO.
[Ipucnocobienue g NpOTATUBAHMS, pEKOMEHAyeMoe A TpyO moxa coenuHeHue «RJI»,
npuBesieHO Ha pucyHke 8.1.

3HadyeHHe CUJI MPOTATMBAHMS ONpEeNsIeTcs AUaMeTpaMu TpyOONpOBOJOB U JIEKUT B
npenenax 10—50 kH. Beibop Tuna TeXHOIOrHYECKOTro 000py TOBaHUSI ISl TIPOTSDKKU TUIETEH
TpyOOIpOBOAa IPOU3BOAUTCS UCXOS U3 ITUX TPEOOBAHUMA.

[Ipucnocobnenne u3rotaBiuBaercs U3 TpyObl ¢ coeauHeHneM «RJI» ¢ Taroil mis
MPUCOEAUHEHUS K BEPTIIIOTY.

Texnonorus 'Hb yHukanbHa TeM, 94TO OHA IMO3BOJISET MU3MEHATH MPU HEOOXOAMMOCTH
HaIlpaBJ€HHE TMPOKIJIAJIKA B JIOOOM HampaBJIeHUH, Orudas Ha CBOEM IIyTH pa3IU4HbIE
npersiTcTBus  (ACHCTBYIONIME MM OpOIICHHBIC TOJ3EMHbIE KOMMYHHKAIUU WIH JAPYTHE
COOPYIKCHHSI).

Ecnu nousa mian 6ypoBoi pacTBOp MOTYT BbI3BaThb KOPPO3UIO TPYO, TO TpedyeTcs ux
3amuTa. HanexxHoil 3amuToll B 3TOM ciyyae SBISETCS IOKPBITHE TPyOONpoBOja
MOJIMATUIIEHOBBIM PYKaBOM.
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Pucynok 8.1 - IlpucnocodJsienne 1Jisi MPOKJIAAKA TPYO
nox coequHenne «RJ» fecTpaHIIEHHBIM METOIOM

[TonuATHIICHOBBIN pyKaB KPEMHUTCS TOMEPEYHBIMH HAXJIECTAMU JIMIIKOW JICHTHI C
paccrostHieM Mexay co0oit okono 60 cm. UroObl 00€30MacuTh MOJMATHICH B MECTax
COCIMHECHMM, Ha 00a KOHIIAa COCIWHEHHA TpyO IUIOTHO HAMaThIBAETCS ILJIACTUKOBAS
COCIMHUTEIIbHAS JICHTA.

[Ipoxnaaka tpy6 BUIID ¢ momompio TexHosoruu ['HB oObraHO HaumHaeTcs ot
TJIOMIAKU, TJI€ IPUTOTOBJIEHA KOHCTPYKIIHS, HEMTOCPEICTBEHHO IpaHuyYaIiasi C MECTOM BXO0Ja
JUISL TIPOTSTUBAEMBIX TPyO. DTO MO3BOJISIET HEMEIJICHHO IMOMECTHUTh TPYyOy B CKOJIB3KUH
CMa3bIBAIONIUI pacTBOp sl OypeHus 0e3 MpoTacKUBaHUA TPYOBI MO 3emile, TaK KaK 3TO
MOXKET TIOBPEIUTH MOJIMITUIICHOBBIA PYKaB.

8.6 Bypogoii pacTBOp

BonbmmucTBO yctanoBok I'HB pabotaer ¢ OypoBbiM pacTBopoM. B kauecTBe 6ypoBoro
pacTBopa MOXET MPUMEHATbCS BOJA, OJHAKO B OOJBIIMHCTBE CIIy4aeB HCHOJB3YIOTCS
pacTBOpsl Ha OCHOBE OCEHTOHUTA WJIM TNOJUMEPOB. BEHTOHUT — MuUHEpand MPUPOIHOTO
MIPOUCXO0XKJIEHUS, KOTOpBIM NpU CMENIMBaHUM C BOJOW CO3/aeT TJMHSIHYIO Maccy.
HopmaneHbili 6ypoBoil pacTBOp mpelcTaBisieT coOOil CyCIEeH3UIO0 U3 BOJbI M OEHTOHHTA
(BBICOKOKAYECTBEHHOI I'JIMHBI), @ TAKXKE, B CIy4ae HEOOX OJIMMOCTH, HATYPaJIbHBIX MIPUCAIOK,
YJIy4IIAIOIUX TEXHOJOTHYECKHE CBOICTBA.

PacripocTpaneHHblii cocTaB OEHTOHUTA, KOTOPHI MOKHO TIPUBECTH B KayecTBE
IpUMepa, TaKOB:

SiO, okomno 57 %; Al,O3 okomo 21 %; Fe&Os okono 5 %; TiO, okomo 1 %; K,O okoio
1 %:; NaxO oxkomno 3 %; Ca0 oxoio 4 %; H-O okoio 8 %.

VY nenbHBI BeC CyXOoro OEHTOHMTa coctaBiisier okoyio 2,3 kr/m. 3nauenue pH
6-TIPOIICHTHOM CyCleH3uHu paBHO 8—9.

Huxe mnepeunciieHbl MNpUHLMIIKAAIBHO BaXkHble (QYHKIUMUM OypoBOro pacTBopa,
ucnoaszyemoro npu I'Hb:

cMa3ka o0pa3yromiencs CKBaXKUHbI 111 YMEHbBILIEHUS TPEHUSI MeX Ay OypoBOil roJIOBK O
M CTEHKOM CKBa)XKHHBI,
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YKpEIUIEHHE CKBa)KMHbI, OCOOEHHO B PBIXJION WM MATKOW MOYBE, 32 CUET CO3/IaHus
¢uIbTpa ¢ HU3KON BOJONPOHUIIAEMOCTHIO M IOJIOKUTEIBHOTO T'HAPABINYECKOTO JABJICHUS
Ha CTEHKHU CKBAa)KMHBI, IPEIOTBpaIlieHHe 00BaJIOB;

npe0TBpalieHre 00pa30BaHus TUIACTOBBIX KUK OCTEH (Hampumep, TPYHTOBBIX BOI) U
MIOMa/IaHus UX B CKBAXKHHY;

y 1aJieHue OTX0J0B OypeHHUs,

YBJIQXKHEHHE PEXKYILEH TOJIOBKH BO BpeMsi OypeHus;

OXJIQXKIEHUE UHCTPYMEHTA JIJISl CBEPJICHUS CKBAYKHH.

Jsi THB BeIGOp cmecu OypoBOro pacTBOpa M JIABJICHHS TOJaYd B 3HAYUTEIHLHOU
CTENEHU 3aBUCHUT OT THIa MOYBbl. [I0UBbI MOTYT OBITH OINpeeNeHbl KaKk KPyITHOKOMKOBATAast
(mecox W rpaBuii) U Menko3eM (rimHa, wi/Menko3eM u ciadei). B oOmem ciydae s
KpYIHOKOMKOBATOM MOYBBI HMCHOJb3yeTCs] OEHTOHUT, a AJI MEJKO3eMa PEKOMEHIYHTCS
nojauMepbl  (BO3MOXKHO, J100aBJICHHbIE K OCHTOHHUTOBOH OCHOBe). B 3aBucumocTdH OT
0cOOEHHOCTEN KOHKPETHOIO POeKTa TpedyeMble XapaKTepUCTUKU O0YypOBOIO pacTBOpa MOT'yT
OBITh U3MEHEHBI 32 CUET KOPPEKTUPOBKH €r0 COCTABA.

TouHBI KOHTPOJIb TEXHOJIOTUYECKHX IapaMeTpoB OYypOBOro pacTBOpa, TaKHX Kak
BSI3KOCTh, HACBIIIEHHOCTh OYpPOBOM MEJI0YbI0, UMEET OOJIbIIOE 3HAUEHHE HA KAXKIOM JTarie
paboTHL.

BypoBoil pacTBOp NPUTOTaBIMBAIOT B CIEIUATIBHBIX CMECUTEIBHBIX YCTPOWCTBAX.
[Toctynarouii U3 CKBaXMHbI OTpaOOTaHHBIH OYypOBOW pPACTBOP MPOXOJUT OYHUCTKY OT
OypoBOii MeJIOYM B (PHIIBTPOBATIBHBIX YCTAHOBKAX. 3aTEM B HETO MO MepEe HEOOXOIUMOCTH
noGasisieTcsi OEHTOHUT, U PaCTBOP CHOBA MCHOJIB3YETCs B Ipolecce OypeHus, 4To oopasyeT
3aMKHYTBIN IIUKII.

[Ipouecc ouucTku OypoOBOro pacTBOpa COCTOUT, KaK MPaBUIO, B MPOXOXKIECHUU UM
MOCTIEIOBATENbHBIX CTyNEHeH (GUWIbTpallMd M OTAEJICHUM pPa3IMYHBIX (pakiuil 0ypoBoil
Menouu. QDuIbTpoBalibHAs YCTAaHOBKAa MOXET COCTOSITh, HAIpUMep, W3 BUOpocuTa,
oraenuTenell mecka u uia. HacelimeHHOCTs OypoBOoro pactBopa OYpoOBOM MEJOYBIO HE
nosmkHa npeBbimath 30 % . TOJIBKO B 3TOM Cllydae MOXKET OBITh TAPAHTUPOBAHO OTCYTCTBHE
4Ype3MEpHOi ceuMeHTalMi (LIEHTPOOEKHOTO OCAXKACHUS) TIPU HM3BJICYCHUH PACTBOpa W3
CKBa)KHUHBI.

[lo 3aBepmieHuu OypoBbIX pabOT ocTaBUIMiiCS OypOBOMl pacTBOp MOXKET ObITh
UCIO0JIb30BaH Ha JPYTUX 00bEKTaX FOPU30HTAIBHOTO OypeHus. B pexoMeHayembIx npeaenax
oTpaboTaHHbII ~ OypoBOHl ~ pacTBOp  MOKET  OBITh  HCIIOJIb30BaH  TaKkKe  Ha
CeJIbCKOX 035 ICTBEHHBIX IIOIIAISAX VIS YIIYYIICHHUS CTPYKTYPbI IOYB (HAIpUMEp, MeCYaHBIX).
OH MOET U MPOCTO OTHPABJIATHCSA HA CBAJIKH, XPaHUJIHILA.

8.7 Metoas! yctanoBku ais 'HB

[Ipoxnaaka TpyO® ¢ momomisio TexHonoruu ['HB Bkmrouaer B cebsi coxpaHeHue B
HE3aKYIIOPEHHOM COCTOSIHMM TIPOX0/ia CKBA)KHMHBI, 4epe3 KOTOPYI0 HACKOJIBKO BO3MOXHO
OBICTPO MPOTATUBAIOTCS TPYOBL.

bectpanmeitnas mpokiagka TpyO6omnpoBomoB metomom ['HB Bemomasercs aBymst
METOaMH.

