On106peH U PeKOMEH/I0BaH K IPUMEHEHUIO
IIpuxa3zom PoccTpost

ot 26 ¢espans 2006 r. N 39

CUCTEMA HOPMATUBHBIX JOKYMEHTOB B CTPOUTEJIbCTBE
CBOJ ITPABUJI 11O MPOEKTUPOBAHUIO U CTPOUTEJILCTBY
IMPOEKTUPOBAHHME U MOHTAK BOJJOITPOBOJHBIX 1 KAHAJIM3AIIMOHHBIX CETEM C
NPUMEHEHUWEM BBICOKOITIPOYHBIX TPYB U3 YYTI'YHA C HIAPOBUJAHBIM I'PA®UTOM
Projection and assembling of water-supply and sewerage network with application high-strength pipe from cast
iron globular graphite (ductile iron pipe)
CII 40-109-2006

I'pymma X21

OKC 23.040.10;

OKCTYVY 1460

Jlata BBecHUS

1 urons 2006 roga

Ipeanciaosue

1. Pazpaboran OOO "AxBagmsaiiH-A" mpu ydactuu MIYII "Mocsogokanan', I'VII "MocsogoxananHUmpoekr", MI'CY,
HHWMMoccrpoii, OAO "Jluneukuit metayutypruyeckuii 3aBoj "Codonubiit Coxon", Muncenbxo3a Poccun.

2. Onobpen denepanbHBIM areHTCTBOM 110 crpoutenberBy 1 JKKX Poccny n pekoMeHIOBaH K MIPUMEHEHHIO B KauecTBE HOPMATUBHOIO
nokymenTa [Ipukasom N 39 ot 26.02.2006.

3. BBe/ieH BriepBbIE.

BBenenne

Hacrosimuit CBox mpaBusl COJNEPKMT YKa3aHMSl MO IIPOCKTHPOBAHMIO M MOHTaXy IOJ3EMHBIX TPyOONPOBOAOB BOJOCHAOXKEHUS U
KaHaJIM3allik C MCIOJb30BAHUEM TPYO U3 BBICOKOIPOYHOIO YyryHa C HIAPOBHIHBIM rpa@uToM. BBINONHEHHE 3THX yKa3aHUH oOecreyuT
coOmoneHne 00s3aTEeNbHBIX TPeOOBaHUH K HapyXXHBIM CHCTEMaM BOJOCHaO)KEHWs ¥ KaHanmu3aluu, ycraHoBieHHbIXx CHull 2.04.02-84*
"Bonocuabxenne. Hapyxusle cetn n coopyxenus", CHull 3.05.04-85* "Hapy»kHble ceTH M COOPY>KCHHS BOIOCHAOKECHHS M KaHaJIW3amuu'",
CHull 2.04.03-85 "Kananu3anus, HapyHsle ceTH U coopyxeHus" n CHull 2.05.06-85* "MaructpanbHbie TpyOOIpoBOABL".

B CBozme mpaBui paccMOTpPEHbI BOIPOCHI, KacarolIUecsi NPUMEHEHHUsl TpyO M3 BBICOKOIPOYHOTO YyryHa C LIAPOBUIHBIM IpadUTOM,
nsrotoBisieMbix OAO "Jlunenkwit Mmerayuryprudeckuii  3aBog  "CsoOoxuberii  Cokon""'. IlpuBeneHBl OCHOBHBIE TIOKa3aTelnd Tpyo,
COCIMHUTEIIBHBIX YacTei U CIOCOOBI MX COCIUHEHHSI, PACCMOTPEHBI TAKXKE TPaBUIIa XPAHEHUSI U TPAHCIIOPTHPOBKH TPYO, BOMPOCH MOHTaXKa U
UCIIBITAHUSI TPYOOIIPOBOJIOB, a TAKXKe TEXHUKH OE30MacCHOCTH IPH UX MOHTaxe. [IpuBeIeHbl METOAMKH pacyera Ha MPOYHOCTH TOA3EMHBIX
TpyOONPOBOJOB MPH KOMOMHUPOBAHHBIX HArPy3KaxX OT BO3JACHCTBHS BHYTPEHHETO JABJICHHS HATIOJHHUTENS, IPUBEICHHBIX BHEIIHUX HArpy3Kax
OT TPyHTa ¥ TPaHCHOPTA, ONpeeIeHbl KO3 (OUIIMEHTHI 3amaca MPOYHOCTH IPU paboTe TPyObl B Mpeaenax ynpyroctu. [IpuBeneHbl METOIUKH
THIIPABINYECKOTO pacyeTa TPyOOHmpOBOIOB BOJOCHAOXKEHHS, a TaKkKe BBHIOOpA TUIOPa3MEpOB TPYO IS HAMOPHBIX TPYOONPOBOAOB IPU
II0JI3€MHOM IPOKJIATKE B TPYHTE.

Csox npasun CII 40-109-2006 onobpen denepaibHbIM areHTCTBOM 110 cTpouTenseTBy U XKKX Poccun n pekoMeH10BaH K IPUMEHEHUIO
Ha Bcell Teppurtopun Poccuiickoit @eneparnmn (ITpukas N 39 ot 26.02.2006).

Copa mpaBun pazpaboran OOO "AxBaauzaitH-A" aBTOPCKMM KOJUIEKTUBOM B COCTaBe: KaHJ. TE€XH. HayK, CT. Hay4dH. coTp. A.Jl.
Amudepenkor (OO0 "AkpaguzaiiH-A") - pyKOBOIUTENb pa3padoTky, kKaHa. TexH. Hayk C.B. XpamenkoB (MI'YII "MocBogokanan"), A-p TexH.
Hayk, npod. O.I. Tlpumun (I'YII "MocBogokananHWUWnpoekt"), kana. TexH. Hayk, npod. B.A. OpioB (MockoBckuil rocyaapcTBEHHbII
CTPOMTENbHBIN YHUBEPCUTET), KaHa. TexH. HayK A.A. OtcraBHoB (HUMMocctpoii), naxk. A.1. Boakos (Poccrpoit), nax. A.B. MuH4eHKOB,
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nmwk. MLH. Humyk (OAO "Jluneukuit metamtyprudeckuit 3aBoj "Coboanbiit Cokon""), n-p c.-x. Hayk I'.I'. I'ymok, kann. c-x. Hayk H0.A.
Jyxanun (Muncenbxo3 Poccun).

1. OdsacTe NpUMeHeHus

1.1. Hacrosimmii Con npasun (CII) pacnpocTpaHsercsi Ha MPOEKTUPOBAHUE, CTPOUTEIHCTBO, MOHTAX M IMOCIEIYIONIYIO SKCILTyaTalHio
BHOBb CTPOSIIHUXCS, PEKOHCTPYHPYEMBIX M MOASPHH3UPYEMBIX CeTeil XOJOZHOro BOJOCHAOXEHUs M HANlOPHOM KaHANU3alUH, a TaKkkKe HX
PEMOHT ¢ obecreueHneM nocneayrome 3phekTuBHOI paboTh, HANEKHOH 1 OE30MaCHON HKCILTyaTallHH.

1.2. onoxxenus CII pacnmpocTpaHAIOTCS Ha MPOBeICHUE paboT Ha Beel TeppuTopuu Poccnn He3aBHCHMO OT OpraHH3aIlMOHHO-TIPAaBOBOM
(hopmbl U HOPMBI COOCTBEHHOCTH: OOLIECTBEHHBIX U JKHJIBIX TEPPUTOPUSX (paiioHaX, MUKpPOpaiiOHAX U Ha OTJCIBbHBIX y4acTKaXx).

1.3. Ilonoxenus CII He pacripocTpaHsIOTCS Ha MPOEKTHPOBAHHE, MOHTaXX, PEMOHT U HKCIUTyaTallHIO CETeH ropsuero BOJOCHAOXKEHUs, a
TaKKe CUCTEM IPOU3BOJICTBEHHON KaHaIU3aLUH.

1.4. TTonoxenus: CII o0s3aTenbHbl Ui IPUMEHEHUS. BCEMHU IOPUAMYECKUMHU M (PU3MYECKUMU JIUIaMU ( BKJIFOYas 3apyOexHble GUPMEIL, a
TaK)Ke COBMECTHBIC MPEINPUATHS C y4YacTHEM 3apyOe)KHBIX MapTHEPOB), OCYIIECTBIAIOIIMMH IPOCKTUPOBAHUE, MOHTAX, PEMOHT U
IKCIUTyaTalHtIo ceTeil  COOPYIKEHHUI BOJOCHAOKECHHUS U HATIOPHOM KaHAJIM3alMK Ha Teppuropud Poccuu.

1.5. CII comepuT 00si3aTenbHbIE, a TAKKE PEKOMEHIYEeMble U CIIPAaBOYHBIC MOJIOKEHUs MO MPOEKTHPOBAHHMIO, MOHTAXY, PEMOHTY U
9KCIUTyaTallM¥ BOAONPOBOJHBIX M KaHAJIM3ALMOHHBIX TPYOOIPOBOJIOB, BBHIIOJIHIEMBIX U3 BHICOKOIPOYHOrO YyryHa ¢ MIAPOBHIHBIM rpadUToM
(BULLT"), HE3aBUCHMMO OT MPEANPUATHI - M3TOTOBHUTENEU TPYOHBIX W3JENUHN, MPOSKTHBIX, MOHTAXXHBIX M JKCIUTyaTUPYIOIIUX OpraHU3alui,
HpeAnpusTuil u GupM.

2. HopMaTHBHBIE CCHLIKH

B nacrosmem CII npesicTaBieHbl CCBUIKH Ha ClEyIOIIUEe HOPMATUBHbIC JIOKYMEHTBI:

CHulI 2.04.03-85. Kananu3zauusi, Hapy>HbI€ CETH U COOPYKEHUS

CHull 3.05.04-85*. Hapy»KHBIe CeTH H COOPYKEHUS BOJOCHAOKECHNS M KaHAIM3AINI

CHull 2.04.02-84*. BonocHa0xeHue, Hapy>KHbBIE CETH U COOPYIKESHHUS

CHulI 2.05.06-85*. MaructpanbHble TpyOOIpPOBOIBI

CHull 3.01.04-87. Ilpuemka B 3KCIUTyaTalMIO 3aKOHYEHHBIX CTPOUTEIHCTBOM 00bEKTOB. OCHOBHBIE TOJIOKCHHUS
CHulIl 12-04-2002. be3zomacHocTh Tpyna B ctpouteiabcTBe. YacTs 2. CTpOUTENbHOE MPOU3BOIACTBO
I'OCT 9.602-89*. ECK3C. Coopy>xenus nogzemusie. O0mie TpeOoBaHUS K 3alIUTE OT KOPPO3UH
['OCT 1497-84%*. Merasbl. MeToIbI HCIIBITAHUS HAa PACTSDKCHHE

T'OCT 7293-85. UyryH ¢ mapoBUAHBIM rpauTOM UIsl OTIIMBOK. Mapku

I'OCT 9012-59*. Metamnsl. MeTox u3MepeHHs TBEPIOCTH 0 bpunemtio

T'OCT 10692-80. TpyOsl cTaybHbIE, YYT'YHHBIE U COCIMHUTENILHBIC YacTH K HUM. [IpueMka, MapKHpOBKa, YIaKOBKa, TPAHCIIOPTUPOBAHHE
U XpaHEeHHE

T'OCT 27208-87. OtnuBku U3 uyryHa. MeToibl MEXaHU4ECKHX UCIIBITAHUH
TVY 1461-037-50254094-2004. TpyOsl uyryHHbBIC BBICOKOHATIOPHBIE

TY 1461-050-50254094-2002. TpyObl 4yryHHbIE HalOPHBIC BBICOKONPOYHBIC IS THIPOMEIHUOPATUBHOIO CTPOMTENBCTBA M CETEH
CEIBbCKOXO03IHCTBEHHOTO BOJOCHA0KEHHUS

TV 1460-035-50254094-2000. YacTu coeTUHUTEIbHBIE JIUTHIE U3 BHICOKOIIPOYHOI'O YyTyHa JUIsl HATOPHBIX TPyOOIPOBOIOB
TV 1468-041-50254094-2001. Yactn coequHNUTENBHBIE CBAPHBIE U3 BHICOKOIIPOYHOTO YyTYHA JJIsI HAIIOPHBIX TPYOOIIPOBOIOB
PJI 153-39.4-091-01. MHCTpYKLMS 110 3aIUTE TOPOACKUX MOJ3EMHBIX TPYOOIPOBOAOB OT KOPPO3UH

ISO 2531 (MUCO 2531). Tpy©s1, daconssle yacty, apmaTtypa u3 BUILLT u ux coenuHeHus A1 BOO- ¥ ra30CHA0KEHUSL

ISO 8179-1. TpyObl M3 KOBKOrO 4YyryHa - BHEIIHEE HOKphITHE LUHKOM. Yacte 1: HaHeceHme ciosi MeTaJuIM4ecKoro HUHKA M
3aBEpIIAIONIETO MOKPHITHS

ISO 8179-2. TpyObl M3 KOBKOTO 4YyryHa - BHeEIIHee MOKpbITHEe IUHKOM. Yacte 2: HaHeceHume Kpacku, OOOTalIeHHOH IIMHKOM, W
3aBEPLIAIONIETO OKPBITHS
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ISO 8180. Tpy©s! U3 uyryHa ¢ MApOBUIHBIM IPapUTOM - IOIUITHICHOBBIH PyKaB

DIN EN 545. TpyOsl, paconnsie yactu, ocHactka n3 BUILT u ux coeuHeHus 1715k BOJOMPOBOJIOB.

3. O01mue Mo10:KeHHs MO NMPUMEHEHHI0 TPYO U3 BLICOKONPOYHOIr0 YyryHa ¢ IIAPOBUAHBLIM rpagMTOM U OCHOBHbIE TPeGOBAHUS K
NPOYHOCTHBIM XapaKTePUCTHKAM

3.1. IIpou3BoACTBO M 00J1aCTH NPHMeHEeHHsI TPYO U3 BHICOKONPOYHOI0 YYTyHa ¢ INAPOBHAHBIM IpaduTOM

3.1.1. MupoBoii OIBIT MPONU3BOACTBA U IPUMEHEHHS PACTPYOHBIX TPYO U3 BBHICOKONPOYHOI'O YyryHa C MIapoBHAHBIM rpadurom (BULIT)
HacuuTeBaeT Oonee 50 JieT; OCHOBHBIMH HPOM3BOMUTENSIMH M mnoTtpebmtensmu Tpyo m3 BUIID seisrorcs CILIA, eBpomeiickue cTpaHbI
(Opanmus, IN'epmanns, Ucnanus u np.), a racoke KHP u Uanns. B Poccun tpy6s1 u3 BUIT Havanu BeimyckaThest ¢ 90-X IT. IPOILIOro BEKa.

3.1.2. Tpy6sr u3 BULII mocraBnsitorcss (B 3aBUCUMOCTH OT TpeOOBaHWiIl mOTpeOuTEsei) ¢ BHYTPEHHUM (B TOM YHCIIE LIEMEHTHO-
MECYAHBIM) W HapyXXHBIM ITOKPHITHEM HETOKCHYHBIMH MAaTepUajaMM, Pa3pelICHHBIMH K NPUMEHCHHIO CAaHHTApPHBIMH OpraHamu, u 0e3
MOKPBITHS.

3.1.3. Tpy6st nu3 BUILI HaxomsT mpuUMEHEHHE B CHCTEMax BOJOCHAOXKEHWS M KaHAIW3alUuM (IJIs1 NPOKJIAAKH HApYKHBIX CEeTeil, B TOM
YUciae B CEHCMHUYECKH aKTUBHBIX paiiOHaX); B MPOTHBOMOXKAPHBIX CHCTEMAax BOJOCHAOEHMS; Ha IMPOMBILUICHHBIX OMPECHUTEIBHBIX
YCTaHOBKAX; B CHCTEMaX TOpsYero BOAOCHAOXKEHHs (HapyXKHBIC CETH TOPSYEro BOJOCHAOKEHUS W TEIUIOBBIC CETH C TEMIIEPATypoi BOIBI 10
150 °C); npum crpoutenbcTBe TpPyOONPOBOIOB Uil TPAHCIIOPTUPOBKM HedTecolepx amux Kujakocred (B HedrenepepadaThIBaroLICi,
XMMHYECKOH W TOPHOAOOBIBAIOIIEH MPOMBIIUICHHOCTH), COAECPIKAIINX YIVICKUCIBIH Ta3 U CEPOBOJOPOA NMPUPOJHOrO HWIH OAKTEPHAIEHOTO
npoucxoxaeHust 10 0,1 MOJNBHBIX MPOIEHTA; IPY CTPOUTENIBCTBE 3IaHMN U COOPYKEHUH (U1 yCcTpoicTBa GyHIAMEHTHBIX CBail ¢ GETOHHBIMHU
HAaIOJHUTEIISIMH).