1) Kapmpuoocnwiii memoo

KapTpumkHbiii METO] BKITFOYAET B ce0s1 TIOCIIEIOBATEIBHOE COSTMHEHHE TPYO BO BpeMsI
MPOKIJIAIKA ¥ TPEANOYTUTENICH, KOrja NpsSMON WM W30THYTHIM yd4acTOK TpyOompoBoja
orpaHn4eH. [laHHBIA METOJ MPOKIIATKHA TPEOyeT 3HAYUTEIILHO MEHBIIIE MECTa IS MPSMBIX
y4acTKOB TPYOOIMPOBOIa, YeM COOPOUHBIN METO ] (METO I IMHEHHON KOHCTPYKIIHH).
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2) Memoo nuneiinot KoncmpyKkyuu

JlaHHBIN METOJ MpeACTaBisieT COOON MPOTITMBAHUE YEPE3 HAIPABIISIOUIYIO CKBAXKHUHY
y’Ke€ COoelIMHEHHOro TpyOonpoBoja. [Ipu ucCnonab30BaHMM JAHHOTO METO/Ja HEOOXOIUMO
pacrnojiaratb JIOCTaTOYHO OOJBIIUM IPOCTPAHCTBOM, KOTOPOE IO3BOJMWIO Obl CHaydaja
PacIookKuUTh TPYObI Hal 3eMiieii (B OCHOBHOM Ha pOJUIEPax) B HEMOCPEICTBEHHOH OJIM30CTH
OT HAIPAaBJISIONICH CKBaKUHBI.

8.8 Paamnyc OTKJIOHEHHSA

[loaroToBneHHas cTpouTeNbHas IUIOLIaJKa M Tpacca uisi OypeHus JOJKHBI ObITh
CIPOEKTUPOBAaHbl Tak, 4YTOObl JomycTuMoe oTkiIoHeHue TpyO u3 BUYILI, yka3anHoe
IIPOU3BOJAUTEIIEM, IIPU MOHTAKE HE MPEBBIIIAIIO MAKCUMAJIBHOIO.

OOBIYHO TUIOTHOE TOPU3OHTAIBHOE CBEPJIEHHE IPOX0Jia CKBAKMHBI OrpPaHUYUBAET
O0KOBOE JBMKEHHUE TPYO U COEMHEHH, KOTOPbIE UMEIOT TPU CTENEHU cBOOOIbl. B oTinune
OT CBapHBIX TPYyOOINpPOBOMOB 3aMKOBble coemuHeHus «RJI» tpy6 w3 BUIID mms ['HB
noABWKHBL. [Ipy nmpaBuiIbHO BBHIOpAaHHOM pajauyce M3ruda cKkBakuHbl [uig TpyO 3z BULIL,
Osarojapss u3rubarouieMy MOMEHTY, MpUKJIajblBaeMasl TSHyILIas Harpyska co3JaeT
MUHUMAaJIbHOE WM BOOOIIE HE CO3/a€T JOIMOJIHUTEIBHOIO PACTSKEHHs JUIsl CTEHOK TpyO u3
BYIIT.

Pexomennyercs nenate paanyc MOBOPOTAa MOCPEACTBOM HECKOJIBKHX BBITATUBAHUM
BJIOJIb OCH C T€M, YTOObI HE JOMYCTUTh BO3MOXKHOCTH YPE3MEPHOI0 MPOruda coeAUHEHUs u
MPEBBILICHUS] MAKCUMaIbHON CHJIbI HATSDKEHHUS.

Tab6numa 81- MunuManbHbIH paguyc 3aKpyrJjaeHust

MakcuMaIbHO IOy CTUMOE MUHUMAIBHO IOy CTHMBIN pajiiy C 3aKpyTIICHUS
crubaHye coeTMHEHNH, Tpal. Juist TpyOsl pumrHON 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 71,7
475 73,5
5,00 70,1
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Ipunaoxenne A

(cipaBo4HOE)

TpyObl YyryHHbIE HATIOPHBIE BLICOKOMPOYHBIE.
Copramenr [11]
11
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Pucynoxk A.1 — Tpy6apactpyonas noa coeqnnenue «TYTON»

Taonuma A.l — OcHOBHBIE pa3Mepbl M Macca

N |

m—— o | M TP o

pacrt- pactpyba | CILEMCHTHBIM noxpmmem), KT, IIpH
DN b DE S s L p}:f,a' H(:I ]\]:enhé?:;;_ pacuetHoH jmHe L

nen). 1 5800 6000

80 | 140 | 4057 | 607 | 71 | 80 | 34 141 | 740 | 850 | 765 | 880
100 | 163 | ,,0776 | 607%°| ;775 | 88 | 43 175 | 940 | 1060 | 950 | 1090
125 | 190 | ;.70 | 607%°| ;75 | 91| 57 21,7 | 1150 | 1320 | 1190 | 1360
150 | 217 170.*2% 6,03 3_?;2 94 | 71 262 | 1390 | 159,0 | 144,0 | 164,0
200 | 278 | ,p5'50 | 63| ;s | 100| 103 | 353 | 1880 | 2150 | 1940 | 2220
250 | 336 | ,,,'51 | 687 | ;s | 105| 142 | 460 | 2470 | 2810 | 2550 | 290,0
300 | 393 | goc'ss | 72%°| ;s | 110| 189 | 575 | 3130 [ 3520 | 3230 | 3640
350 | 448 378_*33 77| 5o | 10| 237 754 | 390,0 | 461,0 | 4030 | 476,0
400 | 500 | 4o9'5s | 81| 35 | 110| 295 | 903 | 467,0 | 5530 | 4820 | 5710
450 | 540 | 4o0'se | 86™°| S35 | 120 383 | 1060 | 5570 | 6530 | 5750 | 6740
500 | 604 | g ss | 907 | 35 | 120| 428 | 1229 | 6480 | 7560 | 669,0 | 7800
600 | 713 | goslao | 997 | (35 | 120| 593 | 1593 | 8550 | 9830 | 8820 | 10150
700 | 824 | Ln0i> [1082°| T35 | 150 | 791 | 2058 | 10880 |12730 11230 | 13140
800 | 943 | g0 a5 [1L7%"| (T35 | 160 | 1026 | 2506 | 13510 [15560 |13940 | 1606,0
900 1052 | g5 'as (12622 | '35 | 175 | 1290 | 3002 | 16390 [18700 | 16910 | 1930,0
1000 | 1158 | 10,0750 | 1352 | ;725 | 185 | 1613 | 3530 | 19550 |2210,0 | 20170 | 22810
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1

0

TabOnuma A.2— OcHOBHBIE pa3Mepbl 1 Macca

Pucynok A.2 — Tpy6apacTpyoHasi moa coenmHeHue <RJ»

PacuerHas Macca TpyOBI

Pasmepe1, MM Macca 1 m pactpy6om (6e3 LEMEHTHOr O
MaCCa pr6b] 6e3 HOKpBITI/IH/ C EMCHTHbBIM
acr- | Pactp y6a MOKPBITHEM), KT, IPU
gy6a, (c nemerr- pacueTHoi# jumne L
DN D DE S S I h b . HBIM
FIOKPBI 5800 6000
THEM), KT
+1,0 13 +2,0 +2
80 | 156 |27 |607°| o5 | 85 |127(50 | &2 | 54 | 141 | 760|870 | 785| 90,0
100 | 176 |, 5775|607 | 515 | 91 [135|50| 82| 69 | 175 | 950 |1080| 980 |1120
125 | 205 | ,, 75| 6,07 | ;75 | 95 [143|50 | 82| 88 | 217 |1180|1350|12201390
150 | 230 | ;5,755 | 6,07 | ;75 | 101 150 | 50 | 82| 107 | 262 |1430163,0| 1480|1680
200 | 288 |,,, 30( 63| 515 | 106 | 160 | 55| 9% | 168 | 353 |194,0|2220|2005| 2290
250 | 346 |7, 30( 687 | 5'1s | 106 | 165| 55| 9% | 232 | 460 |2550(2000|264,0| 2990
300 | 402 45055 [ 7,27 | 5T1e | 106|170 | 55| 9 | 206 | 575 |32303630| 3340|3750
350 | 452 378_*33 77| 3o | 110180 6,0 [10°| 357 | 754 |4010|4730|4150| 4880
400 | 513 |10 55| 817 | 30 | 115|190| 60 |10°2| 445 | 903 |480,0|568,0|497,0| 5860
500 | 618 |go, sa[ 9,07 | g5 | 120 | 200 | 60 |10°2| 628 | 1229 |666,0|7760| 689,0| 8000
A
b 1~
%
[y z//
F B e e et RN
R N I =Y IR RN SR
y | o Q\.\\\\\L\_\\\\
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Taonuma A.3 —OcHOBHbBIE pa3Mephbl 1 Macca

CII 66.13330.2011

M 1 Pacuérnas macca TpyObl ¢ iaHIAMH, KT
Pasmepe, vbe Macca (matina, kr Tpi/cgzi 6;\; (mipm pacuernoit muae L=5500 MM)
¢aHma, Kr
DN DE S PN 10 PN 16 PN 25 PN 10 PN 16 PN 25
80 | 9855 |81 | 28 2,8 2,8 16,1 94,0 94,0 94,0
100 | 11875 | 847 33 33 38 20,4 119,0 119,0 120,0
125 | 144735 | 8878 | 40 4,0 4,7 26,4 153,0 153,0 155,0
150 | 170%% | 9171 5,0 5,0 6,0 32,4 189,0 189,0 191,0
200 | 22279 | 9,871 6,9 6,7 87 46,1 268,0 268,0 271,0
250 | 2747%0 |10572°| 98 9,4 13,0 61,3 357,0 357,0 364,0
300 | 3267%% |11,22°| 130 12,6 17,7 78,1 456,0 455,0 465,0
350 | 3787%% |11,92| 147 17,5 254 96,5 561,0 566,0 582,0
400 | 429°%% [ 1267%%| 17,2 22,1 33,2 116,2 674,0 684,0 706,0
500 | 53271 |14,072%| 232 374 47,2 160,6 930,0 959,0 978,0
600 | 63573% |15472°| 328 57,6 68,0 211,3 1228,0 1278,0 1299,0
700 | 7387%% | 16,85 | 443 59,4 — 268,5 1566,0 1596,0 —
800 | 8427%% |18272%| 585 76,8 — 3321 1944,0 1981,0 —
900 | 9457%% 196731 | 69,6 91,4 — 401,7 2349,0 2393,0 —
1000 | 10487%% | 21,03 | 876 | 127,0 — 477,7 2803,0 2882,0 —
E [+
F 1 e
F
) 11+ *
[t :s*l | - _|- o
V ¥
4 59 10°
152N 7/ /p{r:r
7
B i - _L
F /
Ilrﬂl. .
-
Pucynoxk A.4 — daanen U3 BLICOKONPOYHOT 0 YyTyHA
Taonuma A4 — OcHoOBHBIE pa3Mepbl M Macca
?;;‘4' 5:/} 21\;; D4, MM Dy, MM | D3, MM d, MM B, mm f, MM n*, mr. (bnl\::;;a”
10
80 98 | 16 | 133 160 200 19,0 19,0 3,0 8 2,8
25
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Oxonuanue mabauywr A.4