3.1.4. Tpy6sr u3 BUIID mpokiaasiBalOT ¢ MOMOLIbIO TPAAWLMOHHBIX TPAHIICWHBIX, a TaKXe OECTpaHIICHHBIX METOJOB Oyarojaaps
CIeNUATIbHBIM KOHCTPYKIHUSIM PacTpyOOB U 3aMKOBBIX COCIHHEHHH.

3.2. OcHOBHBIE MPOYHOCTHBIE XaPAKTEPHCTHKA TPYO M METOAMKH HX OLIEHKH

3.2.1. UYyryn c¢ mapoBuAHbIM TpaduroM (3apyOeKHbIi TepMHH "NIJIACTUYHBIAH YyryH") B OTIMYME OT CEPOro 4YyryHa HMeeT
MHUKPOCTPYKTYpY HE B BHZE rpadUTOBBIX IIACTUHOK (PUCYHOK 3.1), a ¢ yriiepoJHpIMH KOMIIOHEHTaMH B BHJIE MIapOB (PUCYHOK 3.2), 4TO BEAET
K Pe3KOMY CHIDKEHHIO €T0 JIOMKOCTH (XpYNKOcTH). JlaHHEIE CBOIicTBa MaTepnaia 00eCIedHBalOTCs MOCPEICTBOM T00AaBKH B pacIulaB ceporo
4yTryHa B KQ4eCTBE MOAN(PHKATOPA METAJUTMUECKOTO MarHus.
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Pucynok 3.1. [IlpumepHasi cTpyKTypa ceporo 4yryHa npu yBeandeHuu muimmga B 100 pa3

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



Pucynok 3.2. IlppumMepHasi cTPYKTYpa YyryHa ¢ IIapOBHAHBIM rpa¢uToM npHu yBeandyennu minda B 100 pa3

JlmarpaMMel ipy 4MCTOM pacTsbkeHnn o0pasioB u3 BULIT nokazansl Ha pucyHke 3.3.
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Pucynok 3.3. lmarpammbl pactskenusi oopasua u3z BULLIT npu 3aBoackux ucnsitanusax OAO Jlnnenkuii MeTauiyprudecKuii 3aBoj
"CBo6oanbrii Coxoa"

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



T
Kak BupnHo u3 nuarpamm, marepuan BUID He obnamaer ruiom@aakoi Tekydectd u u3 ynpyroi craauu (0,7 ") miaBHO HEepexoIuT B
CTa/IUIO Pa3pyILCHHS.

R
s mpovHOCTHBIX pacyeToB B CII HCMONB3YIOTCS 3HAYCHHUS TpEAeia yIpyTrocTH. 3HaYeHue (pac4eTHOE CONPOTUBIICHUE) OMPEIETICHO
B 300 MIla ¢ noBeputenbHOM BeposiTHOCTHIO p* = 0,999 mpu cTaTHYecKUX U MaJIOLMKIOBBIX HArpy3Kax.

JpyruMu ocHOBHBIMU noKazatensMu npounoctu BUILT senstoTcst:

R a
1) npu HampsHKEHHAX B HUKIMYECKOM PEXUME IIPU =(0,95-0,97) npounocts BUIII Bo3pacraer Ha 40%, uero HeT y cTaau U
JPYTHX KOHCTPYKIMOHHBIX MAaTE€PHAJIOB, HCIIONIb3yEMbIX A/ H3TOTOBICHHS HAOPHBIX TPYO;

2) camxenue npenena BeiHocauBocty BUILT npy 10 MITH. MKIIOB HUXKeE, YeM Y CTallei;
3) BUILI He ckioHEeH K 1e(OPMALMOHHOMY CTApEHHIO, TEPMUUECKOE CTAPCHNE HEBEIMKO M HaYMHAeTCs TOJIbKO TpH t = 450 - 550 °C;
4) mopor XIagoI0MKOCTH HaXOAUTCs B pefenax MuHyc 60 °C (T.e. yxapHas IPOYHOCTH OCTAETCS IIOCTOSHHOM).

3.2.2. B 00s13aHHOCTH J1abOpaTOpUii 3aBOJIOB MO MPOM3BOJACTBY YyT'yHa JIOJDKHBI BXOJUThH PEryJIsipHbIe HCIbITaHus Ha cTpykTypy BUILIT,
TBEPJOCTh METaJlIa, IPOYHOCTh HA YHCTOE PACTSHKECHHE, YAAPHYIO BSI3KOCTh M y/UTHHEHHE 110 CTaHIApTHBIM METOAMKaM B cOoTBeTcTBHU ¢ TY
1461-037-50254094 (u ananorn4HbIM eBporelickum Hopmam EN 545).

3.2.3. Usrororienue u ucnbiTanue oopasnos tpyd npoeoast cornacHo 'OCT 1497 u TOCT 27208, a meraina ¢aHIeB U CTOMOPOB -
cornacHo 'OCT 7293 u TOCT 9012.

3.2.4. MexaHuueckue cBoiicTBa Metaiuia TpyO, (IaHLIEB M CTOIIOPOB, OINpEAeIsieMble IPU UCTIBITAHUU 00pa3LOB Ha YUCTOE PACTSDKEHUE,
JOJKHBI OBITH HE MEHEe:

XapakrepucTruka Bennuuna
(TpyOBY/ pi1aHLIBI,

(hac. yactu, cromnopa)

IMpenen npounoctu, Mlla .. ... 420/420
VYcnorHblit npenen Tekyuectu, Mlla ................. 300/300
OTHOCHUTETBHOE YATIMHEHHE, % ... .... 10,0/5,0

Vka3aHHbIC BbIllIe TPEOOBaHHS K MEXaHHUECKUM CBOMCTBAM MaTepHalia COIacyroTes ¢ TpeboBaHusME 3apyOexHbix cranaapto (EN 545,
ISO 2531).

3.3. O0urue cBeeHUs 0 MOCTABIIMKAX H KJIaccupukanus Tpyo (mo guamerpam, TOJIHMHAM CTEHOK, pa00YUM JaBJIeHUAM, KAaUeCTBY
BHYTpPEHHeli M HAPY:KHOIl IOBEPXHOCTH)

3.3.1. [Ipu mpoekTHpOBaHUHU CceTell BOAOCHAOKEHHS U HANOPHOW KaHAJIM3alMH JOJDKHBI UCIIOIB30BATHCS TPYOBI U3 BBHICOKONPOYHOTO
4YyTyHa, UMEIOLINEe OCHOBHBIC IOKA3aTeIM CBOIMCTB, COOTBETCTBYOLIME TpeboBanusam [SO 253 1.

3.3.2. B xa4yecTBe MOCTABIIMKOB TPYO MOTYT OBITH KaK OTCYCCTBCHHBIC MPEINPUATHS, OPraHU3aLUK HIH GUPMBI, TaKk U 3apyOexkHbIE,
MPOJIYKIHS KOTOPBIX YAOBICTBOPSIET TEXHUIESCKHM TPEOOBAHUAM, TIperbsBiseMbiM HacTosiuM CIT.

3.3.3. IIpu cooTBeTcTBYIOIIEM 00OCHOBAHHM ISl YCTPOICTBa ceTeil BojocHaO)eHHs (HAalOPHOHM KaHaIM3allMKi) MOTYT MCIOJIB30BAThCS
TpyOBI 3apy0eKHOro MPOU3BOACTBa AuaMeTpoM 10 1800 mm.

3.3.4. [Ipu ycTpolicTBe HAPYKHBIX CETEH CHCTEM BOAOCHAOXKEHHMS (HANOPHOH KaHAIM3AIMU) B IIEPBYIO O4epe]b CIeAyeT pacCMaTPHBAaTh
BO3MOXHOCTb IIPUMEHEHHS OTCUECTBEHHBIX TPYO U3 BBICOKONIPOYHOTO YyryHa, B TOM YHCIE C BHYTPEHHHM I[EMCHTHO-TIECUAHBIM ITOKPBITHEM,
BHEIIHUM IIMHKOBBIM IOKPHITHEM U BHEIHUM ITOKPBITUEM MTOTUITUICHOBBIM PyKaBOM.

3.3.5. Pa3meps Tpy0, Bbimyckaembix OAO Jlunenkuit Metaiuryprudeckuii 3aBoj "CBoOOMHbIH cokon", yka3ansl B Tabmuie 3.1.

Tabmuma 3.1

Pasmeps1 Tpy0, Beimyckaembix OAO Jluneukuii MeTajurypruyeckuii 3asoa " Cpoooanbiii Cokoa'', Mm
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«/lpeBrpany - 1epeBsiHHbIE IOMa.



VYcnosublit |HapysxHblit TonuuHa CTEHKU TonmHa EeMEHTHO-
IPOXOJ nnameTp mecuaHoOro BHYTPEHHETO
moxpeiTHst (mo EN 545)
HOMU- [rIpenen. HOMU- [rIpenen. HOMHU- [MUHMM. [MHHHM.
HaJl OTKJIOHEHUsI  |[HaT OTKJIOHEHUSI  [HaJ cpenHsis (B OXHOM
+(-) +(-) TOUKE

100 118 1,0 (2,8) 6,0 1,3 4,0 2,5 1,5

150 170 1,0 (2,9) 6,0 1,3 4,0 2,5 1,5

200 222 1,0 (3,0) 6,3 1,5 4,0 2,5 1,5

250 274 1,0 (3.1) 6,8 1,6 4,0 2,5 1,5

300 326 1,0 (3,3) 7,2 1,6 4,0 2,5 1,5

3.3.6. TpyObl M3 BBICOKOIPOYHOTO YyryHa 3apyOeKHOr0 MpPOU3BOJCTBA, B TOM 4YHCJIE C 3alIUTHBIMU MOKPHITUSIMU HapyKHOU
MOBEPXHOCTH (LMHKOM, MOJIMOTUJICHOBBIM PYKaBOM M APYTMMH MaTepHalaMH), MOXXHO IpeayCMaTpuBaTh B IPOEKTaX CTPOUTEIbCTBA
(PEKOHCTPYKIIMM M BOCCTAHOBJIICHHUsI) CeTed BOJOCHAOXKEHUs (HApY)KHOM KaHaJIW3alMu) TOJNBKO TMPU HAJMYHMH COOTBETCTBYIOILETO
ceprudukara.

3.3.7. B 3aBoackux ycmoBusax TpyOel m3 BUIII moxmsepraioTcs crleqylomMM BHAAM KOHTPOINISA: BU3YalIbHOMY, HU3MEPUTEIBHOMY,
HepaspylarmeMy (10 METOAUKE 3aBOJA-U3TOTOBUTENS), a TAKXKE KOHTPONIO TBEPAOCTH M MexaHH4eckux cBoiictB (mo ['OCT 1497, TOCT
27208 u I'OCT 9012), ruppaBiaudeckum ucnbitanusam (o meroauke ISO 2531).

3.3.8. I'mxpaBnM4ecKOMy HCIBITAHUIO Ha THAPONPOYHOCTH, BU3YAIILHOMY, U3MEPHTCIBHOMY H HEpa3pyLIAlomeMy KOHTPONIO JOJDKHA
OBITh IIOJIBEPrHYTa Kaxaas TpyOa.

3.3.9. IlpoBepka TBEpAOCTH U MEXAHHYECKHX CBOMCTB MeTaJula NMPOBOAMTCSA Ha oOpas3liax, H3TOTOBJICHHBIX M3 J000i TpyObl B
MpOBEPSIEMOH MapTHH.

3.3.10. IIpoBepka MexaHWYeCKHX CBOWCTB ¢uanueB U cronopoB u3 BUILI npoBoauTcs Ha OAHOM M3JEIMU OT MAPTHU MU OTAEIBHO
OTIUTOM 00pa3Le.

3.3.11. Ilpu momy4eHHH HEYHZOBICTBOPHUTEIBHBIX PE3yIbTATOB MHCIBITAHWI XOTA OBl IO OJHOMY H3 IOKa3aTeleid IpOU3BOAATCS
HOBTOPHBIE HCIBITAHUS II0 TOMY ITOKA3aTelI0 YABOCHHOIO KOJIMYECTBA 00PA3LOB, B3ATHIX U3 TOH jke MapTHU.

PeSyJ'IBTaTLI TTOBTOPHBIX HMCIBITAHMI PpacrpoCTpaHAOTCs Ha BCIO IMapTUIO.

IIpu HEeYIOBIETBOPUTENBHBIX PE3YJIbTaTaX OBTOPHBIX UCIIBITAHUI JTOMYCKAETCs IIOIBEPraTh KaXKI0€e H3/IeI1e NOMITYYHOMY KOHTPOJIIO Ha
COOTBETCTBYIOIINNA MOKA3aTEb.

3.3.12. Pe3ynbpTaThl THAPABIMYECKUX HCHBITAaHUH TPyO HA TMIAPONPOYHOCTh CUUTAIOTCS yIOBICTBOPUTEIBHBIMHU, €CIIH Ha MX HAPYKHOH
HOBEPXHOCTH HE 0OHAPYKEHO BUAUMON IIPOTEUKHU, BEIOTEBAHUS UK APYyTroro NPH3HAKA MOBPEXKICHHUS.

3.3.13. TommuHa IEMEHTHO-IIECYaHOTO MOKPHITHS JIOJDKHA OBITH IPOBEPEHA HE MEHEE 4eM Ha OJHOH Tpybe KakIOoro IHameTpa OT
COOTBETCTBYIOILEH MapTHH.

3.4. KoHCTPYKIMH M THIIBI COeIMHEHHIl TPYO, (pacoHHBIE COeIMHUTENbHbIC YACTH

3.4.1. Ilpu ycrpoiictBe cerell BopocHaOXeHUS (HamOpHOW kaHanmmsanuu) u3 Tpy6 BUIIID ciexyer mpemycmaTpuBaTh, Kak IIPaBUIIO,
UCIIONB30BaHNe (JaCOHHBIX COCAUHHUTENBHBIX JacTell 3 BHICOKOIPOYHOTO YyTryHa.

3.4.2. Ins TpyOONpoBOIOB, KaK IPABIIIO, CIIEAYET UCIIONB30BATh JIUTHIC COCAUHHUTEIbHBIC (hacoHHble yacTi u3 BUILIL, BeITyckaeMmble 10
TY 1460-035-50254094. Jlonyckaercs HCTIOJIb30BaHIE CBAPHBIX (PaCOHHBIX YacTeil, u3roraBnuBaeMbix Mo TY 1468-041-50254094.

3.4.3. Homenknarypa ¢pacoHHBIX yacTel mpuBeeHa B Tabmune 3.2, a Tunopazmeps! ¢acoHHbIx vacteit - B TY 1460-035-50254094 u TY
1468-041-50254094.

Tabsuma 3.2

CoeaunnrenbHbie yactu u3 BUIIT
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Haumenopanue O6o3HaUYeHUE OCKH3

B TOKyMEHTaX
KozeHo pactpybHOE YP HCYHOK
KoneHo pactpy0-rinaaxuii KoHen YPI' HCYHOK
Koneno ¢nanueBoe M [pUCYHOK
OTtBoJ pacTpyOHbIi, 10°, 15°, 30°, 45° OP [pUCYHOK
OTtBox pacTpyOHsbIi, 60° OP [PUCYHOK
OtBoJ pacTpy6-rmaaxuii koren, 10°, 15°, 30°, OPT" [PUCYHOK
45°
OTBOA pacTpy0-riaakuil Konerr, 60° OPI" HCYHOK
JIBoiiHOI1 pacTpy0 P HMCYHOK
[laTpyOok ¢uianen-pactpyo [1DP HCYHOK
[atpy6ok duanen-rnaakuid korner L = 1200 MM 1D [pUCYHOK
[atpy6ok ¢uanen-raagkuii kouer L = 350 mm 1D [pHUCYHOK
Bslimyck ¢iaHIeBbIit BD HCYHOK
Brlmyck pacTpyOHBIH BP HCYHOK
Tpoiinuk ¢aanieBbli TO HMCYHOK
TpoitHuK pacTpyOHBIH TP HUCYHOK
Tpoituk pactpy0-duaner TPD [pUCYHOK
Kpect pactpyOHbiii KP [pPUCYHOK
Kpect ¢nannessit KD UCYHOK
Kpect pactpy6-dianer KPD HCYHOK
[lepexox (aHIEBbIH XD HCYHOK
[lepexox pacTpyOHBIii XP HCYHOK
[epexox pactpy0-dianen XPD [pHUCYHOK
[epexon pacTpy0-riakuii KOHEIT XPT" [PUCYHOK
[To>xapHast HOACTaBKa pacTpyOHas [P HCYHOK
TpoitHuk pactpy6-dianer; ¢ moxapHOi [IIITPD [PHCYHOK
0JICTaBKOI
TpoiHUK (IaHIEBEIH ¢ OXKAPHOI HOACTaBKOMN [IITD HCYHOK
KpecTt pactpy6-dianer| ¢ moxapHoii HoACTaBKOM [ITKPD HCYHOK
Kpect ¢uaHieBblii ¢ HOXKapHOH MOJCTaBKOI [ITIKD [pPUCYHOK

3.4.4. Bunsl coetuHeHUH TpyO, pa3Mepsl TPyO, a Tak:Ke pa3Mepbl OCHOBHBIX JIMTHIX (PACOHHBIX YacTed MpuBeAeHBI B Tabmumax A.1 - A.12
u Ha pucyHkax A.1 - A.12, A.18 - A.20 I[Ipunoxenns A.

3.4.5. Jlna tpy6onpoBomoB u3 BUIIIT Gosbiiero auamerpa CieQyeT MCIOJB30BaTh JIMTHIE COCIMHUTENbHBIC (HACOHHBIE YacTH
3apy0eXHOro Mpou3BoAcTBa, u3rorosiaeHnslie u3 BUILT, orBeyaromue TpedboBanusam cranaapra ISO 2531 u umerommue ceprudukar KauecTsa.

3.4.6. Ina coopku Tpy6 m3 BUIII mcmons3yioT crexnyromupe KOHCTPYKIMM M THIIBI COSOWHEHHH: pacTpyOHBIE C YIIOTHHTEIbHBIMU
pesuHoBEIME Koubnamu ("Taitron", "BPC", "YHusepcan"), cBaprHoe HaxnectHoe ("H3"), ¢annessie 1 MygToBBIC.

3.4.7. ns coopku pactpybubix Tpy6 n3 BUILIT mMexmy coboil M ¢ COCTUHUTEIbHBIMH (HACOHHBIMH YaCTSIMU CJIEAYET HCIOJIb30BaTh
YIUIOTHUTEJbHBIE PE3UHOBBIE KOJbLA (pPUCYHKH A.13 - A.17, Tabuuusl A.13 - A.17 [Ipunoxenus A).

4. [IpoexTHpOBaHUe TPYOONPOBOAOB U3 BHICOKONPOYHOI0 YyryHa ¢ IIAPOBHAHBIM IrpaguTOM

4.1. Oduue MOI0KEHNs MO PAcYeTy M MPOEKTHPOBAHUIO TPpydonpoBoaos u3 BULIT

4.1.1. B coorBerctBum ¢ obmmmu tpedoBanusmMu CHull 2.04.02 u CHull 2.05.06 pacuer moa3eMHBIX TpyOONPOBOJOB U3 Pa3UUHBIX
MaTepHalIOB OJDKEH IPOU3BOAUTHECS MO IPEACIBHBIM COCTOSHHSAM: HA IPOYHOCTH (IeOpMATHBHOCTH) ¥ BOZOHEIPOHUIIAEMOCTb.
B03MOKHOCTh JOCTHIKEHHS TOT'O WM HHOTO MPEACIBHOIO COCTOSHHS 3aBHCHT OT psia (PaKTOpOB, M3 KOTOPBIX BaKHEHIIMMH SIBIISIOTCS:
TEXHOJIOTUSI U3TOTOBJICHHUS TPYO, Ka4eCTBO M MEXaHHUUYECKHE CBOMCTBAa MaTEpUaliOB, M3 KOTOPBIX H3TOTOBJICHA TpyOa, a TakkKe YCIOBHS
nociexyromei paboTel Tpy6onpoBoaa.

4.1.2. IlpoBepke Ha TIepMETUYHOCTH (TMIPONPOYHOCTH) B 3aBOJACKMX YCIOBUAX JOJDKHBI mnomiexatb 100% Tpy® 3aBomckoro
M3TOTOBJICHUS BHYTPEHHHM T'HAPABIMYECKUM JaBieHHeM He MeHee 5,0 MIla He3aBHCHMO OT AuMameTpa U kiacca Tpy6. JlaHHble TpeGOBaHHs
pernamenTrpoBansl TY 1461-037-50254094 u npyrumu TVY.

4.1.3. Ilpu npoektupoBanuu HanopHbXx cereid u3 BUII" nomkHa MCIOIb30BAThCS METOMMKA pacdeTa MOJA3EMHBIX TPYOONpPOBOJOB Ha
IPOYHOCTH ITyTEM CONOCTAaBIICHHUS HECylled cloCOOHOCTH TPYO ¢ pe3ylbTUPYIOLIMMU JaHHBIMU 110 IPUBEICHHBIM HArpy3KaM IIPU Pa3IM4HbIX
yCIIOBHSX paboThI TPYOOIPOBO/A.

4.1.4. B xadecTBe Harpy3oK, AefiCTBYIONMX Ha OA3eMHBIN TpyOomnposon u3 Tpyd BUIII, caexyer npuHUMaTh:
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- BHYTPCHHEE JIaBJICHUE TPAHCIIOPTHPYEMOM BOJIBI;

- JaBJICHHE TPYHTOBOI 3aCHIMKH;

- JaBJICHHE TOBIXHBIX TPAHCIIOPTHBIX CPEJICTB, MIEpe/Iaroleecs Ha TPyOOIPOBO/ Yepe3 IPYHT;
- COOCTBEHHBII BeC TpyOOIPOBOA;

- Maccy TPaHCIIOPTHPYEMOM BOJBI.

4.1.5. Tabnauupl ¢ pe3yjibTaTaMyd PacyeToB, NMPOBEJCHHBIX B COOTBETCTBUH C PEKOMEHAYEMOH METOJMKOW NMPH Pa3IHYHbIX COYETAHUSIX
JIEUCTBYIOIMX Ha TPYOONPOBOJ HArpy30K, JOJDKHBI COAEPXKATh 3HAUEHMs JOIYCTUMOIO BHYTPEHHErO JaBJICHUs BOAbI, UCXOI M3 Hecylueil
CHOCOOHOCTH TPYO Ha MPOYHOCTH M BOJIOHETIPOHULIAEMOCTb 1P YKJIa[Ke TPYOOIpoBoIa:

- B TPAHIIESX C BEPTUKAJIbHBIMU CTEHKAaMHU Ha IJIOCKOE OCHOBAHUE,
- BTPYHTax LIECTH KaTeropui (IIeCKH KpyIHbIE, MEJIKUE, MbIJIEBAThIe, CyXUe, CYyTJIMHKH, TJIHHbI);
- Ha TnyouHax ot 1,0 1o 3,0 M, cunTast OT Bepxa TpyOBI,

- Ha TPYHTBI U OCHOBAHHUS CPEAHEH IPOYHOCTH IIPH HOPMAJILHOM CTETICHN YIUIOTHEHHS 3aChIITKY;
- TIpU IeHICTBUU TpaHCIIOPTHOM Harpy3ku H-18.

4.1.6. Pacuer HE0OXOAMMO NPOU3BOJUTH Ha COBMECTHOE (KOMOMHMPOBAHHOE) BO3CHCTBUE BHYTPEHHETO JIaBJICHHS U BHELIIHUX HArPY30K,
YUHTBIBAS CIELYIONINE CIIydan:

- Ha TPyOOIPOBOA ACHCTBYET BHYTPEHHEE AABJICHIE BOJBI M BHEIIHSASA HATPy3Ka OT JABJICHUS TPYHTA;

- Ha TpyOONPOBOJ IeHCTBYET BHYTPEHHEE JABJICHHE BOJIBI IIPU I'MIPABIMYECKOM yJape M BHEIIHsAA Harpy3ka OT JaBJCHUs IPyHTa.
B kauecTBe pacueTHOro IPUHUMAETCS CIy4ail, Korga TpyOOIpOBO OJABEPraeTCs HanOONbIIEMy CUIIOBOMY BO3AEHCTBHIO.

4.1.7. KosddunueHT neperpy3ku A OIPEAENICHIS PacYeTHBIX Harpy30K Ha TPyOy IPHHUMAETCS PaBHBIM:

- JUIs BepTUKAJIBHOIO JaBlIeHHs IpyHTa - 1,2;

- IJIsl TOPU30HTAIBHOTO AaBieHus - 0,8;

- ULl BEPTUKAJIBHOTO JABJICHUS TPAHCIOPTA (KOJIOHHEI aBToMoOmneit H-18) - 1,4.

Bennuunbl ocTanbHbIX KOAPPUIMEHTOB TPUHUMAIOTCS PAaBHBIMH 1.
Yuer BHyTpeHHero AaBjeHUs] TPAHCIOPTHPYEMOii BOABI

4.1.8. BenmnunHa BHYTPCHHETO JaBJICHHUS BOJBI B pr601'IpOBOI[e YCTaHaBJIMBACTCA Ha OCHOBAHUU TUAPABIMYCCKUX PACYECTOB C YUETOM
PpCaJIbHBIX JaHHBIX IIPOCKTUPOBAHUA.

T'uapaBnauyeckuii pacyer TPyOONpPOBOAOB CHUCTEM BOJOCHAOKEHHSI MPOM3BOAUTCS B COOTBETCTBMU ¢ TpeboBanusmu CHull 2.04.02
(npunoxenue 10).

4.1.9. BennunHa pacuyeTHOrO BHYTPEHHETO AABICHUS cornmacho CHull 2.04.02, n. 8.22 mpuHuMaercs ¢ y4yeToM miu 0e3 yudera
THIpaBINYecKoro ymapa. [Ipy OTCyTCTBMM B HpOEKTEe BEIMYMHBI I'MAPABINYECKOIO PACYETHOTO IABJICHUS UCIBITATENbHOE NAaBICHUE
i

npuHUMaeTcst B coorBeTcTBuM ¢ 1. 10 Tabmuuet 5 (CHull 3.05.04, . 7.7) He 6onee 0,6 3aBOJICKOr0 MCHBITATENbHOTO AaBieHus. [lpu " = 5,0

MlIla A 1utst Beex Tpyo auamerpamu 100 - 600 MM goimkHO ObITH paBHO 3,0 MITa.

4.1.10. Bennuuna pabouero faBieHHs HE JOJDKHA MPEBBILIATH: Ui TpYO noxa coequnenue "Taiiton" u "Yuusepcan" - 1,6 MIla; ans tpy0

non coeaunenue "BPC": 6,4 MIla ( A 100); 5,0 MIla ( A 150); 4,0 MIla ( A 200); 3,5 MIla ( A 250); 3,0 MIla ( A 300), s Tpyo ¢

(hnanneBeIMu coenmHeHnsAME - 10 4,0 MITa.
Pacuer BHelIHeli NpUBeAeHHONH HATPY3KH OT TPYHTA M TPAHCIIOPTA

4.1.11. PacueTHble BepTHKAJIbHbIE HATPY3KH OT JIABJICHUS IPYHTA!

=115y HEE
4 =L15y 1w yKiIaaka B Tpauiiee; (4.1)
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=1,15yHD E
g =1y - yKJIaaKa B HachInu. (4.2)

4.1.12. PacueTHble TOPU3OHTANIBHBIE HAIPY3KU OT JaBJICHHS IPyHTA:
=0,3pHD
ﬁx Loy HK—IPXJ.P ; (43)

O =08p(H+D i2)D 4 44

4.1.13. PacueTHble BepTUKAIbHBIC U TOPU3OHTAIBHBIEC HATPY3KH OT JaBJICHUS TPaHCIIOpTa!

£ o=149D nK . (45)

£,=L0eD 446

4.1.14. PacueTHbIe BepTUKAJIbHBIE HATPY3KU OT COOCTBEHHON Macchl TPYOOIPOBO/Ia U HATIOJTHHUTEISL:

& =Llsp bl .(47)

=025 hD
g, =0.BarhE 48

4.1.15. MakcuMasbHbIe pacueTHbIe H3rHOAIONIe MOMEHTHI B CTCHKE JIOTKA TPYOBI IIPH yKIAIKe TpyOOIpoOBoOia Ha INIOCKOE OCHOBAHHUE:

Y T L 7
TEM 49

M, =0,235(0, + G, | (4.10)
M, =0,18(0 + Qry, 4.11)

M o=-0,1250 +8

.(4.12)
4.1.16. BHemHsAs NpUBeiCHHAS HArpy3Ka, JeHCTBYOIAs Ha TPyOOIPOBOL,
Qq, M
0,318?'@ (4.13)

B stux gpopmynax:

- HapYXHBII IHaMeTp TpyObl, CM;
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H - rnmy6una 3aceinku tpyo, M;
¥ _ oGbeMHbIii BeC TPYHTa 3aCHITKH, TC/M3.

Buauenus ¥ nmexar B npenenax 1,7 - 1,9 T¢/M3 ¥ 3aBUCAT OT KaTeropuu TPyHTa;
b
B - mupuHa TpaHIeu, HaUMEHbIIAs IUPUHA TPAHILEN COCTABIIAET + 600 MM.

K
4.1.17. Koappurment , YUUTHIBAIOIMI ACHCTBUE CHII TPCHHUS MEXKIY 3aCBIIKOM U CTEHKaMH TPYOBI, onpenessercs no Tadnune 4.1 B
3aBUCUMOCTH OT KaT€TOPHHU IPYHTOB ¥ oTHomeHus H/D.

Tabunuua 4.1

3Havenns kodppunneHTa

T —
. H | Koadpdumuent K npu xareropun rpyHTOB 3aCHIIIKH |
I ™ l
. B+ T T +

! cp ! T-LT-II T-NLT-IV;T-VE T-VI |

+ + + + +
o ! 1,0 1,0 ! 1,0 !

+ + + + +
00 ! 0981 ! 098 | 098 !

+ + + + +
P02 | 0962 | 0968 | 0974 !

+ + + + +
103 ! 0944 | 0952 | 0961 !

+ + + + +
Lo04 ! 0928 | 0937 ! 0948 !

+ + + + +
o5 091 ! 0923 ! 0936 !

+ + + + +
06 | 089 | 091 ! 0925 !

+ + + + +
107 | 0881 | 0896 | 0913 !

+ + + + +
108 | 0867 | 088 ! 0902 !

+ + + + +
109 | 0852 | 0872 ! 0891 !

+ + + + +
11,0 | 0839 ! 0862 | 0882 !

+ + + + +
oLl D 0826 ! 0849 ! 0873 !

+ + + + +
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12 ! 0816 | 084 | 0865 !

+ + + +
13 | 0806 ! 0831 | 00857 |

+ + + +
14 | 079 | 0823 | 0849 !

+ + + +
1,5 | 0787 | 0816 | 0842 !

+ + + +
L6 ! 0778 | 0809 | 0,835 !

+ + + +
1,7 | 0765 ! 079 | 0815 |

+ + + +
1.8 ' 075 ! 0775 | 080 |

+ + + +
19 ' 0735 ! 0765 | 0,79 |

+ + + +
20 ! 0725 ! 075 | 0,78 |

+ + + +
30 | 063 | 066 | 069 !

+ + + +
40 | 0555 ! 0585 | 0,62 |

+ + + +
50 | 049 | 052 ! 056 !

+ + + +
60 | 0435 | 047 | 0505 !

+ + +

4.1.18. Koadpurment ¥, yuuTsiBaronmuii pasrpysky TpyGs 0T GOKOBOTO IaBIEHHS IPYHTA 3aCHIIKH, ONIPEENIeTcs Mo (hopmyse

1
W= m
L2E,(B- D)

i
Fals (414

P . .
rae ' - mapamMerp, XapakTepH3yIOIINH KeCTKOCTh TPyOOIpoBoa, ONpeaeseMblil o GpopMyIie

rae E - mogyns ynpyroctu FOnra, ains BULT - 1,7 x 10 kre/em2;
Y _ koadpdumment Iyaccona, pasHsiii 0,3.

st TpyGOMPOBOA, MPOKIAIBIBAEMOrO 3BCHBAMH, ¥ = 0;
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A _ xodddHIMEnT BHICTYMAHHS TPY6BI, IPH OMMPAHAH Ha TTOCKOE OCHOBAHHE T —0,98;

P E
- IapaMeTp, XapaKTePU3YIOLIMii )KECTKOCTh TPYHTA 3aChIIKH, 3aBUCAIIMN OT MOYJIS yIpyrocTd rpynta = 0,125

4.1.19. KoapdpuuneHT KOHIEHTpAnWy HABICHHSA TPYHTa B HACBIIH

Npu yKJIaJke TpyO0 Ha HEHapyLIeHHbIH TIPYHT 3aBHCUT OT

D
otHoueHus H/ ™ ¥ mpoYHOCTH IPYHTOB OCHOBaHUs. 3Ha4€HMs ITOT0 Ko GHLMeHTa exar B peaenax 1 - 1,4 npu yknaake TpyO Ha IIIOCKOe

OCHOBaHHEC.

A
4.1.20. KoapuumenTs 60KOBOrO AaBIEHUS IPYHTA u % quist rpynToB [-111 - -V cocrapnstot 0,05 - 0,2.