DN, D4, | PN, D1, D2, D3, d v B. Mm f. MM N* . . Macca
MM MM oap MM MM ¢rnanIa, KT
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 16 183 210 250 190 19,0 3.0 8 40
25 184 220 270 28,0 47
10 209 240 285 230 19,0 50
150 170 16 209 240 285 3.0 8
25 214 250 300 28,0 20,0 6,0
10 264 295 340 230 20,0 8 6,9
200 222 16 264 295 340 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 94
25 331 370 425 31,0 245 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 30,0 254
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 36,5 47,2
10 682 725 780 31,0 30,0 32,8
600 635 16 721 770 840 37,0 36,0 50 20 57,6
25 718 770 845 40,0 42,0 68,0
10 797 840 895 31,0 32,5 50 o 44,3
700 738 16 791 840 910 37,0 39,5 ' 57,4
25
10 904 950 1015 34,0 35,0 50 o4 58,8
800 842 16 898 950 1025 40,0 43,0 ' 76,8
25
10 1004 1050 1115 34,0 37,5 50 28 69,6
900 945 16 998 1050 1125 40,0 46,5 ' 91,4
25
10 1111 1160 1230 37,0 40,0 50 28 87,6
1000 | 1048 | 16 1115 1170 1255 43,0 50,0 ' 127,0
25
* N — 4uCI0 OTBEPCTHIA 1101 OOJITHI
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Pucynok A.5 — Topeln ri1aaKkoro KOHIA TPy ObI

Tabnumnma A.5— Pa3mepsl packn

£ - 3%0.2

DN m, MM n, MM
80—600 9 3
700—1000 15 5

.

Pucynox A.6 — Ctonopa u3 BbICOKOIPOYHOT 0 YyTyHA MO/ coequHenne «RJ»

Taonuma A.6— OcHOBHBbIE pa3Mephbl M Macca

Macca cTonopa, Kr
DN by b, by h R a, B, c, c JIEBOT'O CO
rpafg. | rpaxg. | rpan. CTOIOPHOH IDABOTO
IIPOBOJIOKOM 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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Oxonuanue mabauyvt A.6

Macca cTonopa, Kr
DN by b, by h R a, B, C c JIEBOTO CO
rpax. | rpaxm. | rpan. CTOMOPHOM
o IpaBoro
IIPOBOJIOKOU
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 | 545 | 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 45 | 51,5 | 248 1,46 1,38
a rz I
3 ik A 'y
»
-
A3
=3
b :
k J
:
|
|
g
3
W
Pucynok A.7 — Y IUNIOTHATEJILHOE PE3MHOBOE KOJIBI0 TOA coequHeHne «TY TON»
Taonuma A.7— OcHOBHBbIE pa3Mephbl M Macca
Pa3zmepsl, MM Macca, kr
DN dl d2 d3 hl t; o r (CHpaBO'-IHaH)
80 1260 | 12470 | 16°° | 10403 | 26 | 05 | 35 0,13
100 14610 144 0,21
+ + +0,4
125 17310 | q71% | 16%° | 10°° | 26 | clo2 35 0,29
150 200°*° 198**° 0,36
200 256" 254*15 405 403 30 +0,4 0,50
18™ 1™ ) 4 :
250 310°"° | 308"° 8 32 | 6% 0 0,72
300 366 364°1° 405 +03 +0,4 0,94
20™ 12" ) 4 :
30| 4202 | aig® | ° il s ° 125
400 47520 | 47320 | 2295 | 13°° | 38 | U035 50 1,54
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Oxonuanue mabauyvr A.7

Pa3zmepsl, MM Macca, Kr
DN d, d, ds h, t, t, r (ctipaBouHasi)
500 583530 | 58130 | 2405 | 147% | 42 9_*8;2 55 2,45
600 692:%° | 690 | 26°° | 15°% | 46 |, To3| 60 3,34
+5,0 + + 4
700 | gng-2s | 803°° | 335° | 200° | 55 05 7 4,55
’ N N 1 -0,3
800 | gig'0s | 913°%° | 3557° | 21°%° | 60 6 8 5,51
+6,0 +4,0 +0,5 +03
900 106-20 | 1020° 375 22 65 w05 6,30
+7,0 +05 +03 1803 9
1000 | 1133-20 112740 | 39,5%° | 23 70 7,04
f J
&
B -
ot
S
*i
,&%“:} Iy
e,
~~.,.;&:3;*11:=:1:£:§:§:§:i:§:§:::;“5&:::%-
_ i i
2 s ;
< .-.:‘_;49 T
all- Fgﬂ-

'._-.-_—_‘-""\-...____-—"'__"_"-.___ e

Pucynok A.8 — Y ILIOTHUTEIbHOE PE3NHOBOE KOJIBIIO 0] coeqnHenue «RJ»

Taonuma A.8 — OcHOBHBIE pa3Mephbl M Macca

Pasmeper, mm Macca, kr
DN d; d, ds ds b ty t, r (cnpasossas)
80 122,0% | 111,0% | 805" | 1165" | 28 55 13,3 45 0,12
100 | 1465" | 1345" | 995" | 14057 | 30 55 14,3 5,0 0,17
125 | 1725 | 1605 | 123,0* | 167,07 | 31 55 15,3 5,0 0,28
150 | 203,5*° | 1895"° | 151*° | 196*° | 32 55 15,3 55 0,41
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Oxonuanue mabauyvt A.8

Pazmepsl, MM

Macca, kr
DN d; d, ds ds b t t, r (cnpasounas)
200 260"° 244*15 202 | 250*° | 33 55 15,3 6,0 0,50
250 315 209 | 257*%° | 305*° | 33 55 15,3 6,0 0,63
300 369° 353"° | 311° | 359° | 33 55 15,3 6,0 0,95
350 42420 406"° | 361**° | 413**° | 36 55 16,0 7,0 1,14
400 47720 45972° | 414*2° | 465"° | 36 55 16,0 7,0 1,35
500 587+30 568° | 52930 | 576™° | 38 55 17,1 75 2,43
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Ipunaoxenne b
(cipaBo4HOE)
YacTu coeTUHUTEIbHbIE U3 BHICOKONMPOYHOT0 YyTyHa
ISl HATIOPHBIX TPYOonpoBoaoR CopTamenT [12]

IIpu 3aka3e Ha MOCTaBKY COEAMHUTEIbHBIX (PACOHHBIX YacTel HEOOXOAMMO yKa3bIBATh
obo3HayeHue (acOHHOM YacTH, YCIOBHBIH HPOXOJ OTpocTKa dN, HOMHHAIBHOE JABJICHHE
(w1 raHUIEBBIX COCTUHUTEIBHBIX YACTEH), TUI COCJAMHCHUS W BHJ HCIIOJHCHUS.
HaumenoBanust u 0003HAYEHHUS] COEJIMHUTENbHBIX 4YacTe YCTAHABJIMBAIOTCS COTJIACHO
TabJnLe, IPUBEICHHOW HUXKE.

Tabnuna
O6o3HaueHne
HaunmenoBanune Tabnuma
B CXEMax B JOKYMCHTC
Tpoiinuk pactpy6- duanen )J-—C TP® b.4
TpoitHuK pacTpy OHBII )ic TP b.5
I

TpoitHuk (haaHueBbII I—I—I T® b.6
Koneno pactpy6 — riajikuii KoHerr /_C YPI' b.7
KouneHno ¢nanmesoe I\- Yo b.8
Koieno pactpy6Hoe ,(c VP B.9
OTBOJ pacTpy0 — TJIaJKHiA KOHEIl /'C OPT" Bb.10
OTBOJ pacTpyGHbt /(_C oP B.11
OtBOA (praHIEBbI (A oo b.12
[epexoxpactpy0 — riaaxuii KOHeI < XPI' b.13
[lepexonpactpy6-daanen ]% XPd b.14
[epex ox dnanueBsii m X0 b.15
[Mepex oapactpyOHbIit m XP b.16
[MaTpy6ok ¢nanen- pactpyo )——I [1oP b.17
IMatpyOox ¢uaner- pactpy6 I__( I [IBPK 5.18
KOMITIeHCAIl OHHBII ’
[MaTpy0oxk danen — riaakuii KoHewn I_ [nor b.19
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OxoHnuanue mabauyvl

O6o03HaueHue
HaunmenoBanune Tabnuna
B CXEMax B JOKYMCHTC

JIBoiiHOM pacTpy0 I AP b.20
JIBoliHOM pacTpy0 KOMITEHCAI[IOHHBIN I I I JPK b.21
Brinyck pactpyOHbIit )T_( BP b.22
Brinyck ¢uaHmeBblit I—O—I B® b.23
[ToxxapHast o IcCTaBKa pacTpyOHas )—O—( [ITP b.24
Tpoitrnk p%Cpr6 - (bHuaHeu ) (l )_,c M[IITP® Bb.25
C T0KapHOI1 ITOICTaBKOM

Tpoitun p%Cpr6 - (bHuaHeu I_é_l [IT® b.26
C T0YKapHOI1 ITOICTaBKOM

Kpect pactpy6 — ¢uaners _)— _c KPD B.27
Kpecrt pactpyOnbiit )%C KP b.28
Kpect dnanuessiit I%I Ko b.29
Kpecr pactpy6— nasen )—é—( TIIIKP® B.30
C T0YKapHOI1 ITOICTaBKOM

Kpect (l)J'IaI:IIHeBBII/I ) KD 531
C T0YKapHOI1 ITOICTaBK O I é I

My dra cBepTHAs )=( MC B.32
My dTa HagBIKHAS ):(' MH b.33
3arnymka ¢JiaHieBas | 30 b.34
[MosxapHast moacraBka ¢aHIeBas I—O—I 1o b.35

[Ipumeuyanus

1 Tunb! ¥ OCHOBHBIE Pa3Mephl PACTPYOHOTOH (PIIAHIICBOTO COCIMHEHNI yKa3aHbI B MPUIOKEHHUH B.

OCHOBHBIC pa3Mephl MPUBEACHBI B COOTBETCTBHH C PEKOMEHIAIMIMH MEKITyHAPOJIHOTO CTAHIApTA
I'OCT P UCO 2531 (ucnonuenne A) u 'OCT 5525 (ucnonuenueb).

2 Pa3Mepbl COCAMHUTENBHBIX YacTel U TPe/IeNbHbIC OTKIOHSHHUS Ha 3TH pa3Mepbl MPeyCMOTPEHBI TS
u3esuit 6e3 MOKphITHS. Macchl pacTpyOHBIX COSTHHUTEIBHBIX YaCTEH MPUBEICHBI [T PACTPyOHOr0 COSIMHEHUS

Trmna «TY TON».
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e  mmm o o EEE WP T— b — o — o — s —d .

L — - = —

Pucynox b.1 — PactpyOHoe coennHenue Tuna «RJ»

Taonuna b.1

PasmMepsl B MusmMeTpax

VY croBrbiiinpoxon DN D DE S S I h b
+1,0 +2,0 "
80 156 9827 72 | 15 85 127 5,0 8"
100 173 2| 72 2l a1 | 135 | 50 +2
118" 2,8 ’ 3" 1,5 ’ 8
+1,0 +2,0 "
125 205 144-28 72 | 15 95 143 5,0 82
+1,0 +2,0 "
150 229 170-29 78 | 515 | 101 150 5,0 8"
+1,0 +2,0 "
200 287 29-30 84 | 5-15 | 106 | 160 55 9*2
+1,0 +3,0 "
250 345 o74-31 90 | 5-15 | 106 | 165 55 9*2
+1,0 +3,0 "
300 401 32633 96 | 515 | 106 170 55 9*2
350 452 201102 2% | 110] 180 | 60 | 10%
378" 3,4 ’ 5° 2,0 ] 0
+1,0 +3,5 "
400 513 429-35 | 108 | 520 | 115 190 6,0 10*?
500 618 ol 20| 2% | 120] 200 | 60 | 10%
532" 3,8 ’ 5- 2,0 y
1 &
n "
2, %
e il Ty i L —
I } IS 5,

Pucynok b.2 — PactpyoHoe coenmHeHue TAma <1 Y TON»

Taonuna b.2

PasmMeprl B MusmmMeTpax

V crnoBubiinipoxo DN D DE S S I
+1,0 +2,0
80 140 0827 7.2 315 80
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Oxonuanue mabauyvt b.2

VY choHernpoxon DN D DE S S I
100 163 118.*2% 7.2 3_?;2 88
125 190 1an-20 7.2 3_+i’§ 1
150 217 170 ey 7.8 3_+i’§ 94
200 278 99730 8,4 3_+i’§ 100
250 336 o74.30 9,0 515 105
300 393 20639 9,6 515 110
350 448 278 5 10,2 520 110
400 500 42935 10,8 520 110
500 604 I 12,0 520 120
600 713 635 o 13,2 520 120
700 824 738 e 14,4 620 150
800 943 e 15,6 620 160
900 1052 o 48 16,8 620 175
1000 1158 104850 18,0 620 185

G

|i
f Lt 1}

a0,
Pucynok b.3 — ®nanen
Tabnuma B.3
PasmMeprl B MusmmMeTpax

DN PN, Hcnonnenne A Ucnonnenue b

6ap Dl D2 D3 d n, mit. a b Dl D2 D3 d n, mit. a b
80 12 200 | 160 | 133 | 19 8 19 | 3| 200 | 160 | 138 | 19 4 22| 3

10
100 0 220 | 180 | 153 | 19 8 19 | 3| 220 | 180 | 158 | 19 4 22| 3
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Oxonuanue mabauyvt b.3

CII 66.13330.2011

DN PN, Hcnonnenue A Hcnonnenune b
Gap [ D, D, D; | d | nwr a D: D, D; | d [ nm. | a|b

125 ig 250 | 210 | 183 | 19 8 19 250 | 210 | 188 | 19 8 2413
10

150 6 285 240 209 | 23 8 19 285 240 212 | 23 8 24 | 3
10 8

200 0 340 | 295 | 264 | 23 5 20 340 | 295 | 268 | 23 8 26 |3

250 10 400 350 319 23 12 22 395 | 350 | 320 | 23 12 2813
16 355 28

300 10 455 400 367 23 12 24,5 445 | 400 370 | 23 12 28| 4
16 410 28

350 10 | 505 | 460 | 427 | 23 16 24,5 505 | 460 | 430 | 23 16 30| 4
16 | 520 | 470 | 432 | 28 26,5

400 10 | S65 | 515 | 477 | 28 16 24,5 565 | 515 | 482 | 26 16 3214
16 | 580 | 525 | 484 | 31 28,0

500 10 | 670 | 620 | 582 | 28 20 26,5 670 | 620 | 585 | 26 | 20 3414
16 | 715 | 650 | 606 | 34 31,5

600 10 | 780 | 725 | 682 | 381 20 30 780 | 725 | 685 | 31 20 36 (5
16 | 840 | 770 | 721 | 37 36

700 10 | 8% 840 o7 | 81 24 32,5 895 | 840 | 800 | 31 24 40 | 5
16 | 910 791 | 37 39,5

800 10 | 1015 950 04 | 34 24 35 1015 | 950 | 905 (34| 24 44 1 5
16 | 1025 898 | 40 43

900 10 | 1115 1050 1004 | 34 28 37,5 1115 1050 | 1005 | 34 | 28 46 | 5
16 | 1125 998 | 40 46,5

1000 10 ] 1230 | 1160 | 1111} 37 28 40 1230 | 1160 | 1115 | 37 28 5 |5
16 | 1255 | 1170 | 1115 43 50

n
4 }
] L:

oy

| A

Pucynok b.4 — TpoitHuk pacTpyo-dJianen
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Tabnuna b4
PasmMepsl B MusmMeTpax

Hcnonnenue A Hcnonnenune b
DN dn CtBOJ OTpocTok CtBOJ OTpocTok
S Ly S Lo S Ly S Lo

80" 80 7,0 175 7,0 150 7,0 250 7,0 150
100" 80 7,2 165 7,0 170 7,2 250 7,0 175
100" 100 7,2 195 7,2 180 7,2 300 7,2 200
125" 80 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
125" 125 7,5 225 7,5 200 7,5 400 7,5 225
150" 80 7,8 180 7,0 200 7,8 300 7,0 200
150" 100 7,8 200 7,2 205 7,8 300 7,2 200
150" 125 7,8 230 7,5 215 7,8 400 7,5 200
150" 150 7,8 260 7,8 220 7,8 400 7,8 250
200" 80 84 180 7,0 225 84 300 7,0 225
200" 100 84 200 7,2 230 84 400 7,2 225
200" 125 84 235 75 240 84 400 75 225
200" 150 84 260 7,8 245 84 400 7,8 225
200" 200 84 320 84 260 84 500 84 | 300
250" 80 9,0 185 7,0 165 9,0 300 7,0 250
250" 100 9,0 205 7,2 270 9,0 400 7,2 250
250" 150 9,0 265 7,8 280 9,0 400 7,8 250
250" 200 9,0 320 84 290 9,0 500 84 | 275
250" 250 9,0 380 9,0 300 9,0 500 9,0 300
300" 80 9,6 185 7,0 290 9,6 300 7,0 275
300" 100 9,6 210 7,2 300 9,6 400 7,2 275
300" 150 9,6 265 7,8 310 9,6 400 7,8 275
300" 200 9,6 325 84 320 9,6 500 84 | 300
300" 250 9,6 380 9,0 330 9,6 500 9,0 300
300" 300 9,6 440 9,6 340 9,6 600 9,6 300
350" 100 10,2 205 7,2 330 10,2 400 7,2 300
350" 150 10,2 270 7,8 340 10,2 400 7,8 300
350" 200 10,2 325 84 350 10,2 500 84 | 300
350" 250 10,2 385 9,0 360 10,2 500 9,0 325
350" 350 10,2 495 10,2 380 10,2 600 10,2 | 350
400" 100 10,8 210 7,2 360 10,8 400 7,2 325
400" 150 10,8 270 7,8 370 10,8 500 7,8 325
400" 200 10,8 325 84 380 10,8 500 84 | 350
400" 250 10,8 385 9,0 390 10,8 500 9,0 350
400" 300 10,8 440 9,6 400 10,8 600 9,6 350
400" 400 10,8 560 10,8 420 10,8 600 10,8 | 400
500" 100 12,0 215 7,2 420 12,0 400 7,2 375
500" 200 12,0 330 84 440 12,0 500 84 | 400
500" 400 12,0 565 10,8 480 12,0 800 10,8 | 425
500" 500 12,0 680 12,0 500 12,0 800 12,0 | 500
600" 200 13,2 340 84 500 13,2 500 84 | 450
600" 400 13,2 570 10,8 540 13,2 800 10,8 | 475
600" 600 13,2 800 13,2 580 13,2 900 13,2 | 550
700" 200 14,4 345 84 525 14,4 500 84 | 500
700" 400 14,4 575 10,8 555 14,4 800 10,8 | 525
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Oxonuanue mabauyvt b.4

Hcnonnenue A Hcnonnenune b

DN dn CtBOJ OTpocTok CtBOJ OTpocTok
S Ly S Lo S Ly S Lo
700" 700 14,4 925 14,4 600 14,4 1100 14,4 | 600
800" 200 15,6 350 84 585 15,6 600 84 | 550
800" 400 15,6 580 10,8 615 15,6 800 10,8 | 575
800" 600 15,6 1045 13,2 645 15,6 1000 13,2 | 625
800" 800 15,6 1045 15,6 675 15,6 1200 15,6 | 700
900" 200 16,8 355 84 645 16,8 600 84 | 600
900" 400 16,8 590 10,8 675 16,8 800 10,8 | 650
900" 600 16,8 1170 13,2 705 16,8 1000 13,2 | 675
900" 900 16,8 1170 16,8 750 16,8 1300 16,8 | 750
1000" 400 18,0 360 10,8 705 18,0 800 10,8 | 700
1000" 600 18,0 595 13,2 735 18,0 1000 132 | 725
1000 1000 18,0 1290 18,0 765 18,0 1400 18,0 | 800

O06o3HaveHne TPOWHUKA pacTpyO-(hiiaHer; co cTBOJIOM ycioBHOro mpoxoaa 400 mm u ¢
OTPOCTKOM yciioBHOTO mpoxoja 150 MM, coequnernem «TY TON», ucrosiHeHue A:

Tpotinux TP® 400x150 (7) 4

efr

W

Pucynok B.5 — TpoiitHuk pacTpyoHbIii

Tabnunma b.5
PasmMepsl B MusmMeTpax

DN x dn Hcnonnenue A Hcnonnenue b
S Ly S L, S Ly S L,

80" 80 7,0 175 7,0 85 7,0 250 7,0 115
100" 80 7,2 165 7,0 90 7,2 250 7,0 125
100" 100 7,2 195 7,2 100 7,2 300 7,2 150
125" 80 75 175 7,0 105 75 300 7,0 150
125" 100 7,5 195 7,2 115 75 400 7,2 300
125" 125 75 225 75 115 75 400 75 200
150" 80 7,8 180 7,0 120 7.8 300 7,0 150
150" 100 7,8 200 7,2 125 7.8 300 7,2 150
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Oxonuanue mabauyvt b.5