4.1.21. PaBHOMEpHO pacmpezielieHHOe HaBieHHe ( (T¢/M2) oT Ha3eMHoro TpaHcmopra H-18, mepemaBaemoe Ha TpyObl depe3 IpyHT,
IPHHIMAETCS B 3aBUCHMOCTH OT AUAaMeTpa U IIyOHHBI 3aJI0KEeHHS TpyO U onpesenseTcs o tabmune 4.2.

Tabmnuua 4.2

PaBHOMEpHO pacnpeeieHHOe 1aBjeHne ( (Tc/M2) oT TpaHCHOpTHOI Harpy3ku H-18 npu Hapy:kHoM q1uameTtpe TpyGonpoBoaa , M

T —

| I'mybuna | PaBHOMEpHO pacmpesieieHHOe AaBIeHue g (Tc/M2) |
| 3AI0XKEHHA |OT TPAHCIOPTHOI Harpy3ku H-18 mpu HapykHOM IrameTpe |

| Tpy6 H, M | Tpybonposoga D , M |

LU0 12,900 | 2,885 12,870 !2,820 12,770 12,690!

+ + + S S S tmmmt
L5 11,390 | 1,380 1,37011,365 11,360 11,350!

+ + + Famme e Femm—- Famm +-a-- +

1 2,0 10880 | 0875 10,870!0,870 0,870 0,865

+ + + S . S pa— S S
Iny6una 3anoxenus tpyo H, m 2,22512,5 12,7513,0,
+ . . - Aot

13HaueHus q (Tc/mM2) s Beex auametpos,0,780 10,700 10,630 10,560

L S— SS— S— S S—

PaccMmoTpeHHBIe BBIIIC (OPMYJIBI IO ONPEICICHUIO IaBICHHS BHEIIHUX HArpy30K, ONPEICTICHUIO W3TUOAIOIIIX MOMEHTOB OT JICHCTBHS
9TUX HArpy30K CIPaBEUIMBEI IPH pacyere TPyO Ha M3ruO IOMEPEYHOro ceyeHHs: TPyObl (KONMbIA) BHEIIHUMH TPHBEICHHBIMH HArpy3KaMu C
OJIHOBPEMEHHBIM BO3JICHCTBHEM BHYTPEHHETO JaBJICHHs. DTH GopMyisl NpuHATH o MoHorpaduu npod. I'.K. Kueiina "Pacyer moazeMHbIx

TpyOornpoBoaos" (M., 1969).

Jns 1py6 nunamerpom 100 M JOMOMHUTENbHBIA pacyeT Ha IMONEPeYHbIH M3rHO OT AEHCTBHMS BHELIHUX HArpy30K C OJHOBPEMEHHBIM

BOSHGﬁCTBHeM BHYTPCHHETO JABJICHUS ABJISICTCA ITIOBCPOYHBIM.

BHemnue Harpy3km 1 BHYTPpEHHeEE 1aBJICHUE

4.1.22. 3Ha4yeHus BHEIIHEH MPUBEACHHON HArpy3KH OT BO3JCHCTBHS IPyHTa U TpaHcmopra st Tpyo muamerpamu 100 - 300 MM crnemyer

npuHUMaTh 1o Tabmuuam 4.3 - 4.7. 3xeck KOIPPUIMEHTHI 3amaca MPOYHOCTH

£ =01g g

, TIe - Hecymas CIIocOOHOCTB TPYOBI, Q -

He sBnsercs Oq)I/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU
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BHEIIHSAS IPUBEACHHAS HATPy3Ka.

Tabmnuua 4.3

3HaveHns1 BHelIHell npuBeaeHHOI Harpy3ku Q, kH/m, neficTByromieii Ha TpydonpoBoxa u3 Tpyo qruamerpom 100 mm. Kosdpdunmnentsi
3amaca NPOYHOCTH HA BHEIIHIOI0 HArPY3KYy (B CKOOKAX)

['nyOuna [Ipu naBneHun TpaHcmnopra [Ipu naBreHUM TPYHTOB
3anoxenus H, m H-18 u rpyHTOB

[-1V V - VI -1V V - VI
1,0 6,8 (14,7) 7,3 (13,2) 2,2 (43,8) 2,6 (37,0)
1,5 5,6 (17,2) 6,2 (15,5) 3,4 (28,3) 3,9 (24,7)
2,0 5,9 (16,4) 6,6 (14,6) 4,5 (21,4) 5,2 (18,5)
2,5 6,8 (14,2) 7,7 (12,5) 5,6 (17,2) 6,5 (14.,8)
3,0 7,7 (12,5) 8,7 (11,0) 6,8 (14,1) 7,8 (12,3)

Tabnuua 4.4

3HaveHns1 BHelIHell npuBeAeHHOI Harpy3ku Q, kH/m, neficTByromieii Ha TpydonpoBoa u3 Tpyo qruamerpom 150 mm. Kosdpdunmentsi
3amaca NPOYHOCTH HA BHEIIHIOIO HArPY3KY (B CKOGKAX)

['nyOuna [Ipu naBneHuun TpaHcmnopTa [Ipu naBreHUM TPYHTOB
3anoxenus H, m H-18 u rpyHTOB

[-1V V - VI [-1V V - VI
1,0 9,3 (7,8) 10,0 (7,7) 3,2 (22,8) 23,7 (23,0)
1,5 7,7 (9,5) 8,5 (8,9) 4,7 (15,6) 5,4 (16,0)
2,0 8,2 (8,9) 9,2 (7,8) 6,3 (11,6) 7,2 (8,1)
2,5 9,3 (7,8) 10,6 (7,7) 7,8 (9,3) 9,0 (7,8)
3,0 10,6 (6,9) 12,0 (6,0) 9.4 (7.,8) 10,8 (7,0)

Tabmnumua 4.5

3HaveHns1 BHelIHell npuBeaeHHOI Harpy3ku Q, kH/m, neficTByromieii Ha TpyoonpoBox u3 Tpyo qruamerpom 200 mm. Kosdpdunmnentsi
3amaca NPOYHOCTH HA BHEIIHIOIO HArPY3KYy (B CKOGKAX)

['nyOuna [Ipu naBneHuu TpaHcnopTa [Ipu naBreHUM TPYHTOB
3anoxenus H, m H-18 1 rpyHTOB

[-1V V - VI [-1V V - VI
1,0 12,5 (4,5) 13,3 (4,2) 4,3 (13,0) 5,0 (12,0)
1,5 10,3 (5,4) 11,3 (4,9) 6,4 (8,7) 7,4 (7,5)
2,0 10,9 (5,1) 12,2 (4,6) 8,5 (6,5) 9,8 (5,7)
2,5 12,5 (4,5) 14,1 (3,9) 10,6 (5,2) 12,1 (4,6)
3,0 14,2 (4,3) 16,1 (3.,5) 12,6 (4,4) 14,5 (3,8)

Tabnuua 4.6

3HaveHns1 BHelIHell npuBeaeHHOI Harpy3ku Q, kH/m, neficTByromieii Ha TpyoonpoBox u3 Tpyo qruamerpom 250 mm. Kosdpdunmentor
3amaca NPOYHOCTH HA BHEIIHIOIO HArPY3KYy (B CKOOKAX)

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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I'my6una [Tpu naBnenun TpaHncnopra [Ipu naBieHUN rPYHTOB
3anoxenus H, m H-18 1 rpyHTOB

-1V V - VI [-1V V - VI
1,0 15,2 (3.4) 16,3 (3,2) 5,4 (9,5) 6,2 (8,3)
1,5 12,6 (4,1) 13,9 (3,7) 7,9 (6.5) 9,1 (5,7)
2,0 13,4 (3,9) 15,0 (8.,4) 10,5 (4,9) 12,0 (4,3)
2,5 15,3 (3.4) 17,3 (3,0) 13,0 (4,0) 14,9 (3,5)
3,0 17,3 (3,0) 19,7 (2,6) 15,5 (3,4) 17,8 (2,9)

Ta6muua 4.7

3HavyeHHns1 BHelIHel npuBeaeHHoi Harpysku Q, kH/m, aeiicrByromeii Ha Tpyoonposoa u3 Tpyo qruamerpom 300 mm. Koddpuuuentsi
3amaca NPpOYHOCTH HA BHELIHIOK Harpysky (B cko0Kax)

I'my6una [Tpu naBneHun TpaHcnopra [Ipu naBieHUN rPYHTOB
3anoxenus H, m H-18 u rpyHTOB

-1V V- VI [-1V V - VI
1,0 17,9 (2,7) 19,3 (2,5) 6,5 (7,5) 7,4 (6,6)
1,5 14,8 (3,3) 16,4 (3,0) 9,5 (5,2) 10,9 (4,5)
2,0 15,7 (3.1) 18 (2,7) 12,5 (4,0) 14,3 (3,4)
2,5 18,0 (2,7) 20,5 (2,4) 15,5 (3,2) 17,8 (2,7)
3,0 20,4 (2,4) 23 (2,1) 18,5 (2,6) 21,2 (2,3)

gig=k o)
OneHuBasi OTHOILEHUE Kak KOd(QUIMEHT 3amaca MPOYHOCTH ( - Hecywas CcHocoOHOCTh, a Q - BEJIMYMHA BHEIIHHX

HArpy30K Ha pa3HbIX YPOBHSIX 3aCBIIKH), HEOOXOIMMO KOHCTaTHPOBATh, YTO 3arac NMPOYHOCTH it TpyO nuamerpoM 100 MM B jamamna3zone

3aneranus 1 - 3 M (B rpyHTax kareropuii | - IV) cocraBnsier coorBerctBeHHo 14,7 - 12,5, ms py6 auamerpom 300 MM Ha riyoune 2 M - 2,7 -
4,0.

4.1.23. BenuuuHbl 3amaca MPOYHOCTH Ha BHEIIHIOI HArpy3Ky NpH ykiajke TpyO Ha pasiauyHble INIyOMHBI NpH BO3/eHCTBUM
TpaHCIOPTHOI Harpy3ku H-18 mo3BossAroT Ipou3BOIMTS YKIAIKy TPYO Ha INIOCKOE OCHOBAHHE.

PR :
4.1.24. KoaddurmeHnTs! 3amaca IpOYHOCTH TPyO Ha BHYTpPEHHEE HaBJICHHE, paBHOE ¥ =50/1,6=1,2-3,1,rme ¥ - nabncnue

P
BOJAOHCTIPOHULIAEMOCTHU (FPI,HpOHpO‘IHOCTI/I), rapaHTUPOBAHHOE 3aBOJAAMU-U3IOTOBUTCIIAMU, - J0IIyCTUMOEC pa60qee JIaBJICHHUC. I[J'I}I

P
pactpyOHbIX TpYyO " = 1,6 MIla, my¢dToBbIX 1 (nanieBbix - 4,0 MI]a.
Pacuer Ha npouyHOCTH TpyOOnpoBoaoB u3 BULLT

4.1.25. Pacuer 1py0 m3 BUIII npousBomuTcs Kak Jajsl KECTKUX TPyO MpH paboTe MaTepuaia TpyO B YHPYroil cTaguu. 3HaueHHs

R
pac4eTHOTO HapPsKEHUS =300 MITa (30 krc/mm2).
4.1.26. Ilpn cOBMECTHOM BO3EHCTBUM BHELIHUX MPUBEJCHHBIX HArpy30K OT I'PYHTa M TPAaHCIIOPTAa M BHYTPEHHErO T'HJPABIHYECKOrO
JIABJIEHHUs 3aBUCUMOCTh MEXJy HUMH SIBIISIETCS MPAMOJIMHEHHOW. MakcuMasbHble HapsDKEHUsS B CTEHKE TPYOBI B JIOTKE M ILIEJbIre B 5TOM

Cliydac€ CyMMUPYIOTCS.

B o01iem cityuae 9Ta 3aBUCUMOCTb UMEET BUJ

- g
g-ﬂpu%
, (4.16)
rae - BEJIMYMHA BHYTPEHHETO JIaBJICHUS ITPH , MIla;

- BeJIMYMHA IPUBEJCHHON BHEIIHEH Harpy3ku, kH;

P HecyIIas CIIocOOHOCTh TPyObl Ha BHYTPEHHEE THApocTaTHIecKoe qasienue, Mlla;
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g. HecyIIasi CloCOOHOCTh TPyOBI Ha BHENIHIOK MPUBEICHHYIO HArpy3Ky OT IPYHTa M TpaHcnopTa, KH/M.

3uauenns ¥ HOJIyYEeHEI 110 (hopMyIie

L @17)
rzie =300 MIla (npu noBeputenbHoii BepositHocTu 0,999), pacuernas npounocts, Mlla;
o BHYTPEHHHIT pafiyc TpyObI, CM;
h - Tommuna creHKH TPYOEL, CM.
3HaueHust g MOJTy4YeHsl 10 popmyIie
b
Q“ =0,524 th_
T, (418)

rze b - ycnoBHas anuHa TpyObl, paBHas 1 M;
r o
- pafiiyc CPEAUHHON HOBEPXHOCTHU TPYOBI, CM.

3uauenns ¥ u g st Tpy6 n3 BULLT npusenens B Tadnuie 4.8.

Hecymas cnoco6HocTh Ha npouHocTh TPYO 3 BUILI Ha BHemHIO0 HArpy3Kky () 1 BHyTpeHHee AaBJieHue ()

T T -
b0 0 i
D, mm i Q,xHM | P, Mlla i
y 1 | i
+ + +
100 : 96,4 ! 334 |
+ + +
150 L1320 239 !
+ + +
200 L0556 | 18,0 !
+ + +
250 oS5 15,7 !
+ + +
300 I 489 | 13,8 !
+ +

Tabmuma 4.8

B rtabmumax 4.9 - 4.13 mpuBeneHb! BEIWYMHBI JOIYCKaeMOTO BHYTPEHHETO NABICHUS, HCXOAA U3 YCIOBHSA IPOYHOCTU TpyOd. OTH

BEJIMYMHBI [IOTy4YeHbI U3 ypaBHeHUS (4.17).

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



Tabmnuma 4.9

3HauyeHHUs A0MyCKAeMOro BHyTpeHHero gapiaenusi, MIla, nis Tpyo auamerpom 100 MM U3 yc/10BHsI IPOYHOCTH

Tabmuma 4.10

Tabumma 4.11

I'ny6una [py naBaeHUU TpaHCIIOPTa [Ipu naBIEHUM TPYHTOB
3anoxenus H, m H-18 u rpyHTOB

[-1V V - VI [-1V V - VI
1,0 31,044 30,871 32,638 32,499
1,5 31,46 31,252 32,222 32,049
2,0 31,356 31,113 31,841 31,598
2,5 31,044 30,732 31,46 31,148
3,0 30,732 30,386 31,044 30,698

3HauyeHHUs A0MyCKAeMOro BHyTpeHHero gapiaenusi, MIla, nis Tpyo amamerpom 150 MM U3 yc/10BHSsI IPOYHOCTH

I'ny6una [Ipy naBiaeHUU TpaHCIOpTa [Ipu naBIEHUM TPYHTOB
3anoxenus H, m H-18 u rpyHTOB

-1V V - VI [-1V V - VI
1,0 20,864 20,635 22,855 22,692
1,5 21,386 21,125 22,365 22,137
2,0 21,223 20,896 21,843 21,549
2,5 20,864 20,439 21,353 20,961
3,0 20,439 19,982 20,831 20,374

3HavyeHHUs A0MyCKAeMOro BHyTpeHHero gapjaenusi, MIla, nis Tpyo amamerpom 200 MM U3 ycJI0BHSI IPOYHOCTH

['my6una [Ipu naBneHUH TpaHCHOpTa [Ipu naBIeHUU TPYHTOB
3anoxenus H, m H-18 u rpyHTOB

-1V V - VI [-1V V - VI
1,0 13,953 13,694 16,608 16,381
1,5 14,665 14,342 15,928 15,604
2,0 14,471 14,05 15,248 14,827
2,5 13,953 13,435 14,568 14,083
3,0 13,403 12,788 13,921 13,306

Tabmnuma 4.12

3HaveHHUs IOMYCKAEMOro BHyTpeHHero nasjenus, MIla, nist Tpy6 amamerpom 250 MM U3 yc/10BHsI IPOYHOCTH
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I'my6una [Tpu naBnenun TpaHncnopra [Ipu naBieHUN rPYHTOB
3anoxenus H, m H-18 1 rpyHTOB

-1V V - VI [-1V V - VI
1,0 11,084 10,75 14,06 13,817
1,5 11,874 11,479 13,301 12,937
2,0 11,631 11,145 12,511 12,056
2,5 11,054 10,446 11,752 11,175
3,0 10,446 9,718 10,993 10,295

Tabmuma 4.13

3HauyeHHUs A0IyCKAeMOro BHyTpeHHero gapjaenusi, MIla, nis Tpyo auamerpom 300 MM U3 yc/I0BHsI IPOYHOCTH

I'my6una [1pu naBneHuu TpaHcnopra [Ipu naBieHUN rPyHTOB
3anoxenus H, m H-18 u rpyHTOB

-1V V - VI [-1V V - VI
1,0 8,748 8,353 11,966 11,712
1,5 9,623 9,172 11,119 10,724
2,0 9,369 8,72 10,272 9,764
2,5 8,72 8,015 9,426 8,777
3,0 8,043 7,309 8,579 7,817

Ipumeuanue. BenmauHb! nomyckaeMoro BHyTPCHHErO JAaBieHHs B Tabiunax 4.9 - 4.13 He noinkHs! npessimats 5,0 MITa.