DN x dn Hcnonnenune A Hcnonnenue b
S Ly S L, S Ly S L,

150" 150 7,8 260 7,8 130 7.8 400 7.8 200
200" 80 84 180 7,0 145 84 300 7,0 200
200" 100 84 200 7,2 150 8,4 400 7,2 200
200" 150 84 260 7,8 155 84 400 7.8 200
200" 200 84 320 84 160 84 500 84 250
250" 100 9,0 205 7,2 190 9,0 400 7,2 200
250" 150 9,0 265 7,8 190 9,0 400 7.8 250
250" 200 9,0 320 84 190 9,0 500 84 250
250" 250 9,0 380 9,0 190 9,0 500 9,0 250
300" 100 9,6 210 7,2 220 9,6 400 7,2 250
300" 150 9,6 265 7,8 220 9,6 400 7.8 250
300" 200 9,6 325 84 220 9,6 500 84 250
300" 250 9,6 380 9,0 220 9,6 500 9,0 250
300" 300 9,6 440 9,6 220 9,6 600 9,6 300
350" 100 119 205 84 220 119 400 84 250
350" 200 119 325 9,8 240 119 500 9,8 300
350" 250 119 495 10,5 245 119 500 10,5 300
350" 300 119 495 11,2 250 119 600 11,2 300
350" 350 119 495 119 260 119 600 119 300
400" 200 12,6 325 9,8 260 12,6 500 9,8 300
400" 250 12,6 440 10,5 265 12,6 500 10,5 300
400" 300 12,6 440 11,2 270 12,6 600 11,2 300
400" 400 12,6 560 12,6 280 12,6 600 12,6 350
500" 100 14,0 215 8,4 295 14,0 400 84 350
500" 200 14,0 330 9,8 310 14,0 500 9,8 350
500" 300 14,0 450 11,2 315 14,0 600 11,2 350
500" 400 14,0 565 12,6 335 14,0 800 12,6 400
500" 500 14,0 680 14,0 350 14,0 800 14,0 400
600" 200 154 340 9,8 360 154 500 9,8 400
600" 300 154 460 11,2 365 15,4 600 11,2 400
600" 400 154 570 12,6 390 154 800 12,6 450
600" 500 154 800 14,0 400 154 800 14,0 450
600" 600 154 800 154 460 154 900 154 450

O0o3HaveHUEe TPOHHUKA PacTPpyOHOrO cO CTBOJOM yciioBHOro mpoxonaa 400 MM u ¢
OTPOCTKOM yciioBHOTO mpoxoja 150 MM, coequnerneM «TY TON», ucnonaenne A:

Tpotinux TP 400x150 (7) A



Taonuna b.6

CII 66.13330.2011

£

Pucynok b.6 — TpoitHuk ¢JiaHueBbIi

PasmMeprl B MusmmMeTpax

DN x dn Hcnonnenue A Hcnonnenue b
S Ly S L, S Ly S L,
80" 80 7,0 330 7,0 165 7,0 300 7,0 150
100" 80 7,2 360 7,0 175 7,2 400 7,0 175
100" 100 7,2 360 7,2 180 7,2 400 7,2 200
125" 80 7,5 400 7,0 190 7,5 450 7,0 175
125100 7,5 400 7,2 195 75 450 7,2 175
125125 7,5 400 7,5 200 7,5 450 7,5 225
150" 80 7,8 440 7,0 205 7,8 500 7,0 200
150" 100 7,8 440 7,2 210 7,8 500 7,2 200
150" 125 7,8 440 7,5 215 7,8 500 7,5 200
150" 150 7,8 440 7,8 220 7,8 500 7,8 250
200" 80 84 520 7,0 235 84 600 7,0 225
200" 100 84 520 7,2 240 84 600 7,2 225
200" 125 84 520 7,5 240 84 600 7,5 225
200" 150 84 520 7,8 250 84 600 7,8 225
200" 200 84 520 84 260 84 600 84 300
250" 100 9,0 700 7,2 275 9,0 600 7,2 250
250" 150 9,0 700 7,8 275 9,0 600 7,8 250
250" 200 9,0 700 84 325 9,0 600 84 275
250" 250 9,0 700 9,0 350 9,0 600 9,0 300
300" 80 9,6 800 7,0 295 9,6 600 7,0 275
300" 100 9,6 800 7,2 300 9,6 600 7,2 275
300" 150 9,6 800 7,8 310 9,6 600 7,8 275
300" 200 9,6 800 84 350 9,6 600 84 300
300" 250 9,6 800 9,0 375 9,6 600 9,0 300
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Oxonuanue mabauyvt b.6

DN x dn Hcnonnenue A Hcnonnenue b
S Ly S L, S Ly S L,
300" 300 9,6 800 9,6 400 9,6 600 9,6 300
350" 100 10,2 850 7,2 470 10,2 600 7,2 300
350" 150 10,2 530 7,8 340 10,2 600 7,8 300
350" 200 10,2 850 84 325 10,2 600 84 300
350" 250 10,2 645 9,0 360 10,2 600 9,0 325
350" 350 10,2 850 10,2 425 10,2 700 10,2 350
400" 100 10,8 900 7,2 350 10,8 600 7,2 325
400" 150 10,8 900 7,8 350 10,8 600 7,8 325
400" 200 10,8 900 84 350 10,8 600 84 350
400" 250 10,8 665 9,0 390 10,8 600 9,0 350
400" 300 10,8 900 9,6 450 10,8 800 9,6 350
400" 400 10,8 900 10,8 450 10,8 800 10,8 400
500" 100 12,0 1000 7,2 400 12,0 600 7,2 375
500" 200 12,0 1000 84 400 12,0 600 84 400
500" 400 12,0 1000 10,8 500 12,0 800 10,8 425
500" 500 12,0 1000 12,0 500 12,0 1000 12,0 500
600" 200 13,2 1100 84 450 13,2 600 84 450
600" 400 13,2 1100 10,8 550 13,2 800 10,8 475
600" 600 13,2 1100 13,2 550 13,2 1100 13,2 550
700" 200 14,4 650 84 525 144 800 84 500
700" 400 144 870 10,8 555 144 1000 10,8 525
700" 700 14,4 1200 14,4 600 14,4 1200 14,4 600
800" 200 15,6 690 84 585 15,6 800 84 550
800" 400 15,6 910 10,8 615 15,6 1000 10,8 575
800" 600 15,6 1350 13,2 645 15,6 1400 13,2 625
800" 800 15,6 1350 15,6 675 15,6 1400 15,6 700
900" 200 16,8 730 84 645 16,8 800 84 600
900" 400 16,8 950 10,8 675 16,8 1000 10,8 650
900" 600 16,8 1500 13,2 705 16,8 1400 13,2 675
900" 900 16,8 1500 16,8 750 16,8 1500 16,8 750
1000" 400 18,0 990 10,8 735 18,0 1000 10,8 700
1000" 600 18,0 1650 13,2 765 18,0 1400 13,2 725
1000" 1000 18,0 1650 18,0 825 18,0 1600 18,0 800

O06o3HavyeHrEe TpOHMKA (IIAHIIEBOTO CO CTBOJOM ycioBHoro mpoxona 400 mm u ¢
OTPOCTKOM yCIIOBHOTO mpoxoja 150 MM, ucnonmHenune A:

Tpoiinux T® 400x150 A
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Taonuna B.7

Pucynox Bb.7— KoJieHo pacTpyo-riaagkuii KoHel|

CII 66.13330.2011

PasmMeprl B MusmMeTpax

DN Hcnonnenue A Hcnonnenue b

S L L, L, S L Ly L,
80 81 102,4 312 350 81 150 350 230
100 84 100,0 340 400 84 200 400 240
125 8,8 148,8 374 425 8,8 225 425 240
150 91 150,0 390 450 91 250 450 240
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
600 154 645,0 805 850 154 550 850 360
700 — — — — 16,8 600 900 360
800 — — — — 18,2 700 1000 360
900 — — — — 19,6 750 1050 370
1000 — — — — 21,0 800 1100 370

O6o3HaveHne KOJIeHa pacTpyd — TIIagKui KOHeIl ¢ yCIoBHBIM mpoxoaoM 300 mw,

coequaenneM « 1Y TON», ucnosnenue A:

Koneno YPI'300 (T) A
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Taonuna b.8

i g ——

.

-
-—

o ——— —— — A——

L

Pucynok 5.8 — Koueno p1anuneBoe

PasmMeprl B MusmMeTpax

DN s chonie}me A I/Icr[oleeHHe b

80 7,0 165 150
100 7,2 180 200
125 7,2 200 225
150 7,8 220 250
200 84 260 300
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

88

O6o3HaveHne KoJieHa (hJIaHIICBOTO C YCIOBHBIM Tpoxo oM 300 MM, ucTioTHEHHE A

Koneno Y@ 300 4



Taonuna B.9

SR ,.'-‘:r.-r;.-r.@;;'-

A

Pucynok 5.9 — KoJieno pactpyoHoe

CII 66.13330.2011

PasmMeprl B MusmmMeTpax

DN Hcnosnnenue A Hcnonnenune b
S L S L

80 7,0 100 7,0 180
100 7,2 120 7,2 240
125 7,5 150 7,5 265
150 7,8 170 7,8 290
200 84 220 84 340
250 9,0 270 9,0 340
300 9,6 320 9,6 340
350 9,6 410 9,6 300
400 10,8 430 10,8 450
450 — — 12,0 500
500 12,0 550 12,0 600
600 13,2 780 13,2 610
700 144 720 144 660
800 15,6 800 15,6 760
900 — — 16,8 820
1000 — — 18,0 870

O6o3HaveHHe KOJIeHa PAacTpyOHOTrO ¢ YCIOBHBIM mpoxojgoMm 150 MM, coenuHeHHEM
«TYTON», ucrtonaenue b:

«RJ», ucnonuenue A:

Koneno YP 150 (T) b

O0o3HaveHne KoJieHa pacTpyOHOro ¢ ycioBHBIM mpoxojgoM 300 MM, coeluHEHUEM

Koneno YP 300 (RJ) 4
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Pucynok 5.10 — OTBOJ pacTpyd — riaagkuii KoHel|

Taonuna b.10
PasmMeprl B MusmmMeTpax

Ucnonnenne A Ucnonnenne b
DN g |2=10°C |a=15"C | a=30°C | a=45)C | o | | |a=10°"C |a=15°C | a=30°C | a=45°C
L, |L L | Ly | Ly | Ly | L1 |L L, | L | Ly | L | L |L | L | L

80 |81 | 30 |240| 38 (248| 44 |253| 55 |265(8,1| 75 |125|170|125|170|126| 171|129 | 174
100 (8,4 | 33 |243| 33 |243| 50 |260| 65 | 274| 8,4 | 80 | 166|206 | 167|207 | 169|209 | 172|212
125 (8,8 | 36 |261| 49 |274| 57 | 283| 76 |301| 8,8 | 80 |186|226|187|227| 189 | 229|193 | 233
150 (9,1 | 40 (284 | 40 |284| 65 |309| 87 |331| 9,1 | 85 |205|250|206| 251|209 | 154 | 214 | 259
200 |98 | 46 |311| 66 |331| 80 |345|109|374| 9,8 | 85 |245|290| 246|291 | 249 | 294 | 255| 300
250 [10,5| 50 |255| 75 |260| 95 |270|130| 300|10,5| 90 | 245|295| 246|296 | 249 | 299 | 255 | 305
300 [11,2| 65 |274| 65 |274| 110|280 | 155| 315|11,2| 95 | 245|300| 246|301 | 249|304 | 255|310
350 [11,2| 65 |235|100|270|125|295|175| 345|11,2| 100 | 286 | 336 | 288| 338 | 291 | 341 | 298 | 348
400 (12,6| 70 |238| 110|278 | 140|308| 200| 368 |12,6| 100 | 326 | 376 | 327 | 377 | 331 | 381 | 340 | 390
40 | —|—|—|—|—|— ]| — ]| —|—[126]105|365|420 | 367|422 | 372|427 | 381 | 436
500 |14 | 85 |250|135|300|170|335|240|405|14,0| 105 | 414|459 | 416 | 461 | 422 | 467 | 433 | 478
600 (15,4 | 95 |287|155|357| 200| 412| 285| 529|15,4| 115|446 | 501 | 448 | 503 | 454 | 509 | 466 | 521