4.1.27. Tlony4eHHbIE 3aBHUCUMOCTH MOT'YT OBITh HCIIOJb30BaHbI MPH pacyeTe Ha MPOYHOCTh TPYO OOJNBIIEro nuamerpa, B TOM YHUCIE
3apyOeXHOro HpPOU3BOJCTBA. PacueT Ha NMPOYHOCTH MOXKET ObITh MpPOM3BeAeH 1O rpadukam npoyHoctu. Ilpumep pacuera mo rpaduxam
npusefeH B [Ipunoxenun b.

4.1.28. B Ilpunoxennu B npusesnen pacuer tpyOs! quamerpom 100 MM Ha IOIIepeyHEIH H3rU6.
4.2. I'mapaBinveckuii pacuer Tpyo

4.2.1. Beibop Tpy0 U3 BBICOKONPOYHOTO YyTryHa IS CHCTEM BOJOCHAOXKECHHS W HAIOPHOI KaHAIM3ALUK IO JUaMeTpaM M KiIaccaMm
OCYIIECTBIACTCS HA OCHOBAHHUH I'MAPABIMYECKHX PACUETOB B COOTBETCTBUY ¢ TpeboBanmsamu CHull 2.04.02.

4.2.2. Tlorepu Hanopa H, M, Ha yuacTke TpyOOIPOBOIHOM CETH ONPEIEISIOT 0 Gopmylie
H=,4.19)

FI T )
rre , ©, 7, - IOTepH Haropa, BbI3BAHHBIE T'UAPABINYECKHM CONPOTUBIICHUEM €JIMHUIIBI JJIMHBI TPYObI, CTHIKOBBIM COCAMHEHUEM,
COEIMHUTENBHON YacTblO U apMaTypoi;
n.oon_n N . .
, T, - KOJIMYECTBO CTHIKOBBIX COEIMHEHHH, COSIMHUTENIBHBIX YacTel, apMaTypbl Ha yyacTke TpyOOIpoBoia pacueTHON JUIHHBI L,

4.2.3. [lorepu Hamopa Ha €AMHHUILY JUIMHBI TPYOOIPOBO/A ClIeyeT ONpeneIsiTh N0 Gopmyie

, (4.20)

A

rae ™ - kod(HUIHUEHT THAPABIMYECKOT0 CONPOTHBICHHUS;

V - cpenHsist O CEYEHHIO CKOPOCTh JBMIKCHHUS BOABI (CTOYHOI BOJIBI), M/C;
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q - YCKOpEHHE CHIIBI TSHKECTH, M/C2;
d - pacueTHbIil [EaMeTp TPYO, M.

4.2.4. PacuertHblii auameTp TpyO omnpenessiercs o Gpopmyie

d=D -2(3+5)7(4.21)

b
rue - Hapy>KHBI 1uaMeTp TpyObl, M;

S - TonmmMHA CTEHKH TPYOBI, M;

- TOJILIMHA BHYTPCHHET'O ITOKPBITHS, M.

A

C y"IeTOM THHpaBJ’[H‘ICCKOFO COHpOTI/IBHCHI/IH CTBIKOBBIX COCI[I/IHeHHﬁ HpI/I
p=1,3.10"

4.2.5. Koa(pGHLUUEeHT THapaBIHYecKOro COMPOTHUBICHUS

TPAHCIOPTUPOBAHUH IO TPYOONPOBOLY BOJIBI (CTOYHBIX BOJ) C KOAPPHUIMEHTOM KHHEMATHYECKOH BS3KOCTH M2/c u ckopoctu V

omnpenessercs no Gopmyre

,(4.22)

A
rie ', C um - ko3¢ duIenTs!, IPHHIMAIOTCS 1o Tabmue 4.14.

Tabmnuma 4.14

3navenus kodpdunuenton , C, m

----- T g R S
IN | Bun tpy6 A C im|

LI | N S

et S S S

11 | TpyOsl 6e3 BHyTpeHHET0 3amuTHOro nokpetus [0,0152,36 10,284,

+---—+ +---- +-a-- +-a-- +

12 TpyOsl ¢ BHyTpeHHHUM LieMeHTHO-niecyanbiM  10,014,3,51 10,19 |

| TIOKPHITHEM (OTEYECTBEHHOTO IPOU3BOACTBA) | | | |

+---—+ +-a-- +-a-- +-a-- +

13 |To xe (3apy0Oex’HOro IPOU3BOJICTBA) 10,011}3,51 10,19,

L---+ S S —  —

4.2.6. Jlns TpyOONmpoBOIOB, TPaHCHOPTHPYIOLMX BOAY (CTOYHBIC BOABI) C APYTUM IIOKa3areneM Kod(QuUIMeHTa KHHEMAaTHYECKOMH

BA3KOCTH ¥ 5 KOB(b(I)I/ILII/ICHT TUAPABINYCCKOI'O COIIPOTUBJICHUS A CJIEQYET OIPEACIIATh U3 BBIPAXKCHUS

2.5 K

+

L3
=" Ei‘q[Re\ﬁ 3,?1:1‘],(4.23)
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rue ¥ = _ gucno PeitHonbaca;

K - abcomoTHas MIepoX0BATOCTb CTCHOK TPyO, M, IpUHUMAaeTcs 1o Tabuume 4.15.

Tabmnuua 4.15

3HavyeHus BeJIHYMH a0COTIOTHOIM HIEPOX0BATOCTH K

N Bun tpy0 K, MM, A7 cucTeM
I1.I1. BOJIOCHA0-  [HAMIOPHO
DKEeHHS KaHAIM3AHI

1 TpyOb! 6€3 BHYTPEHHET0 3aI[UTHOTO 1,00 1,5
TOKPBITHUS

2 TpyObl C BHYTPEHHHM LIEMEHTHO-TIECUaHbIM 0,25 0,40
[TOKPBITHEM (OTE€4ECTBEHHOTO
MPOM3BOCTBA)

3 To e (3apy0OeKHOTO IIPOM3BOJICTBA) 0,10 0,25

i . . .
4.2.7. Tlotepu Hamopa ', BBI3BaHHBIC THAPABINYCCKIM COMPOTHBICHHEM CTHIKOBBIX COCAWHEHHMN, COCTMHUTEIBHBIX YacTel, apMaTypoif,
OTpENENAITCS 0 hopMyJie

La
22 (4.04)

g . .

rae - KO PUIMEHT THAPABIMYECKOTO COMPOTUBICHHS CTHIKOBOI'O COCIMHEHHMS, COSIMHUTEIbHON YacTH, apMaTypbl KOHKPETHOM

KOHCTPYKIUHM M KOHKPETHOTO JUaMeTpa, MPUHUMAETCsS 0 MaclopTaM 3aBOA0B-U3rOTOBUTEINEH, MO JaHHBIM aHAJIOTUYHBIX MPOEKTHPYEMBIM
cUcTeMaM BOJIOCHA0KEeHUs M HAITIOPHOM KaHAJIM3alMK U 110 CIIPABOYHMKAM JUIsl IIPOBEJICHUS MIPEABAPUTENIbHBIX PACUETOB.

4.2.8. Ilpu mpoBeneHHU MpeIBAPUTEIBHBIX T'HMAPABIMYECKUX pPAcyeTOB IIpU BBIOOpE TPYO OTEUECTBEHHOTO IIPOH3BOJCTBA CIIETYET
10J1b30BaThCsl HOMOTPaMMaMHU, NpUBeAeHHbIMU B [Ipunoxxenuu I

4.3. YueT napaMeTpoB, BJIUSAIONIUX HA KOPPO3HOHHYI0O arPecCHMBHOCThL IPYHTOB 110 OTHOLIEHHIO K Tpy6am u3 BUIIT

4.3.1. CornacHo mexayHapoguoMy cranaapty MCO 2531 (npunoxenue A) Ha KOPPO3UOHHYIO arpeCCUBHOCTh I'PYHTOB MO OTHOILEHHIO K
BULII" Bnustror cnienyronpe napaMeTpbl U 00CTOSATEIbCTBA: YACIBHOE CONPOTUBIICHHE IPYHTOB; pH; Hamuuue rpyHTOBBIX BOJ Ha YpOBHE
TpyObl; HaJMYMe KOPPO3UOHHBIX JIEMEHTOB M3-3a CBSI3U C HAPY)KHBIMU METAUIMYECKMMH KOHCTPYKLMSIMH; 3apa)K€HUE IOYBbI CTOUYHBIMH
BOJIAMH WJIM OTXO/IaMM; BO3A€HCTBUE Oy KIAIOIIHUX TOKOB.

4.3.2. KpurepusimMu onacHocTu Koppo3uu Tpy0o u3z BUILT MoryT ciykuTb:
- BeJIMYMHA YEIbHOI0 2JIEKTPUUECKOr0 CONPOTUBIEHHS IpyHTa p MeHbIe 30 OM X M;
- BenmunHa pH MeHbIie 6;

- 3arpsA3HEHUE TOPOACKMMHU U TMPOU3BOACTBEHHBIMU CTOYHBIMU BOJaMH, a TaKXKE€ OPraHUYCCKUMHU BCIICCTBAMH, NOCTYIHUBIIUMU C
TMIPOMBIIIJICHHBIMUA BI)I6p003.MI/I;

- HaJIM4YUe KOPPO3HOHHBIX DJIEMEHTOB H3-32 CBS3H C HAPYXXHBIMU METAUIMYECKUMHU KOHCTPYKIUSMH, CIOCOOCTBYIOIIMMH HOSBICHHIO
Makpormap.

4.3.3. BaxHeHmIUM U3 TepevuclieHHbIX B 4.3.2 kpurepueB omacHOCTH Koppo3uu Tpyd w3 BUILI sBusercss BenwMuMHA yIEIBHOTO
JNEKTPOCONPOTHBIICHNUS IpyHTa. DAKTUUECKU OH ONpPEIENseT Bce Ipyrue GpakTopbl, CIOCOOCTBYIONME KOPPO3UH.

4.3.4. Meroauka onpeaenaeHus yAelIbHOrO 31eKTPUIECKOro CONPOTUBIIEHH IPyHTa p npuHuMaetcs B coorsercTBuu ¢ 'OCT 9.602.

4.3.5. KputepueM onacHOro BIHMSHHUS ONYXIAIONMIETo IIOCTOSHHOTO TOKa Ha TpyOonposox u3 BULLI sBisieTcs HaM4YMe H3MEHSIOMIEr0cs
0 3HAKy U 3HAYEHUIO CMELIECHHS OTEHIHANa COOPYXKEHHS 10 OTHOLICHHIO K €ro CTallIOHApHOMY IIOTCHINATY (3HAKOIIEPEMCHHAs 30HA) TN
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HAJIMIUE TOJBKO MOJIOKUTEIBHOTO CMEIIECHUS NOTECHIIMAJIA, KaK IIPaBUJI0, U3MEHAIOIIETOCA 11O 3HAUYCHUTIO (aHOZ[HaSI 30Ha).

Metoauka omnpeneneHus OINACHOTO BIHMSHMSA ONY)XIAaloOMIero ITOCTOSHHOTO Toka mpuHHMMaercs B coorBerctBun ¢ ['OCT 9.602
(mpunoxenue 3) u P/ 153-39.4-091 (paznenst 4.2.16 - 4.2.21 u npunoxenne K).

4.3.6. KputepueM OIIacCHOrO BIIHSHHS IEPEMEHHOTO TOKA HPOMBIIUICHHOW YacTOThl (OJIy)KIAIONIEero HIM HHIYLMPOBAHHOTO) Ha
Tpy6omnpososl w3 BUIII™ sBisieTcs: cMelleHne cpeJHero 3HaYeHHs MOTEeHI[HaIa TpyOoIpoBoia B OTPHIATENbHYIO CTOPOHY He MeHee 4eM Ha 10
MB 1O OTHOIICHHIO K CTAl[MOHAPHOMY IIOTCHIMATy WIM HajJd4de NEPEeMEHHOr0 TOKa IUIOTHOCThIO Oonee 1 MA/cM2 (10 A/M2) Ha
BCIIOMOTATEIEHOM 3IIEKTPO/IE.

MeTtoauka ornpe/iesieHus OIIaCHOTO BIIHMSHUS MEPEeMEHHOro Toka npuHuMaetcs B cootBeTctBuu ¢ [OCT 9.602 (npunoxenue 6) u PJ1 153-
39.4-091 (pa3gensi 4.2.22 - 4.2.24 w npunoxenus JI u M).

4.3.7. OnacHoe BIUSHUE MOCTOSHHOTO OIyKAAfOIIET0 U MEePEeMEHHOTO TOKOB CIeLyeT OLeHUBATh A TpyOomposogos u3 BUIII Toxsko
B TOM Cllydae, KOTJa COCIUHEHUS TpyO O0OecHedMBAaIOT HEIPEPHIBHYIO 3JIEKTPUUYECKYIO CBA3b II0 MeTally (cBapHble WM (hraHIEBbIC
COCITHEHHUSI).

Ilpn pactpyoHOM coemunennn Tpy6 n3 BUIII depe3s wu3oimpyromMe YIUIOTHATENbHBIE PE3MHOBBIE KOJIBIIA WM IPOKJIAIKH,
YCTaHABIBAacMble HA PAcCTOSHHU He Oojiee 4eM depe3 6 M, HENPEPHIBHOCTh LIENM II0 METAULy HapyIIaeTcss W OHAaCHOCTh JCHCTBUA
OTyKOAIONMX TOKOB 3HAYUTENBHO YMEHBIIAETCS, YTO CO3MAET YCIOBUS, MCKIIOYAIONINE HEOOXOJUMOCTh IPHMEHEHUS CIIENUAIbHBIX Mep 110
3aImuTe TpyOOIPOBOJOB OT BIUSHHSA OTyXKIAIONMINX TOKOB.

4.4. 3amuTHbIe NOKPBITUS 115 TPYO u3 BULIT u TpeboBanus Kk HUM

4.4.1. Jlns 3amiuThl OT KOPPO3MM MOA3eMHBIX TpyOompoBogoB u3 BUILIT B 3aBUCHMOCTH OT YCIOBHI JKCIUTyaTauu# (KOPpO3HOHHOM
arpecCUBHOCTY IPYHTOB U HAIUYHA OIyKIAIOIIUX TOKOB) UCIIONB3YOTCS:

- 3allIUTHBIC TTOKPBITUS (KaK H30JIAUOHHBIC, TaK U IIPOTEKTOPHOI'O TI/IHa);
- DJICKTPOXUMHYCCKas 3allnTa,

- CHeIUaNbHas OCTENb MO TPYOOIPOBOA M 3aCHIIKA IPYHTOM, KaK IMPABUIIO, IIECKOM B IEIAX CHIKCHUS KOPPO3HOHHOM arpecCHBHOCTH
TPYHTA.

4.4.2. CormnacHo MexayHapoqHoMy cranzapty ISO 2531, B 3aBHCHMOCTH OT BHEIIHHX YCJIOBHI 3KCINTyaTanuy TpyoonposogoB n3 BUILLT
U C YYETOM JCHCTBYIOIHMX HAIIMOHANBHEIX CTAHIAPTOB MOTYT HCIIOJIb30BAaTHCS 3AlIUTHBIC HAPYKHBIC OKPBITHS U3 CIEAYIONINX MaTCPHAIOB:

- METAJJIMYECKUH LIMHK C 3aIlMTHBIM cJIoeM B cooTBeTcTBUHU ¢ ISO 8179-1;

- oboraieHHas IIMHKOM (LIMHKOHAIMOJHEHHAs) Kpacka ¢ 3al[UTHBIM c10eM B cooTBeTcTBUH ¢ ISO 8179-2;

- YTOJIILIEHHOE MOKPBHITHE U3 METATMUECKOTO LIMHKA C 3alllUTHBIM CIIOEM;

- TIOJIMypETaH;

- TIOJIMOTHJICH;

- (ubpoLeMeHTHEII pacTBOD;

- JIUNKUE TOJIUMEPHbIE JIEHTHI;

- OuTyMHas Kpacka.