0 | — | —|—|— |— |— |— | — |— |16,8/ 120|485 | 545|488 | 548 | 494 | 554 | 507 | 567
80 | — | — | — | — | —|— | — | —|—|182|130| 564 | 634|567 | 637 | 575| 645|590 | 660
M0 | — | —|—|—|—|—|— | —|—|196]|135|606|671| 609 674|617|682|633| 698
10000 | — | — | — | — | —|— | — | —|— |21,0|145|645| 720| 648| 723| 657 | 732| 674 | 749

O0o3HaveHWe OTBOJA pacTpyd — TIHAAKUH KOHEI[ C IEHTPaIbHBIM yriioMm 15°

ycinoBHBIM mpoxoioMm 800 MM, coequrerreM «TY TON», ucroHeHne A

Omeoo OPI"800%15° (T) A
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Ucnonuenne A Ucnonuenue b

Pucynok 5.11 — OtBoa pacTpyOHbIii

Taoanunga b.11
PasmMepsl B MusmmMeTpax

Hcnonnenue A Hcnonnenue b
DN S o=11°1% a =22°30 a =45° q 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 | 7,2 35 50 75 40 146 147 149 153
150 | 7,8 35 55 85 40 165 166 169 174
200 | 84 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 | 144 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

O0o3HaveHnEe OTBOJIA PACTPYOHOTO C IEHTPAIBHBIM yTJIOM 45°, YCIIOBHBIM MTPOXOJA0M
400 MM, coenuaerreM «TY TON>» 1 rabapuTHBIMHU pa3MepaMu, HCIIOJTHEHHE A

Omeoo OP 400x45° (T) A

O6o3nayeHne oTBOJa pacTpyOHOrOo ¢ UeHTpaubHBIM yriaoMm 22°30, ycIOBHEIM
npoxoaom 100 MM, coeqraeHreM «RJ» 1 rabapuTHBIME pa3MepaMu, UCTIOTHEHUE A

Omeod OP 100x22°30¢(RJ) A

O06o3HaveHne OTBOJIA PACTPYOHOTO C IEHTPAIBHBIM yTJIOM 45°, YCIIOBHBIM ITPOXOJA0M
400 MM, coennaerreM «TY TON>» u rabapuTHBIME pa3MepaMu, HCTIOTHEeHuE b:

Omeoo OP 400x45° (T) b
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Pucynok b.12 — OtBon uanueBsIii

Tabnuma b.12
PasmMeprl B MusmmMeTpax

Hcnonnenue A
DN S a =45°
L

80 7,0 130
100 7,2 140
125 7,2 150
150 7,8 160
200 84 180
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

Oo6o3Ha4yeHre 0TBOJIA (hITAHIIEBOTO C HEHTPATBHBIM yriioM 45°, YyCIOBHBIM IPOXO0M
400 MM, UCIIOJTHEHUE A

Omeoo OD 400x45° 4
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Pucynok b.13 — IlepexoapacTpyd — riaagkuii KOHell

)
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PasmMepsl B MusmmMeTpax

DN x dn Hcnonnenue b
S S L |

100" 80 7,2 7,0 250 90
125" 80 75 7,0 300 90
125" 100 75 7,2 250 90
150" 80 7,8 7,0 350 90
150" 100 7,8 7,2 300 90
150" 125 7,8 75 250 90
200" 80 84 7,0 450 90
200" 100 84 7,2 400 90
200" 125 84 75 350 90
200" 150 84 7.8 300 90
250" 100 9,0 7,2 500 90
250" 150 9,0 7.8 400 90
250" 200 9,0 84 300 90
300" 125 9,6 7,0 550 90
300" 150 9,6 7,2 500 90
300" 200 9,6 84 400 90
300" 250 9,6 9,0 300 90

O6o3HaYeHHE TIEPEX0/1a pacTPyd — TIIaqKuii KOHEIl ¢ yCIoBHbM mpoxoaom 200° 100 mm

coequaenreM « 1Y TON», ucriosiHenue b:

Ilepexoo XPI" 200100 (7) B
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Pucynok b.14 — IlepexoapacTpyd — Qinaneu

Taonunga b.14
PasmMeprl B MusmMeTpax

DN  dn Hcnonnenue b
S S L

100" 80 7,2 7,0 200
125" 80 75 7,0 250
125" 100 75 7,2 200
150" 80 7,8 7,0 300
150" 100 7,8 7,2 250
150" 125 7,8 75 200
200" 80 84 7,0 400
200" 100 84 7,2 350
200" 125 84 75 300
200" 150 84 7,8 250
250" 100 9,0 7,2 450
250" 150 9,0 7,8 350
250" 200 9,0 84 250
300" 125 9,6 7,0 500
300" 150 9,6 7,2 450
300" 200 9,6 84 350
300" 250 9,6 9,0 250
350" 150 10,2 7,8 550
350" 200 10,2 8,4 450
350" 250 10,2 9,0 350
350" 300 10,2 9,6 250
400" 200 10,8 84 550
400" 250 10,8 9,0 450
400" 300 10,8 9,6 350
400" 350 10,8 10,2 250
500" 350 12,0 10,2 450
500" 400 12,0 10,8 350
600" 400 13,2 10,8 550
600" 500 13,2 12,0 350
700" 500 14,4 12,0 550
700" 600 14,4 13,2 350
800" 600 15,6 13,2 550
800" 700 15,6 14,4 350
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Oxonuanue mabauyst 5.14

DN  dn Hcnonnenue b
S S L
900" 700 16,8 14,4 550
900" 800 16,8 15,6 350
1000" 800 18,0 15,6 550
1000" 900 18,0 16,8 350

O6o3naueHue mepexoma pactpyO-daanen; ¢ yciaoBHbiM mpoxogom 200" 100 mwm,
coequaenneM « 1Y TON», ucriosiHenue b:

Ilepexoo XP® 200x100 (7) b

L R —I dn -

Pucynok b5.15 — Ilepexon pyiaHneBblit

Taonuna b.15
PasMepsl B MusmMeTpax

DN  dn Hcnonnenune A Hcnonnenue b
S S L S S L

100" 80 7,2 7,0 200 7,2 7,0 200
125" 80 — — — 75 7,0 250
125" 100 75 7,2 200 75 7,2 200
150" 80 — — — 7,8 7,0 300
150" 100 — — — 7,8 7,2 250
150" 125 7,8 75 200 7,8 75 200
200" 80 — — — 84 7,0 400
200" 100 — — — 84 7,2 350
200" 125 — — — 84 75 300
200" 150 84 7,8 300 84 7,8 250
250" 100 — — — 9,0 7,2 450
250" 150 — — — 9,0 7,8 350
250" 200 9,0 84 300 9,0 84 250
300" 125 — — — 9,6 7,0 500
300" 150 — — — 9,6 7,8 450
300" 200 — — — 9,6 84 350
300" 250 9,6 9,0 300 9,6 9,0 250
350" 300 10,2 9,6 300 10,2 9,6 250
400" 350 10,8 10,2 300 10,8 10,2 250
450" 400 114 10,8 300 114 10,8 250
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Oxkonuanue mabauyst 5.15

DN x dn Hcnomnenue A Hcnonnenue b
S S L S S L
500" 400 12,0 10,8 600 12,0 10,8 350
600" 500 13,2 10,0 600 13,2 12,0 350
700" 600 14,4 13,2 600 14,4 13,2 350
800" 700 15,6 14,4 600 15,6 14,4 350
900" 800 16,8 15,6 600 16,8 15,6 350
1000" 900 18,0 16,8 600 18,0 16,8 350

O6o3Hayenwe repexoa Ganiesoro ¢ yciaoBHbM mpoxoaom 900° 800 MM, ucroHeHre A
Ilepexoo X® 900x800 4

- I _ i

I L

A H ——

Pucynok .16 — IlepexoapacTpyoHblii

Taonuna b.16
PasmMepsl B MusmmMeTpax

DN  dn Hcnonaenue A Hcnonanenue b
S S L S S L

100" 80 7,2 7,0 90 7,2 7,0 200
125" 80 75 7,0 140 75 7,0 250
125" 100 75 7,2 100 75 7,2 200
150" 80 7,8 7,0 190 7,8 7,0 300
150" 100 7,8 7,2 150 7,8 7,2 250
150" 125 7,8 75 100 7,8 75 200
200" 80 — — — 84 7,0 400
200" 100 84 7,2 250 84 7,2 350
200" 125 84 75 200 84 75 300
200" 150 84 7,8 150 84 7,8 250
250" 100 — — — 9,0 7,2 450
250" 125 9,0 75 300 9,0 75 400
250" 150 9,0 7,8 250 9,0 7,8 350
250" 200 9,0 84 150 9,0 84 250
300" 125 — — — 9,6 7,0 500
300" 150 9,6 7,8 350 9,6 7,8 450
300" 200 9,6 84 250 9,6 84 350
300" 250 9,6 9,0 150 9,6 9,0 250
350" 200 10,2 84 360 10,2 84 450
350" 250 10,2 9,0 260 10,2 9,6 250

96



Oxonuanue mabauyvt .16

CII 66.13330.2011

DN  dn Hcnonnenue A Hcnonnenue b
S S L S S L
350" 300 10,2 9,6 160 10,2 9,6 250
400" 250 10,8 9,0 360 10,8 9,0 450
400" 300 10,8 9,6 260 10,8 9,6 350
400" 350 10,8 10,2 160 10,8 10,2 250
450" 350 11,4 10,2 260 11,4 10,2 400
450" 400 11,4 10,8 160 114 10,8 300
500" 350 12,0 10,2 360 12,0 10,2 500
500" 400 12,0 10,8 260 12,0 10,8 400
600" 400 13,2 10,8 460 13,2 10,8 600
600" 500 13,2 12,0 260 13,2 12,0 400
700" 500 14,4 12,0 480 14,4 12,0 600
700" 600 14,4 13,2 280 14,4 13,2 400
800" 600 15,6 13,2 480 15,6 13,2 600
800" 700 15,6 14,4 280 15,6 14,4 400
900" 700 16,8 14,4 480 16,8 14,4 600
1000" 800 18,0 15,6 480 18,0 15,6 600
1000" 900 18,0 16,8 280 18,0 16,8 400