4.4.3. CornacHo eBporeiickoMmy crannapty EN 545 B kadecTBe Hapy>KHBIX OKPBITHH MOTYT UCHOJIB30BaThCS:
- IIMHKOBOE MOKPBITUE C 3ALIUTHBIM CJIOEM;

- TIOKPBITHE TOJICTHIM CJIOEM IIMHKA C 3aL[UTHBIM CIIOCM;

- BCTaBKa TPYOBI B OJIMITUICHOBBIH PyKaB B JOMOJIHEHHE K IMHKOBOMY MOKPBITHIO € 3aLIUTHBIM CJIOEM;

- SKCTPYAMPOBAHHOE MOJIUITUIICHOBOE MOKPBITHE;

- TIOJINYPETaHOBOE IOKPBITHE;

- TIOKPBITHE U3 LIEMEHTHOT'O PaCcTBOPA, APMHUPOBAHHOTO BOJIOKHOM;

- TIOKPBITHE JINIKOM JIEHTOM.

4.4.4. Hapy>xHble TIOKPBITHS paclpOCTPaHSIOTCS Ha (PUTHHIH U BCIIOMOTaTEIbHYIO apMaTypy.

4.4.5. 1ns 3amutsl TpyOorpoBonoB u3 BUILII™ HanGonbIiee pacnpocTpaHeHne MOTYUHITH CIIEAYOLIMe BHEITHNUE 3alUTHBIC TIOKPBITHS:
- cTaHJapTHbBIC (MEeTaJUTMUECKUi IMHK + OUTyMHas kpacka, cornacho ISO 8179);

- ¢ JONOJHUTENBHON 3alIUTON (METayUIMYecKUi LMHK + OMTyMHas Kpacka + HaJeBaeMBId NP MPOKIAJIKE MOJMITHICHOBBIH pYyKaB,
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cornacho ISO 8180).

4.4.5.1. CranfapTHOE LUHKOBOE MOKPBLITUE SIBJISICTCSI aKTUBHBIM BCJIECTBUE I'aJbBAaHMUYECKOrO B3aMMOIEHCTBUS Mapbl LIMHK-4yTryH. [Ipu
9TOM MEXaHM3M 3alIUTHl HMeeT TBOWHOI 3(eKT: IpH KOHTaKTe C TPYHTOM (HOPMHUpPYETCs IUIOTHBIH, CIUTONTHON M JTMIKUH 3aIIUTHBIH CI0H 3
HEPACTBOPUMBIX COJEH IIMHKA; B CIIy4yae JOKAJIbHOIO MOBPEXKIEHUS 3aIlUTHOTO MOKPBITHS MPOMCXOAUT aBTOMATHUECKOE BOCCTAHOBIIEHUE €TO

+
LECJIOCTHOCTHU (33 CUYET IIOCTYIJICHUSI HWOHOB Zn
BIIOCJICACTBUU HEPACTBOPUMBIX conen I.II/IHKa).

13 OJM3JIeKAIINX HETIOBPEIKJACHHBIX Y4YaCTKOB K IIOBPCKICHHOMY C 06pa30BaHI/IeM

4.4.5.2. Cornacuo ISO 8179-1 nokpeITHE U3 METAIIIMYECKOTO [IMHKA JIOJDKHO HAHOCUTHCS Ha CYXYIO ITOBEPXHOCThH TPYOBI, HA KOTOPOH He
JIOJDKHO OBITH CIIE/IOB PKaBUMHBI, TOCTOPOHHUX BELIECTB U 3arpsi3HEHHH, MPEMATCTBYIOIIMX aJI'e3UH MOKPBITUS, U3 pacueta He MeHee 130 r/m2
(Ha OTHENBHBIX yYacTKax Jomyckaercs He meHee 110 r/m2).

Hanecenune IAHKOBOI'O MOKPBITHS OCYIIECTBIACTCA SJICKTPOMETAIUIN3ALIUOHHBIM HAIIBIJICHUEM.

4.4.5.3. Cornacxo ISO 8179-2 mus 3ammrsl TpyO MOTYT TakXkKe HCIOJIb30BaThCs LIMHKOHAINOJHEHHBbIE Kpacku (Hampumep, "Llunon",
"3uHra"), KOTOpBIE HAHOCSATCS KUCTBIO IIM pacIlblINTEIeM 13 pacyera He MeHee 150 r/M2 (Ha OTAENIbHBIX ydacTKax Jomyckaercs He Mmeree 130
r/mM2). TToBepx LUHKOBOTO TMOKPBITHS HAHOCHUTCS 3AIIUTHBIN CIOW OUTYMHOW Kpackd WM COBMECTHMOHM C IIMHKOM CHHTETHYECKOH CMOJBI
TomuHOM 70 MKM (B OTAENBHBIX MecTax 50 MKM).

4.4.6. lononHuTeNbHAs BHEWIHssI 3amura Tpybonposona 3 BULLI BemmonHsieTcs B Bume ToHKOro (ToimuHOi He MeHee 200 MKM)
MOJIMATUIICHOBOTO IunHApa (pucyHok 4.1, Tabnuua 4.16), KOTOPHI MJIOTHO HaTSATUBaeTcs Ha TpyOy C (HKcanueld Ha HEW IpU MOMOIIU
JIMIKOM MIaCTMACCOBOM TUICHKU Ha KOHIIAX TPYOBI U MPOMEKYTOYHBIX MTPOBOJIOYHBIX XOMYTOB.

TTonu3TUIACHOBBIM PYKAB

'+

Pucynok 4.1. Cxema HaHeceHHs MOJUITHIEHOBOI0 PyKaBa Ha TPYOy H pacTpyo

Tabmuma 4.16

OcHoBHBIE pa3Mephbl MOJIHITHICHOBOI0 PyKaBa AJIs TPYO pa3in4yHOro Auamerpa

Y CIIOBHBIH IPOXOJ TPYOBI, MM L, MM | <*> MM
100 6000 300
150 6000 400
200 6000 600
250 6000 600
300 6000 800

<*> IlluprHa pykaBa B INIOCKOM (CJIO)KEHHOM BJIBOE€) COCTOSIHHH.
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INonusTHneHoBbIH pykaB HaseBaeTcs Ha TpyObl u3 BUILL Ha Tpacce HEMOCPEACTBEHHO Iepel HX YKIAAKOMU.

)lJ'Iﬂ 3alIUThI q)HTHHl"OB TPUMEHSACTCSA TOT K€ THUII ITOJHUITHUIICHOBOI'O pyKaBa. B pe3yibTare IJIOTHOTO COCAUHCHUS PYKaBOB pr6 u
PYyKaBOB (1)HTI/IHFOB 06pa3yeTc;1 CILJIOITHOEC 3allIUTHOC ITOKPBITUE. Mexanuzm 3alIUTHI TTOJIUITUIICHOBOI'O pPyKaBa COCTOUT B U30JIUPOBAHUN pr6
OT BJIMSAHUSI KOPPO3UOHHOI'O I'PYHTA U OT BJIUSIHUSA 6ny>1<;1a}0umx TOKOB.

4.4.7. Ins 3amuThl TpyO, pabOTAOMINX B YCIOBUSIX OYCHb BBICOKOW KOPPO3MOHHOW arpecCHBHOCTH IPYHTAa, MOTYT HCIIONB30BATHCS
JIOTIOJTHUTEIBHBIC CPEACTBA 3aIIKUTHI (IOKPBITHE MOJUYPETAHOM, SKCTPYAUPOBAHHBIM MOJTUITHICHOM).

4.4.8. B kauecTBe MOMOJHUTEIBHOTO CPEJACTBA 3aIIUTHl OT KOPPO3MOHHOM arpecCUBHOCTH TPYHTa DPEKOMEHIYETCs HCIOIb30BaTh
3aIUTHYIO (MM IPOTUBOKOPPO3UOHHYIO) MOCTENb, T.€. PABHOMEPHO MPUIIETAIOIIUN CO BCEX CTOPOH K HapY)KHOH yacTu TpyOompoBoja Cloi
HearpeccuBHOTO IpyHTa (IIeCKa WM MECTHOT'O IPYHTa, OCBOOOMKIEHHOTO OT KaMHei).

4.5. YcTpoiicTBO 31eKTPOXUMHYECKOH 3aIIUTHI TPYOONPOBOI0B

4.5.1. Dnexrpoxumuueckas 3ammra (DX3) OT KOPpPO3MM MPOJOKEHHBIX B 3emie TpyOomnporojoB u3 BUIIT ¢ coeauHeHUsIMH,
00eCreuNBaIONIMMU HEIPEPBIBHYIO JJIEKTPUYECKYIO CBA3b 10 METAaTy, NOJDKHA MPOU3BOAUTHCS B TPYHTaX BBICOKOH KOPPO3HOHHOU
arpeccuBHOCTH (p < 15 OM X M) U (MJIM) IIPH ONIACHOM JCHCTBUH IIOCTOSIHHOTO OJTy)KIAIOIIEro U MEPEMEHHOTO TOKa IPOMBIIUICHHOH YaCTOTEL

4.5.2. Ilpu pemeHun BOIpOCa O 11IeCO00Pa3HOCTH 3aIIUTHI OT Koppo3uu Tpyd n3 BULII npu onmacHoM neficTBUM Oy KIalOMIUX TOKOB
CIeIyeT pa3inyaTh JBa CIydas:

- TpyOBI H30JIUPOBAHBI OJIHA OT JAPYTOM;
- MeeTCs MeTaJINYecKas CBA3b MEXKIy TpyOaMu.

4.5.2.1. B ciyuyae HanexxHO# n3omsiuuu cThikoB TpyO DKX TpyOompoBosma B 30He BIMSHHMS ONMyKIAIOMIMX TOKOB HE TPEOYeTCs; OTKa3 OT
OKX MosxeT ObITh 000CHOBAaH MaJIOH BEPOSITHOCTBIO OMACHOTO ACHCTBHSI KOPPO3HOHHBIX MaKpOMap OT KOHTAKTa ¢ HOCTOPOHHHM KaTOJOM HIIN
KOPPO3HHM MO AeHCTBUEM OIy>KAaloIero Toka (Harpumep, B Tpydonposogax u3 BULLT', cMOHTHpOBaHHBIX U3 TPYO AJIMHOW 6 M ¢ pe3UHOBBIMH
YIUIOTHEHHSIMH WJIM MAHKETaMU MEKIY HUMM).

4.5.2.2. Ilpumenenne DX3 00sA3aTeTbHO B TeX CIydasx, KOTJa UMEETCS METalIMYecKas CBA3b MEXAy TpyOamu ((IaHIEeBbIe U CBapHBIE
coenuHeHus1) 1 Tpyoonposoa u3 BULLI" HaxoauTcs B 30HE ONACHOTO ASHCTBHS OIIyKIAIOLIMX TOKOB.

4.5.3. nst BBIOOpa THIa X3 TpyOonpoBoaoB 3 BULIT HeoOxoaumo pykooctBoBaThesi [OCT 9.602.

4.5.4. B kauecTBe METOJIOB MPOTHBOKOPPO3HMOHHOM 3auiuThl TpyOonpoBoaos u3 BULIT MoryT npuMeHnsThes crieaytomue (tadnuna 4.17).

Tabmuma 4.17

Knaccudukanusi MeTo0B NPOTHBOKOPPO3UOHHO 3auThl TPYO u3 BULLIT

VY 1es1bHOE JIEKTPOCONPOTUBIICHUE Ty 32U THOTO TOKPBITUS

rpyHTa, OM X M

25-30 [{HKOBOE + OUTYMHOE OKPBITHE

15-25 [{uHKOBOE + OUTYMHOE MOKPBITHE,
[OJIMDTUJICHOBBIN pyKaB

Menee 15 OIOJIHUTENILHBIE UCCIIEA0BAHNS

HeszaBucumMo OT BeNMYMHBI 3NEKTPOCONPOTUBIIEHUS TPYHTa NPUMEHEHHE IOJMITHIEHOBOTO pPyKaBa [ONOJHUTEIbHO K BHEIIHEMY
IJUHKOBOMY U OUTYMHOMY IOKPBITUIO PEKOMEHIYETCs B CICAYOIUX YCIOBHAX:

- MCKYCCTBCHHBIC TPYHTEHI, COJEpIKaIlie OYJIBDKHUKH, KIMHKED WIH IIPOMBIIUICHHBIE OTXOMBI (4aCTO BCTPEYAIOIIUECS B HACENICHHBIX U
IPOMBINIIEHHBIX paifoHax);

- TOp(sIHBIC OYBEI;
- TIOYBBI, 3arPSI3HCHHBIC TPOMBIIIICHHBIMHE, CEbCKOX03HCTBCHHBIMI OTXOJaAMH WK KaHAJIH3AlUeH U T.1.;
- TIOYBBI, COJICPIKAIHE OTXO0/IbI TOPHOTO TIPOU3BO/ICTBA;

- TIOYBBI, IOABEPKCHHBIC BJIHUAHHUIO 6J1y>1<,ua101.unx TOKOB ()KeJ'Ie3HI>Ie J0pOru, MNPOMBIIIIICHHOE 060py;[03a1—me, HMCIIOJIB3YIOIIEE
TIOCTOSIHHOC HAIIPSKCHUE, OJIM30CTh KaTOAHO-3aNIUIIIEHHBIX CTPYKTYP C NOBPEKACHHBIM U30JINPYIOIIUM HOKpBITI/IeM).
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5. IIpokJiafka U nmepekjagKka Tpy6onpoBo1oB

5.1. YnakoBka, MAapKHPOBKA, TPAHCIIOPTHPOBKA TPYO U MX XpaHeHHe

5.1.1. YnakoBka, TpaHCIIOPTHPOBKA, 0hopMIICHHE TOKYMeHTalu U xpaneHue Tpyo u3 BUILIT™ 1omkHBI IPOU3BOIUTHCS B COOTBETCTBUU C
tpeboBanusmu ['OCT 10692.

5.1.2. TpyOsl HOMKHBI OBITH MapPKUPOBAHBI KPACKOH MIIM UMETh JIHUTYI0 MapKHpoBKy. Ha Tpy0ax MOMKHBI OBITh HAaHECEHBI CICTYIOIIHE
0003HAUCHUS:

- TOBapHBIN 3HAK MPEINPHUITUSI-U3TOTOBUTEIIS;

- YCIIOBHBIH NPOXOJ;

- TOJ U3TOTOBJICHUS;

- 0003HaYEeHHUE, YTO MATEPHAITIOM SBJISICTCS YyTYH C MapoBHAHOH popmoii rpadura (UL, BY miu GGG).

5.1.3. TpyOsl TpaHcnopTHpYIOTCS B MakeTax. KonnmuecTBo TpyO B makerax periaMeHTHpyeTcs JOKyMeHTaluel 3aBona-usroroutens. [1o
COTJIACOBAHUIO C MOTPEOUTENIEM JIOMyCKaeTCs TpaHCIOpTHPOBaHKe TpyO Oe3 makeToB. Ha riajgkue KOHIBI TPYO U B pacTpyObl YCTaHABIMBAIOTCS
rlactMaccoBble 3artymku. [Ipu tpancnoptupoBke TpyOd u3 BUILD u morpy3ouyHo-pasrpy3ouHbIX paboTax 3amperiaercsi MoJBepraTb HX
yZapHbIM Harpy3Kam.

5.1.4. Tpy6bl Ha OOBEKT CTPOUTEIBCTBA MOTYT HIEPEBO3UTHCS KEIC3HOAOPOKHBIM, ABTOMOGHIBHBIM H BOJHBIM TPAHCIIOPTOM.
5.1.5. Ilpu nepeBo3ke TPyO aBTOTPAHCIOPTOM JUTHHA CBHCAIONIMX KOHIIOB HE JIOJDKHA MPEBHIMIATh 25% UIHHBI TPyObI.

5.1.6. TpyObl moanexar pasrpy3ke Ha IUIOLIAJKY CKIAJUPOBAHMSA KPaHOM HEOOXOIMMOI IPy30MOIBEMHOCTH M YKIAAKE B IITAOCIS s
HOCTIEAYIONIEi TPaHCIOPTUPOBKH HA YYACTOK CTPOUTEIIBCTBA.

5.1.7. Ilpu npoBeAeHUH HOTPY304HO-PA3rPY30YHBIX M TPAHCIIOPTHBIX PA0OT HEOOXOAUMO 0OECTICUUTD:

- COXPAaHHOCTB TPYO, B TOM YHCIIE UX AHTHKOPPO3HOHHOTO MOKPHITHS, KaK B IIPOLECCE IIEPEBO3KH, TaK U BEIIIOIHEHHS TaKeIaXHBIX padoT;
- IIPY HAJMYUH BHYTPEHHETO [IEMEHTHO-TIECYaHOT0 MOKPHITH CIIOCO0 3aXBaTa JOJKEeH 00eCIeUlTh €ro HEMOBPEkKI1aeMOCTh;

- IenecooOpasHyo 3arpy3Ky TPAHCIIOPTHBIX CPEACTB, YUUTHIBAs BeC TPpyO HA €AUHUILY UX JIUHEBL

- HaJIOKHYIO YBSI3KY IIEPEBO3HMBIX TPYO.