O6o3naueHne Tmepexona pactpybHoro ¢ yciaoBHeiM mpoxogom 2007100 M,

coequaenneM « 1Y TON», ucnonnenue A:

Taonunga B.17

Ilepexoo XP 200x100 (7) A

Iy

Pucynok b.17 — Ilatpy6ok 1anen-pacTpyo

PasMeprl B MusmmMeTpax

DN Hcnonnenue A Hcnonnenue b
S L S L

80 7,2 130 7,2 100
100 7,2 130 7,2 100
125 7,2 135 7,2 100
150 7,8 135 7,8 100
200 84 140 84 100
250 9,0 145 9,0 150
300 9,6 150 9,6 150
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Oxonuanue mabauywt b.17

DN Hcnonnenue A Hcnonnenue b
S L S 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

O6o3naueHne marpyOka QuaHen-pactpyd ¢ yciaoBHbIM mpoxomom 400 wmwm,
coequaenneM « 1Y TON», ucnosnenue A:

ﬁ”ﬂ?“ B
i ’— -l
el

n
.
|
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Pucynok 5.18 — Ilatpy6ok ¢p1anenr — pacTpyd KOMIEHCAHOHHBIH

Taonuna 5.18
PasmMepsl B MusmmMeTpax

DN (I L, D1 D, d oms. n oms. N wnunex
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 111E 1050 34 28 14
1000 320 355 1230 1160 37 28 14

O6o3naueHue naTpyOka ¢aHen-pacTpy0 KOMIICHCAIIMOHHBIA C YCJIOBHBIM IPOXO0JIOM
400 mM, ucrnoyiHeHue b:

Ilampybox komnencayuonnwiti [IOPK 400 B
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iy

Pucynok .19 — Ilatpy06ok iaHeny — riaagKuii KOHeIl

Taonuna b.19

PasmMepsl B MusmMeTpax

DN Ucnonnenne A Ucnonnenne b
S L S L

80 7,2 350 7,2 300
100 72 360 7,2 350
125 72 370 72 350
150 7,8 380 7,8 350
200 84 400 84 350
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 13,2 560 13,2 500
700 14,4 600 14,4 500
800 15,6 600 15,6 600
900 16,8 600 16,8 600
1000 18,0 600 18,0 600

O6o3naveHne marpyOka (aHern — TJIaJKHi KOHeIl ¢ yCIIOBHBIM mpoxoaoM 200 M,

ucroJjiHenue b:

Pucynok .20 — JIBoiiHoii pacTpy0

Iampyoox [1OI" 200 K
i I
I R ,__.I_.._ —_— - 1 ]
| |
I 5y ¥
7 L ..r'!:l' il W .
cal : iy |
L .
|-l
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Taonuna b.20
PasmMepsl B MusmMeTpax

DN Hcnonnenue b
S L
80 7,2 20
100 7,2 20
125 7,2 20
150 7,8 20
200 84 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

O6o3HaveHne JBOMHOrO pactpyOa ¢ yciaoBHBIM mpoxojgoMm 200 MM, coeqMHEHHEM
«TYTOND», ucrtonuenue b:

IHampybox /[P 200 (T) b
l L

L

A

Pucynok b.21 — ]IBoiinoii pacTpyd KoMIeHCAHOHHbIH

Tabnuma b.21
PasmMeprl B MusmmMeTpax

DN Ucnonnenne b

L L, D DE d n, IIT.
100 320 200 180 118 M16 4+4
150 340 210 240 170 M20 4+4
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DN Hcnonnenue b

L L, D DE d n, IIT.
200 340 210 295 222 M20 4+4
250 350 220 350 274 M20 6+6
300 350 220 402 326 M20 6+6

O06o03Ha4eHHEe JBOWHOTO pacTpy0Oa KOMIICHCAITMOHHOTO C YCIOBHBIM TIpoxooM 400 mwm,
HcnoJiHeHue b:

Heotinoui pacmpy6d komnencayuonnwiii /[PK 400 b

T

Taonuna b.22

Pucynok b.22 — Buinyck pacTpyoHbIii

PasmMeprl B MusmmMeTpax

V c10BHBIY Wcnonnenne b
CTBOJIA orpocTka dn DE de S S Ly L, L b
250 100 274 118 9,0 72 250 250 75 14
250 150 274 170 9,0 78 250 250 50 14
300 100 326 118 9,6 7,2 250 275 100 15
300 150 326 170 9,6 78 250 275 75 15
350 100 378 118 10,2 72 250 300 124 16
350 150 378 170 10,2 7,8 250 300 99 16
400 100 429 118 10,8 72 250 325 149 17
400 150 429 170 10,8 78 250 325 124 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 78 450 425 227 20
600 200 635 222 13,2 84 450 450 201 20
700 150 738 170 14,4 7,8 500 450 279 20
700 200 738 222 14,4 84 500 500 253 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 94 500 575 356 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

O0o3HaveHHEe BBIyCKa pacTpyOHOro co CTBOJIOM ycioBHOro mpoxona 800 mm u ¢
otpocTKkoM ycioBHoOro mpoxoja 300 mMm, coequaerneM «TY TON>», ucrosiHenue b:

Beinyck BP 800x300 (7) B
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Taonuna b.23

Pucynok b.23 — Boinyck iaHueBbIit

PasmMepsl B MusmmMeTpax

V cnoBHbIi Hcnonnenue b
crBoja DN otpocTka dn DE de S S L, Lo L 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 7,2 300 300 124 16
350 150 378 170 10,2 7,8 300 300 99 16
400 100 429 118 10,8 7,2 300 325 149 17
400 150 429 170 10,8 7,8 300 325 124 17
500 100 532 118 12,0 7,2 500 375 201 19
500 150 532 170 12,0 7,8 500 425 175 19
600 150 635 170 13,2 7,8 550 425 227 20
600 200 635 222 13,2 84 550 450 201 20
700 150 738 170 14,4 7,8 600 450 279 20
700 200 738 222 14,4 84 600 500 253 20
800 200 842 222 15,6 84 700 525 305 22
800 300 842 326 15,6 9,6 700 575 253 25
900 200 945 222 16,8 94 700 575 356 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

O06o3HavyeHrEe BBHITyCcKa (IIAHIIEBOIO CO CTBOJOM yciioBHOro mpoxonaa 800 MM u ¢
OTpocTKOM yciioBHOTO mpoxoja 300 MM ucrosHeHue b:

102
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Pucynok b.24 — IloxkapHasi moACTaBKa pacTpyoHast

Tabnuna b.24
PasmMeprl B MusmMeTpax

Hcnonnenue b
Y cI0BHBIHIPOXO [
crBona, DN DE S L Ly
100 118 84 190 225
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

O003HaYCHNE TIOXKAPHOK TIOACTABKU PACTPYOHOI CO CTBOJIOM yciioBHOTO Tpoxosa 200 mm,
coenquaenreM «TY TON», ucnonnenue b:

Ioocmasxa TP 200 (T) b
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Taonuna b.25

t
Pucynok B.25 — Tpoiinnk pacTpyo-¢ianen ¢

MOKAPHOM MOACTABKOM

PasmMepsl B MusmMeTpax

Y cnoBHBIH AMaMeTp Ucnonnenue b
creona DN | ©TPEETEE DE de s S L Ly L,
100 100 118 118 8,4 8,4 200 200 225
150 100 170 118 91 8,4 200 200 250
150 170 170 91 91 200 250 250
100 222 118 9,8 8,4 200 225 275
200 150 222 170 9,8 91 200 225 275
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

O6o3HaueHue TpOWHUKA pacTpyO-GhJaHell ¢ TOXKApHOW TMOACTABKOM CO CTBOJIOM
yciaoBHOTO mpoxosa 250 MM u OoTpocTKOoM yciioBHOTO mpoxoaa 200 MM, coequHEHHEM
«TYTON», ucnonuenue b:

Tpouinux ITIITP® 250" 200 (T) K

Pucynok b.26 — Tpoiinnk (1aHIEeBbIil ¢ MOKAPHOI MOACTABKOM
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Taonuna b.26
PasmMepsl B MusmMeTpax

V cinoBHBIN AMaMeTp Hcnonnenue b
ceota DN | opoctka dn DE de S S L Ly L,
100 100 118 118 84 84 225 200 200
150 100 170 118 91 84 250 200 250
150 170 170 91 91 250 250 250
100 222 118 9,8 84 275 225 300
200 150 222 170 9,8 91 275 225 300
200 222 222 9,8 9,8 275 300 300
150 274 170 10,5 91 300 250 300
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

O6o3HaueHne TPOMHMKA (DIIAHIIEBOTO C TOKAPHOM MOJICTABKON CO CTBOJIOM YCJIOBHOTO
mpoxoja 300 MM U OTPOCTKOM ycIIOBHOTO TTpoxozaa 250 MM, ucnonaeHue b:

Tpounux IIIIT® 300" 250 B

iZn

Pucynok B.27 —Kpect pacTpyo-diaanenn

Tabnuma b27
PasmMeprl B MusmMeTpax

Hcnonnenue b
DNxdn CtBoOJ OTpocTOK
S L S Ly
100x80 7,0 125 7,0 175
100x100 7,2 150 7,2 200
125x100 75 150 7,2 175
150x100 7,8 150 7,2 200
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Oxonuanue mabauyvt b.27

Hcnosnnenue b
DNxdn CtBOJI OT1pocToK
S L S Ly

150x150 7,8 200 7,8 250
200x100 84 200 7,2 225
200x150 84 200 7,8 225
200x200 84 250 84 300
250x100 9,0 200 7,2 250
250x150 9,0 200 7,8 250
250x200 9,0 250 84 275
250%x250 9,0 250 9,0 300
300x100 9,6 200 7,2 275
300x150 9,6 200 7,8 275
300x200 9,6 250 84 300
300x250 9,6 250 9,0 300
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 300
350%x200 10,2 250 84 300
350x300 10,2 300 9,6 325
350%x350 10,2 300 10,2 350
400x200 10,8 250 84 350
400x300 10,8 300 9,0 350
400%400 10,8 300 10,8 400
500x200 12,0 250 84 400
500x400 12,0 400 10,8 425
500x500 12,0 400 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 400 12,0 500
600x600 13,2 450 13,2 550
700x500 14,4 400 12,0 550
700x600 14,4 500 13,2 550
700x700 14,4 550 14,4 600
800x600 15,6 500 13,2 625
800x700 15,6 600 14,4 625
800x800 15,6 600 15,6 700
900x700 16,8 600 14,4 645
900x800 16,8 600 15,6 700
900x900 16,8 650 16,8 750
1000x700 18,0 600 14,4 750
1000x800 18,0 600 15,6 800
1000900 18,0 700 16,8 800
1000x1000 18,0 700 18,0 800

Oo6o3HaveHne Kpecta pacTpyO-(iaHer co cTBoJIOM ycioBHOro mpoxoaa 400 MM u ¢
oTpocTKoM ycioBHOro mpoxoja 200 MM, coequnerneM «TY TON», ucionaenne b:

Kpecm KP® 400 200 (T) b
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Pucynok B.28 — Kpect pacTpyOHbIii