5.1.8. IlpupenbcoBble CKITaABI JOIDKHBI YCTPAUBATHCS B MECTAX PasrPy3KH TPYO U3 JKEJIE3HOAOPOIKHBIX MOTYyBAarOHOB ISl KPATKOCPOYHOTO
CKIIaqUpoBaHus. B KadecTBe Ipy303axBaTHBIX CPEICTB MCIOJB3YIOTCS 3aXBaThl ¢ aBTOMATHYECKOW CTPOIOBKOH M PacCTPOMOBKOM WIIH
TpaBepCHI C TOPLIEBBIMU 3aXBaTaMU.

5.1.9. XpaneHue Tpy0 Ha cKIaJaXx M CTPOUTENBHBIX IUIOMIAAKAX AOJDKHO IIPOU3BOAUTRCA B INTA0EIAX, YJIOXKEHHBIX HAa POBHBIX
miomankax. HipkHHe M Hocnemyrolue psabsl yKIaAbIBAIOTCS Ha NPOKIAaAKd. PacTpyObl B KaXIOM psAmy IODKHBI OBITH HAIpPaBIICHBI
HOIEPEMEHHO B IIPOTUBOIONOXKHbIE CTOPOHEL. JlomyckaeTcs cknagupoBaHue TpyO 0e3 MpokIaJoK Ha CICHAIbHBIX CTeILIaXaX, HCKII0UarOmUX
pacKaThIBaHHE U NOBPEXAEHUE TPYO, a TakKe B IAKETaX.

5.1.10. Ilpu xpaHeHumnm TpyO BEICOTa IUTa0elsd HE MODKHA MpPEBBINIATh 3 M. IIpum 3TOM yCTaHaBIMBAalOTCA OOKOBBIE OIOPHL,
IpeJOTBPAIAIONIIe CAMOIIPOU3BOIBHOE PacKaThIBAHHE TPYO.

5.1.11. Ha kaxayro oTrpykaeMyIo MOTPEOUTEII0 MaPTHIO TPYO MOCTABIIMK BBIAACT JOKYMEHT O KauecTBe TPYO, B KOTOPOM JIOJDKHBI OBITH
yKa3aHbl: HAUMEHOBAHUE MPEANPUATUA-U3TOTOBUTEIISI, YCIOBHBIH MPOXOJ TPyO, MX KOJHYESCTBO W 0O0INAs [UIMHA B METpax, TEOPETHUECKas
Macca, THN ¥ KOJHYECTBO YIUIOTHHUTENBHBIX PE3WHOBBIX KOJIEL, BEIMYMHA THAPOUCIBITAHUS, IpeJaesl MPOYHOCTH NpPU PACTSDKCHHUH,
OTHOCHTENIbHOE YAJIMHEHUE U TBEPAOCTh MeTallia Tpyo.

5.1.12. Cronopsr s Tpyd nox coeaunerne "BPC" XxpaHsTCs B OTKPBITOH Tape, pacCCOPTUPOBAHHBIC IO AHAMETPaM.

5.1.13. YIIOTHUTENbHBIE PE3UHOBBIE KOJIBIA JIOJDKHBI XPAHUTHCS B 3aKPBITBHIX OMELICHHSX U OBITh 3aIUIIEHBI OT IPSIMOTO COJHEYHOTO
CBETa, 3arpsA3HEHUs] CMA304YHBIMH MaTepualaMd, MacjlaMH, KEpOCHHOM, OCH3MHOM, KHCJIOTAaMHU M LIEJI0YaMH, OKa3bIBAIOIIMMH BPEIHOE
BO3JIeHCTBHE HA PE3UHY.

5.1.14. Pasrpy3ka Ha 00BEKTaX CTPOUTENBCTBA, B TOM YHCIIE HA Tpacce, OCYIIECTBIACTCS B HAMEUEHHBIX IPOEKTOM MecTax. TpyObl BIob
TpaHIIEH YKIabIBAIOTCA pacTpyOaMy B HAIPABICHUH MOHTAXa TPyOOIIpoOBOa.

5.1.15. B ciyuae HaHeceHUS 3aLIMTHBIX IMOKPHITUH Ha TpyObl (HampuMep, LIEMEHTHO-NECYaHOrO TOKPBITHA) MX XpPaHEHHE C MOMEHTa
HAaHECECHHS ITOKPBITHS U JI0 MOMEHTA MOHTAXa TPYO JOJDKHO IPOU3BOAUTECS C TOPLAMH, 3aKPBITHIMU IITACTMACCOBBIMH 3aTJIyIIKAMH.

5.1.16. B nernee Bpems TpyOsl u3 BUILI ¢ HaHECeHHBIM LIEMEHTHO-IIECUYaHbIM MOKPBHITHEM JOJDKHBI XPAHUTBCS B MECTaX, HCKIFOYAIOIIUX
MONaJaHue NPSAMBIX COJTHEUHBIX JIy4eH, MM ObITh 3alIMILEHbI CIICLUAIBHBIM YKPBITHEM.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



5.2. 3emasiHbie padoThI

5.2.1. 3emisiHBIC PaOOTHI IO IIIAHMPOBKE TPACChI, pa3pabOTKe, 3achIIKEe U NPHEMKE TPAHILIEH IIPU CTPOUTEILCTBE TPYyOONPOBOIOB CIELyeT
POMU3BOAUTH B cooTBeTcTBUM ¢ TpeboBanussmu CHull 3.05.04 u CHull 12-04.

5.2.2. Ilepen pa3pabOTKOM TpaHILEH ClefyeT NPOU3BECTH pa3OMBKY ee ocH. [IpusMKM 1JIsi MOHTa)Xa M 3aJIeNIKH CTBHIKOBBIX COEAWHEHUH
TpyO auamerpom a0 300 MM ciieyeT OTpbIBaTh Mepe YKIAAKOH Kax ol TpyOsl Ha MecTo. PaccTosiHue Mex Iy NMpUsIMKaMHU yCTaHABIMBAETCS B
3aBHCHMOCTHU OT JUTHUHBI YKJIaJpIBaeMbIX TpyO. [Ipusimku anst TpyO auamerpom 6oinee 300 MM Jomyckaercst OTpbIBaTh 3a 1 - 2 THS 10 YKIaAKU
TpyO B TPaHLICIO C y4eTOM (DAKTHUECKOH UTHHBI TPYO U PACCTOSHUS MEXKIY CTBIKAMH.

5.2.3. Metozasl pa3paboTKu TpaHIIEH OOYyCIABIMBAIOTCS JHAMETPOM TPyOOIpPOBOJA, TEOTEXHHYECKHMH XapaKTEpPUCTHKAMH TIPYHTOB,
penbedoM MECTHOCTH, TEXHUKO-IKOHOMUUYECKIMH MOKa3aTeIsIMU TEXHUIECKUX CPEICTB.

5.2.4. I'pyHT, BBIHYTHI W3 TpaHIIEH, CleAyeT YKJIagblBaTh B OTBaJ C OAHOIH (JI€BOW IO HANpaBICHUIO PabOT) CTOPOHBI TPAHIIECH Ha
paccrosaHue He Oimpke 0,5 M OT Kpasi, OCTaBIIAA APYTyI0 CTOPOHY CBOOOIHOMN [UIS EPEABIKCHUS M IPOU3BOJICTBA IIPOYUX PadOT.

5.3. MoHTak TPy6ONPOBOA0OB H (PACOHHBIX YACTell B IPyHTe

5.3.1. Tpy6omnposoxst n3 BUIII mpoxiaanplBaroT IPEeUMYIIECTBEHHO B TPYHTE MyTeM pealu3allii TPaHIICHHONH u OecTpaHIICHHOH
TEXHOJIOTHH, a TakXKe B KOJUIEKTOpax (KaHalax). 34ech pacCMaTPUBAIOTCSA BOIPOCH! IPOKIAIKH TPYOOIPOBOJIOB B IPYHTE.

5.3.2. Tlpu npokiaake Tpy6ompoBogoB u3 BULII' B rpyHTe HOMWKEH COOJIIOAATHCS TEXHOJOTHYECKHH PErJIaMEeHT, BKIIOYAIOIINH
MOJrOTOBUTEIILHBIC, BCIIOMOTATElIbHBIE W OCHOBHBIE pPabOThI, COCTaB M OYEPEAHOCTh KOTOPBIX JOJDKHBI YBS3BIBATHCS C KOHKPETHBIMH
YCIOBHSAMH.

5.3.3. VYmnotHeHue TpU CTHIKOBKe TpyO mox coemunenus "Taidrton", "BPC" wm "YHuBepcan" ocymiecTBIsSe€TCs C MOMOIIBIO
YIUTOTHHUTEIEHOTO PE3HHOBOTO KOJIBIIA 38 CYET PaJHAIbHOTO CKaTHs €ro B KOJIBLIEBOM Ia3e pacTpyoa.

5.3.4. MoHnTax Tpy0 NpOM3BOAUTCS B CIEYIOLIEM MOpsiKe (PUCYHKH 5.5, 5.6).

5.3.4.1. HapyxHast TOBEpXHOCTh TJIAJKOTO KOHIIA TPYOBl OYHUIIAETCS OT MOCTOPOHHHX HPEIMETOB M 3arps3HCHUI ¢ IOMOIIBIO IETKH U
mmarens (pUCyHOK 5.1).

[Hletka [IInatens Ckpebox [llyn

Pucynok 5.1. KomnuiekT 1uisi MOHTa:ka Tpy0

5.3.4.2. ]Ina onpeaeneHus rpaHUI] MOHTaXKa TJIAJAKOTO KOHIIA TPYOBI B pacTpyd Ha TpyObl HAHOCUTCS CIIEIMaibHas METKa (PUCYHOK 5.2)
o pa3Mepam, yKa3aHHbIM B Tabnuie 5.1. Ha Tpy0Ost mox coenunaenue "BPC" cnienmanbHas MeTka HE HAHOCHUTCSL.

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



[mankuii xoHel TpyOwl
MeTKa
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PucyHok 5.2. MeTka Ha IrJ1aIkoM KOHIIe TPYObI

Tabmauma 5.1

PaBMCpH B MWJINMETpax

| | COCZIMHEHUE | COEUHEHUE | COSTHHEHUE | COSTUHEHHUE |

| "Yuusepcan" | "Taitron" |"Yuusepcan" | "Taiiton" |

+ + + + + +
100 72 0 73 1 85 ! 86 !
+ + + + + +
L1so 77 0 79 1 90 L 92 !
+ + + + + +
1200 ! 76 ! 8 | 89 | 98 !
+ + + + + +
1250 ! 81 ! 90 ! 94 ! 103 |
+ + + + + +
1300 ! 8 ! 95 ! 98 ! 108 !
L + + + +

5.3.4.3. Hapy»Hy0 MOBEPXHOCTH I'IAJKOT0 KOHIA TPYObI (0COO0EHHO (hacKy) [0 CHEIHAIbHON METKH MOKPHIBAIOT CMA3KOMH, TOCTaBIAEMOIT
OpeinpusTHeM - u3rorosureneM TpyO. Cmaska HoCTaBiIseTcs B JOCTaTOYHOM O0bEME U B ClIydae HEOOXONUMOCTH MOXET OBITh
JOIOJTHUTENIBHO 3aKa3aHa B TI000M KOJIHUYECTBE.

5.3.4.4. BHyTpeHHss INOBEPXHOCTh pacTpyba TpyObl (0COOEHHO Ma3 JUIl YIUIOTHHTEIBHOTO DPE3MHOBOIO KOJBIA) OYHMINACTCS OT

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



MOCTOPOHHUX MPEAMETOB U 3arPS3HEHHUH C IOMOIIBIO LIETKH U CKpeOka (pUCYHOK 5.1).

5.3.4.5. B xonbueBoii ma3 pactpyba BKJIAQABIBAIOT YIDIOTHUTEIHHOE PE3MHOBOE KOJIBI[O C IMPOBEPKOM NMPaBHIBHOCTH Pa3sMELICHHS €T0
rpe6Hs (pHCYHOK 5.3).

PucyHok 5.3. CxemMa yKJIaJAKH YIJIOTHUTEJILHOT0 PE3HHOBOIO KOJIbIA

5.3.4.6. BHyTpeHH?[ﬂ TIOBEPXHOCTH YIUIOTHUTEJIBHOI'O PE3MHOBOI'O KOJIbLa IMOKPBIBACTCSA CMa3KoH. CneayeT n30eraTh CTEKaHHs CMa3Kh
IO HAPYKHYIO ITOBEPXHOCTDH YIVIOTHUTEJIIBHOI'O PE3MHOBOI'O KOJIbIIA.

5.3.4.7. Montupyemas TpyOa mHOJaeTcsi K paHee YJIOKEHHOW TpyOe, LEHTPUPYETCS MO KOHYCHOH IMOBEPXHOCTH YIUIOTHUTEIHEHOTO
PE3MHOBOTO KOJbLA M C MOMOLIBIO MOHTQXHOTO MPUCIOCOOJICHUS! WM JIOMHKA (NP MajoM Juamerpe TpyO) BBOAMTCS B pacTpyO 10
crenHaibHOM METKU. TUIIBI MOHTaXXHBIX ITPUCIIOCOOICHUI sl COSMHEHUS TPYO MPUBEACHBI HA PUCYHKE 5.7.

5.3.4.8. [Ipy CHATHM yCHIMS MOHTaKHOTO IIPHCIIOCOOJICHUS INMAAKHH KOHEL CMOHTHPOBAHHOW TPyOBI NOIDKEH BOWTH B pacTpy® Ha
paccTosHUE He MeHee BEIUYHMHBI X U He Ooliee BEIMYMHBI y, YKa3aHHBIX B Tabmuie 5.1. PaccrosHue oT Topma pactpyba 1o TopLa pe3sHHOBOIO
KOJbl[a JODKHO OBITH OJMHAKOBBIM IO BCEMy HEepUMETPy. IIpaBHIBHOCTH yCTAaHOBKH YIUIOTHUTENBHOTO PE3HHOBOTO KONbIA B pacTpyd
IpoBepsieTcs CHeHalIbHBIM IyIoM (pucyHok 5.1). HepaBHOMepHOe paccTOsIHHE CBUAETENBCTBYET O BBITAIKMBAaHUM KOJbLA U3 Ia3a pacTpyoa,
U MOHTaX ClIeyeT MOBTOPUTH, TAK KaK 3TOT CTHIK IPH TUIPOUCIIBITAHUH JACT T€Ub.

5.3.4.9. Ilpu moHTaxe Tpyd mox coenunerue "BPC" mocie ux CTHIKOBKH HEOOXOIUMO:
- BCTaBHUTb IPABBIl CTOIOP B BEIEMKY pacTpy0a U MPOJBHHYTH €ro BIPABO JI0 yIIOPa;
- BCTaBHTh JICBBIi CTOMOP (CO CTOMOPHOM MPOBOJIOKOI) B BEIEMKY pacTpy0a U MPOABUHYTH €0 BICBO 0 YIOpa;

- BOTHYTb CTOIIOPHYIO ITPOBOJIOKY BHYTPb BBICMKHU paCprGa.

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



Vnoxennslii TpyoonpoBoz ¢ coenunerrem "BPC" uMeeT BO3MOKHOCTh OCEBOTO YJIMHEHUS B KaX/IOM CTBIKE 32 CYET TEXHOJIOTHYECKOTO
3a30pa MEK/1y HAIUIaBJICHHBIM BAJIMKOM U IIPUJIMBOM B pacTpyOHOMN YacTH TPYOBL

[Ipu TpeboBaHNM aOCOIIOTHO UCKIIIOYHUTH yIUIMHEHNE HEOOXOMMO PacTATUBaTh TPYyOOIIPOBO MPH MPOKIAIKE MO YYaCTKaM C MOMOIIBIO
KaHATHOM TSTH.

Ilpu ucnonb30BaHUU AJIsI MOHTaXka TPyOONpOBOJa TpyO MepHOM JIHHBI (MeHee 6 M) MX IVIaJKHe KOHIIBI HEOOXOIMMO MpPEABAPUTEIHHO
oTpe3arb 10 TpeOyeMol IMHBI U 00padoTaTh UITM(MAIIMHKAMYU C LEJIbI0 NPUBEICHHUS BEJIUYUHBI HAPYXKHOTO JAMaMETpa K TpeOOBaHHUIM
TEXHHYECKHX YCIOBHU. B 3TOM ciydyae mist TpyO nox coenuueHue "BPC" HamiaBieHHbIH BajMK, OTPE3aHHBII BMECTE ¢ MaTPyOKOM, MOYKHO
3aMEHHUTH UCIIONB30BAHUEM CHELHAIBHOTO IPUCTIOCOOICHHS (XOMYTHI C OOJITOBBIM COCIUHCHUEM ), IIOKa3aHHOTO Ha PUCYHKE 5.4.