PasmMeprl B MusmmMeTpax

Hcnonnenue b
DNxdn CtBON OTtpocTok
S L S (1

100x80 7,0 125 7,0 125
100x100 7,2 150 7,2 150
125x100 75 150 7,2 150
150x100 7,8 150 7,2 150
150x150 7,8 200 7,8 200
200x100 8,4 200 7,2 200
200x150 8,4 200 7,8 200
200x200 8,4 250 8,4 250
250x100 9,0 200 7,2 200
250x150 9,0 200 7,8 250
250x200 9,0 250 8,4 250
250x250 9,0 250 9,0 250
300x100 9,6 200 7,2 250
300x150 9,6 200 7,8 250
300x200 9,6 250 8,4 250
300x250 9,6 250 9,0 250
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 250
350x200 10,2 250 8,4 300
350x300 10,2 300 9,6 300
350x350 10,2 300 10,2 300
400x200 10,8 250 84 300
400x300 10,8 300 9,0 300
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Oxonuanue mabauyvt b.28

Hcnonnenune b
DNxdn CtBOJ OtpocTok
S L S Ly

400x400 10,8 300 10,8 350
500x200 12,0 250 84 350
500x400 12,0 400 10,8 400
500x500 12,0 400 12,0 400
600x400 13,2 400 10,8 450
600x500 13,2 400 12,0 450
600x600 13,2 450 13,2 450
700x500 14,4 400 12,0 500
700x600 14,4 500 13,2 500
700x700 144 550 144 550
800x600 15,6 500 13,2 550
800x700 15,6 600 14,4 550
800x800 15,6 600 15,6 600
900x700 16,8 600 14,4 600
900x800 16,8 600 15,6 600
900x900 16,8 650 16,8 650
1000%700 18,0 600 144 650
1000x800 18,0 600 15,6 700
1000900 18,0 700 16,8 700
1000%1000 18,0 700 18,0 700

O0o3HaveHne KpecTa pacTpyOHOro CO CTBOJIOM YCIOBHOro mpoxoja 600 mm u ¢
oTpocTKOM ycitoBHOro mpoxoja 400 mMm, coequaerneM «TY TON», ucionaenne b:

Kpecm KP 600" 400 (T) b
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Pucynok b.29 — Kpect dJianueBblii
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PasmMepsl B MusmMeTpax

Hcnonnenue b
DNxdn CtBOI OT1pocToK
S L S 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 84 300 7,2 225
200x150 84 300 7,8 225
200x200 84 300 84 300
250x100 9,0 300 7,2 250
250x150 9,0 300 7,8 250
250x200 9,0 300 84 275
250%x250 9,0 300 9,0 300
300x100 9,6 300 7,2 275
300x150 9,6 300 7,8 275
300x200 9,6 300 84 300
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
350x300 10,2 350 9,6 325
350%x350 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
500x200 12,0 300 84 400
500x400 12,0 400 10,8 425
500x500 12,0 500 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 500 12,0 500
600x600 13,2 550 13,2 550
700x500 14,4 500 12,0 550
700x600 14,4 600 13,2 550
700x700 14,4 600 14,4 600
800x600 15,6 700 13,2 625
800x700 15,6 700 14,4 625
800x800 15,6 700 15,6 700
900x700 16,8 700 14,4 675
900x800 16,8 700 15,6 700
900x900 16,8 750 16,8 750
1000x700 18,0 700 14,4 750
1000x800 18,0 700 15,6 800
1000900 18,0 800 16,8 800
1000x1000 18,0 800 18,0 800

Oo6o3HaveHne Kkpecta (DIIAHIIEBOTO CO CTBOJIOM YCIIOBHOro mpoxonaa 600 MM u ¢
oTpocTKOM yciioBHOro mpoxoja 400 MM, ucnonaenue b:

Kpeecm K@ 600 400 5
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Pucynok .30 — Kpect pacTpy6-¢ianens ¢ mo;kapHoii moAcTaBKOi

Taonuna 5.30

ol
»l

¥

PasmMeprl B MusmmMeTpax

Y cnoBHBIN faMeTp Ucnonnenue b
crBosia DN otpocTka dn 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 91 91 200 250 250
100 222 118 9,8 84 200 225 275
200 150 222 170 9,8 91 200 275 275
200 222 222 9,8 9,8 250 300 275
150 274 170 10,5 91 200 250 300
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

O6o3HaueHue Kpecra
ycinoBHoro mpoxonaa 200 MM M ¢ OTPOCTKOM yciioBHOTO mpoxona 150 MM, coemamHeHHEM

«TYTOND», ucttonuenne b:

Kpecm [ITIIKP® 200 150 (T) b

110

Pucynok b.31 — KpecT (p1aHmeBbIii ¢ moskapHO MOACTABKOM

pactpyO-¢aHer; ¢ TOXXapHOW TMOACTaBKOM CO CTBOJIOM




Taonuna b.31
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PasmMepsl B MusmMeTpax

V cinoBHBIN AMaMeTp Ucnonnenue b
crBosia 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 84 84 250 225 225
150 100 170 118 91 8,4 250 200 250
150 170 170 91 91 250 250 250
200 150 222 170 9,8 91 275 225 300
200 222 222 9,8 9,8 275 300 300
150 274 170 10,5 91 300 250 300
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

O6o3HaueHue Kpecta (IIAaHIICBOTO C MOMXKAPHOW IMOJCTABKOW CO CTBOJIOM YCJIIOBHOTO
npoxoja 250 MM 1 ¢ 0TpocTKOoM ycaoBHOro npoxoaa 200 MM, wucrnoiHeHue b:

Kpecm HIIK @250 200 b
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Tadonuna b.32

Pucynok b.32 — MydTa cBepTHasA

PasMepsl B MusmmMeTpax

Ucnonnenne b
g Bontel
4 -
a
= 2
£2Z | D D, L Iy I, I3 h hy | t S| s | d]| g a
=] o Q o
g £ 8
33 =
> 2
=
100 136 | 129 | 265 22 110,5 192 204 42 22 4 (72| 14 | 22 6 | M20
150 191 | 181 | 280 22 118,0 249 263 48 26 8| 78| 15 | 22 6 | M20
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Oxonuanue mabauyvt b.32

Ucnonnenne b
g Bontel
4 .
a
>§ § \?’
2Z | D D, L Iy I, 3 h hy | t s|s | d ] &
0 S o
15 = 5
5 =y
=
200 246 | 232 | 285 | 22 120,5 306 322 52 28 111|184 | 16 | 22 6 | M20
250 | 299 | 286 | 300 | 25 | 125,0 | 361 | 379 55 30 |12| 90| 16| 25| 6 | M22
300 | 352 | 337 | 305 | 25 | 1275 | 416 | 434 60 35 [13|196| 17 | 25| 6 | M22

O6o3HaveHre My PTHI CBEPTHOM ¢ ycIIOBHBIM ITpoxoa0oM 300 MM, ucrnosiHeHue b:

Mypma MC 300 b
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]
y

Pucynok b.33 — My¢dTta HagBHKHAS

Tabnuma b.33
PasMeprl B MusmMeTpax

Hcnonnenue A Hcnonnenue b

DN D S Ly D S L,
80 109 7,2 160 116 7,2 260
100 130 7,2 160 137 7,2 265
125 156 7,2 165 163 7,2 265
150 183 7,8 165 189 7,8 280
200 235 84 170 241 84 285
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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Hcnonnenue A Hcnonnenue b
DN D S Ly 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

O6o3naueHne My(pThl HAABWKHON C ycioBHBIM mpoxogoMm 300 MM, coeluHEHUEM
«TYTOND», ucrronaenue A:

My¢gma MH 300 (T) A

Taoanunga b.34

Pucynok b.34 — 3araymka guianueBasi

PasmMepsl B MusmMeTpax

DN Hcnonnenue A Hcnonnenue b
a b D, D, d n, 10T. a b D, D, d n, I0T.
80 190 | 16,0 160 200 19 8 210 | 19,0 160 200 18 4
100 190 | 16,0 180 220 19 8 225 | 195 180 220 18 4
125 190 | 16,0 210 250 19 8 225 | 195 210 250 18 8
150 190 | 16,0 240 285 23 8 230 | 20,0 240 285 22 8
200 20,0 | 17,0 295 340 23 8 245 | 215 295 340 22 8
250 22,0 | 19,0 350 400 23 12 26,0 | 230 350 395 22 12
300 245 | 20,5 400 455 23 12 275 | 235 400 445 22 12
350 245 | 20,5 460 505 23 16 295 | 255 460 505 22 16
400 245 | 20,5 515 565 28 16 30,0 | 26,0 515 565 25 16
500 265 | 225 620 670 28 20 330 | 29,0 620 670 25 20
600 30,0 | 25,0 725 780 31 20 36,0 | 31,0 725 780 30 20
700 325 | 275 840 895 31 24 385 | 335 840 895 30 24
800 350 | 30,0 950 1015 34 24 415 | 36,5 950 1015 34 24
900 375 | 325 | 1050 | 1115 | 34 28 440 | 390 | 1050 | 1115 | 34 28
1000 | 40,0 35 1160 | 1230 37 28 47,0 | 42,0 | 1160 | 1230 37 28

O06o3HaveHne 3arTyniKy (hJIaHIeBo# yciioBHOro npoxoaa 400 MM, HCTOTHEHHE A

3aenywxa 3@ 400 A
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Taonuna b.35

Pucynok B.35 — Ilo:xkapHas moacTaBka quiaHmeBast

PasmMeprl B MusmMeTpax

V cl1oBHBIHM Ucnonnenne b
JTMaMeTp

crosia, DN DE S L L2
100 118 84 225 200
150 170 91 250 250
200 222 9,8 275 300
250 274 10,5 300 300
300 326 11,2 325 300

OO0o03HaveHHE MTOKAPHOU TIO/ICTABKH (PIIAaHIIEBOM CO cTBOJIOM ycioBHOTO mpoxoaa 300 mm,

ucroJjiHenue b:

Hooxcapuas noocmasxa 11110 300 5 TY 1460-035-50254094-2008
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V JIK [69+697.334—036.5057] (083.74)

KiroueBbie ciioBa: BBICOKOMPOYHAs TpyOa M3 4yyryHa ¢ mapoBuaHbiM rpadurom (BUILLT),
YacTU COEJUHUTENbHBIE JIMThIE W3 BBICOKOIPOYHOIO UYyT'yHa C LIAPOBUAHBIM TpapuTOM,
pacyeTHas IPOYHOCTh, JOJTOBEYHOCTb M HAJIEKHOCTh TpPyOOIPOBOAOB, BHYTPEHHEE
TUIPaBINYECKOE JIaBJIEHUE B TPYOOIPOBOIE, MOCTOSHHBIE U BPEMEHHbIE HAarpy3KH, BHEIIHUE
Harpys3ky, KOppo3MOHHAsl CTOMKOCTb TPYO, 3aIuTa Tpy OONPOBOIOB OT KOPPO3UHM.
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