PucyHnok 5.4. CnenuanabHoe NpHCNOCcodJIeHHe, 3aMeHsII0IIee HAJIABJIEHHbIH BAJINK

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



Oumncrka TJIAJIKOT0 KOHIIa

HaneceHune JUHUH OIrPAHUYCHHUS HA ITIAIKOM KOHLIE prﬁbl

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



i IOBEPXHOCTH IVIAJKOI0 KOHIA TPYObI

Cmaska Hapy:KHO

QumncTka pacTpyoba

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



A )

Cma3ka BHYTpPeHHell OBePXHOCTH YIUIOTHATEIbHOI0 Pe3HNHOBOI0 KOJIbIA

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



CMOHTHpPOBaHHOE COeTUHEHHE
Pucynok 5.5. Ilopsinok MoHTa:ka TPyO noa coequnHenus "YHupepcaa' u "TaiiTon"

O4YHCTKA I1aKOr0 KOHIA

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



U MOBEPXHOCTH IVIAIKOI0 KOHIA prﬁbl

Cmaska Hapy:KHO

Ouncrka pacrpyda

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«):[peBrpazI» - ACPEBSIHHBIC 10MaA.
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YcTraHOBKA YIUIOTHATEIbHOTO Pe3HHOBOIO KOJIbIA B PacTpyo

il NOBEPXHOCTH YINIOTHUTEIbHOI0 Pe3HHOBOI0 KOJIbLA

Cmaska BHyTpeHHe

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



AN A bk Y

CMOHTHpPOBaHHOE COeTUHEHHE
Pucynok 5.6. Ilopsinok MoHTaxka TpyO noa coequnenue "BPC"

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.
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pPPYC.

a - IPU MOMOILM JIOMA M JepeBsiHHOro 6pyca (ais 100 mm)

e
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0 - MpM MoOMoIM NeTJH M BUJIb4aToii mranru (aias 100 - 150 mm)

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



TpoccoBas Tsra

B - IPM MOMOLIH NeTJU ¥ TpocoBoii Taru (aJst 100 - 300 mm)

I - IPH NOMOILH IKCKABaTOPA M JAepeBsiHHOro Opyca (a1s 100 - 300 mm)

He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.



2 3aMXOBbLIE
LLITAHTH

1 - IPY MIOMOIIH ABYX 3aMKOBBIX mTanr (st 100 - 300 MM, MOHTaKHO-IEMOHTAKHOE ITPUCIIOCOOJIEHHE)

PucyHnok 5.7. Tunsl npucnocodaeHnii 1Jisi MOHTAKa H ICMOHTAXKa TPYO

5.3.4.10. YnoxeHHble TpyObl, PH HEOOXOAMMOCTH, MOXHO Pa3beJUHUTH. TpPyObl BBITATMBAIOT C IOMOILBIO PEEYHOro JOMKpaTa W
coctaBHOI 000iiMbI. [[11s1 pazbenunenus Tpy6 mon coenunenue "BPC" HeoOXoquMo npeaBapuTeIbHO yIAIUTh CTOMOPBL. B ciiyyae moBTOpHOTO
COeMHEHHs TPYO CIIEAyeT HCIOJIB30BaTh HOBOE YILIOTHUTEIEHOE PE3HHOBOE KOJIBIIO.

5.3.4.11. Ilpu yxopauuBaHuH TpyO Ha CTPOUIIIONAAKEe HEOOXOAUMO Ha IIaJKOM KOHIIE BBITOIHUTE (acky 5 x 30°.

5.3.4.12. MoHTax TpyOOIpOBOAa CJIEAyeT NPOM3BOJUTH METOJOM MOCJIENOBATEIbHOTO HApallMBaHUS W3 OAMHOYHBEIX TpyO
HEMOCPEJCTBEHHO B MPOSKTHOM TOJIOKEHHH TPYOONpoBoIa (Ha THE TPAHIIIEH).

5.3.5. 3aceinka prGOHpOBOHOB JOJDKHA OCYHICCTBJIATBCA B [iBa IpHUEMa - 4YaCTU4YHAs 3aCbllIKa A0 MPCABAPUTEIILHOIO HCIBITAHUA WU
OKOHYaTECJIbHAasA 3achbIllKa II0CJI€ NPEABAPUTEIIBHOIO I'MAPaBIMYECKOTO HCIbITAaHUSA. YacTuyHas 3achllka pr60Hp0B0£[a TMPOU3BOAUTCA IJIsA
NPpEAOTBpAICHUS IEPEMCILICHU S pr6 10J1 BO3/ICKICTBHUEM JIaBJICHUS BO BpeMs MPECABAPUTEIIBHOTO r'HAPABINYECKOTO UCTIBITAHUA.

5.3.6. YacTnuHas 3achIlKa TPAHIIEU IIPOU3BOJHUTCS B CICAYIOIIEM IOPSAKE: IPEABAPUTEIILHO IPOBOJUTCS TOAOUBKA Ma3yX U YacTUYHAS
3achllka TpyO IpYHTOM, HE COJep KalllUM BKIIIOUEHHUH pa3mepoM cBbile 1/4 nuamerpa TpyO Ha BbicoTy 0,2 M Hajx BepxoM TpyObl. Bo Bpems
3aCBINKU MPOM3BOAUTCS PaBHOMEPHOE MOCIOWHOE YIUIOTHEHHE IPyHTa ¢ 00EHX CTOPOH TPYOBI O NMPOEKTHOH INIOTHOCTHU. IIPUSMKH U CTBIK
JIOJDKHBI OBITh OTKPBITHI (PUCYHOK 5.8).

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



Pucynok 5.8. 3acpinka TpaHiuen

5.3.7. OxoHuaTenbHas 3achlllKa TPAHIIEH MHPOM3BOAUTCS IIOCNIE MPEABAPUTENBLHOrO HCIBITAaHUS TpyOompoBoaa. I[lpensapurensHo
HPHCHINAIOTCA IPUAMKH M CTHIKH C TIIATEIbHBIM YILIOTHCHHUEM IPYHTA.

5.3.8. IIpu npokinagke TpyOONIPOBOIOB B IPYHTE C IOMOIIBIO OSCTPAHIICHHBIX TEXHOJIOTHI JOJKHBI HCIOJIB30BAaThCS PacTpyOHbIE TPYOBI
n3 BUYLII, oOecrneunBarone Maible YCHINS TPOTATHBAaHHS, HEPa3beMHOCTh CTHIKOB M  BBIJCPXKHBAIOIIME pabodee JaBlICHHE
TPAHCHOPTUPYEMOH CpEJIBI.

5.3.9. B kadyecTBe MeTOI0B OecTpaHieiiHoi npoknaaku tpyd u3z BUILIT pekomeHayeTcs MCIOIb30BaTh NOPHU30HTAIBHOE HAIPABIEHHOE
OypeHHe 1 MIKPOTOHHEINPOBAHHUE.

5.3.10. IIpu npumenenunu tpy6 u3 BUILI B GecTpaHIIEHHBIX TEXHOJIOTHIX UCIONB3YIOT IBa METO/Ia MX COOPKH:
- TOCJIEJOBATENbHOE HapalMBaHHEe IPOTACKUBAEMBIX CEKIHH TPYOOIPOBOAa (IIPH CTECHEHHBIX YCIOBUSIX CTPOUTEIILHOM TUIOIAIIKH);
- TOJIHAsS TIpe[BapHTeIbHAs COOpKa MPOTACKUBAEMOMN CEKIMHU (IIPH BO3MOXKHOCTH PACTSHKKH COOpaHHOM IUIeTH TPyO 1Mo BCeil IIHHE).

5.3.11. Ilpm peanuzauuu OecTpaHIICHHBIX TEXHOJOTHMH TNPOKIAAKM BO3MOXHO mpuMmeHenue tpy6 u3 BUIID ¢ pactpyOHO-
(ukcupoBanubM coequaenueM tuna "BPC" (pucyHok 5.9) u cBapHBIM HaxJieCTHBIM coeaunneHneM tumna "H3" (pucynok 5.10).

Pucynok 5.9. Pactpy6Hbie coequnenus Tuna "BPC"

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



Pucynok 5.10. CBapHoe HaxJiecTHOe coequHeHne TpyO Tuna "H3"

5.3.12. Coequnenne "BPC" (cM. pucyHOK 5.9) BBINOIHEHO B BHIE (PUKCHPOBAHHOIO PAaCTPyOHO-CTOIOPHOTO COCIMHCHUS, B KOTOPOM
TePMETHYHOCTH O0ecIieYrBaeTCs IPUMEHEHHEM JIBYXCIIOITHOTO YIUIOTHUTEIBFHOTO PE3HHOBOTO KOJBIIA.

5.3.13. Coenunenne "BPC" mpoTHBOIEHCTBYET YCHIIMSM pPAacCOSIWHEHHUs TPYyO NpH MPOKIAJKe M JKCIUTyaTallid TpyOOmnpoBoaa INpH
CJIO’KHOM pelibe)e MECTHOCTH, B MECTaX OCaJIKU IPYHTA M NP YAAPHBIX Harpy3Kax: CBAPHON HAIUIBIB HA IJIaJIKOM KOHIE TPYOBbI U JIBa CTOIOPA,
BIIBUTaeMbIE ITOCJIC CTHIKOBKH TPyO B BBIEMKY pacTpyda M (UKCHpyeMBle CTOIIOPHOM IPOBOJIOKOH, HE ITO3BOJIIOT HAPYLINTH COCAUHCHHUE.
Coenunenune "BPC" He sBISeTCS )KECTKHM U MO3BOJISET OTKJIOHATHCSA OT OCH HA Yroi 1o 5° i Tpy0 ¢ BHyTpeHHHM auameTpoM 100 - 150 Mm
u 110 4° st Tpy6 ¢ BHyTpeHHUM auameTpoM 200 - 300 MM (Iipu COXpaHEHHH MMOJTHOM TepMETHYHOCTH CTHIKA).

5.3.14. CapHoe HaxnectHoe coenuHeHue Tuma "H3" (cM. pucyHok 5.10) BBINONHSETCS 3JIEKTPOIYrOBOM CBapKOH OTHEIBHBIX TPYO
HUKEJILCOJCPIKAIUMH JJIeKTpoaMy. He3HauuTenbHBIE YCHIUS IO HPOTATUBAHMIO IUICTEH TAaKHX TPyO NpH peali3aliii OeCTpaHIICHHBIX
TEXHOJIOTHH TOCTUTAIOTCS 3a CUET HU3KOT'O U MOJIOToro pacTpyoa.

5.4. TuapaBaMyecKHe HCNBITAHUSI TPYOONPOBOIOB U C1a4a B IKCIIYaTALUIO

5.4.1. CMOHTHpOBaHHBIH TpyOOIPOBOJ TOJICKAT HCHBITAHUIO HA IPOYHOCTh W IUIOTHOCTH (TEPMETHYHOCTH) THAPABIMYECKHM
criocobom. [IpenenbHas JUIMHA AU UCTIBITAHUS 32 OJIMH TIPHEM TPyOOITpOBO/Ia U3 YYT'YHHBIX TPYO MOJDKHA OBITH He Oosiee 1 kM, mpu Gosbuiei
JUIMHE - ydacTkamu He Oosnee 1 kM. [IJIMHY HCHBITAaTENBHBIX YYaCTKOB TPYOONPOBOJOB MPH THAPABIMYECKOM HCIIBITAHUU pa3peniaeTcs
IIPUHUMAThH CBBIIIE | KM IIPH yCJIOBHH, YTO BEIMYMHA JOMYCTHMOTO pacXojAa MOAKAauYe€HHON BOJBI JOJDKHA ONPENENATHCS KakK JUId ydacTKa
IMHOM 1 KM.

5.4.2. UcnibTanue TpyOONpoOBOIOB 10JKHO IPOBOAUTLCS B 2 HTama:
- IIpe/IBApUTENIbHOE UCIIBITAHNE HA IPOYHOCTH U T€PMETHYHOCTD, BHINOIHAEMOE [IOCIIe YaCTHYHOI 3achIIKU TpyOonposoa (5.3.6);
- OKOHYATeIbHOE (IPHEMOYHOE) HCIBITAaHNE Ha IPOYHOCTD U FEPMETHYHOCTD, BEITOIHAEMOE TIOCIIC OTHOH 3aChIIKU TPYOOIPOBOA.

O0a dTarma MCIBITaHHUs JOJDKHBI BBIIIOJIHATBCSA 10 YCTaHOBKHU I'MAPAHTOB, BAHTY30B, IPEAOXPAHUTEIIBHBIX KJIalIaHOB, BMECTO KOTOPBIX Ha
BpEMs UCIIBITAaHUA CIEAYCT yCTaHaBJIMBaTh q)HaHI_IeBBIG 3aryIylKu.

P P
5.4.3. BeauduHbI BHYTPCHHETO PaCYE€THOI'O daBJICHUSA U HUCIBITATCJIBHOI'O JIaBJICHUA UL TPOBEACHUA NPEABAPUTCIBHOIO U

IIPpUEMOYHOTO HUCTIBITAaHUI HaIlOpHOTO pr6onposoz[a Ha MPOYHOCTb HOJIKHBI OBITH OIpE€ACIICHbI INIPOCKTOM U YKa3aHbl B pa60qeﬁ
P .
JAOKYMEHTallUU. B CJIyda€ OTCYTCTBHSA B IIPOCKTEC YKa3aHHBIX BEJIMYMWH BCIMYWMHA BHYTPEHHETO PACUYCTHOI'O AAaBJICHUS TNIPUHUMACTCS paBHOU

P F
paboueMy JaBJICHUIO B TPYOONPOBOJE, a BEJINYMHA UCIBITATEIBHOTO JABICHHS =1,5x (Ho He Mmenee 1,5 MIla u ne 6onee 0,6 or
3aBOJICKOT'0 HCIIBITATEILHOTO JABICHUS).

BennunHa HCIIBITATEILHOTO JaBJICHUA Ha I'CpMETUYHOCTH JUIS IPOBEACHUS KaK IPEABApUTCIIBHOIO, TaK U IPUEMOYHOI'O HUCTIBITAHUI

HaIlOpPHOT'0 TPyOOIPOBOAA NOJDKHA OBITH PABHOM BENMYMHE BHYTPEHHETO PACUETHOTO JABIICHUS mroc BemuumHa SF | mpummMaeMas B
COOTBETCTBUM ¢ Tabiumed 5.2 B 3aBHCUMOCTH OT BEPXHETO Ipefiela M3MEPEHMS [aBICHHUs, KIacca TOYHOCTH M ILICHBI JETICHUS IIKaJIbl

F
MaHOMETpa. HpI/I OTOM BCJIMYHMHaA HE [OJDKHA MHNPEBBINIATH BEJIWMYUHBI NPUEMOYHOI'O HCIBITATEIBHOTO JIaBJICHUS pr601'[p0BOI[a Ha

IIPOYHOCTH

Tabmuma 5.2
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by JUIA pa3jIMYHbIX BEJIUYUH

BHYTPEHHET0 PACYeTHOro AaBJIeHHs B TPyGonpoBoae

T -

Py JenbTa P is pa3iuyHbIX BEIMYMH BHYTPEHHETO PACYETHOrO JaBlicHus P }

I P p |

I MIla | B TPYOOINPOBO/IE U XapaKTEPUCTHUK MCIIONB3yEeMbIX TEXHHYECKHX MAHOMETPOB !
I T -Tomee- T-----T-----T-=-=----- T-----T-=-=-Tm=m-=- T-----T-----T--=----—- +

| Bepx-ueHa Jlensra P,Bepx-juena /lensta P,;Bepx-jneHa |[lensta P, Bepx-uena Jlensra P,|
| Huid |meme-; MIla |Huit |nene-, MIla |Huii |nenme-] MIla |umii jmene-; Mlla |

| impe- HuA, | Ipe- |HH, | Ipe- {HU, | Ipe- |HHL, | |

i men Mlla | men (MIla | men (MIla | men (MIla | !
| m3me-| | m3me-, | m3me-; | m3me-| | |

| pewns, | jpermsl | lpemms! | lpemmt] | |

| | | | | | | | | | | | | |

| HaB- | AaB- | 1 (HaB- | I \HaB- | |

| omel | mel | mel | mel | |

| | | | | | | | | | | | | |

| HASA, HUA, (HUS, HUA, I

i Mla | | Mlla || Mlla | | Mlla || l

! Femeee L e e At R S R N e Fremeee T +

o 0,4! 0,6 10,002! 0,02 ! 0,610,005 0,03 !0,6!0,005 0,05 !0,6!0,01! 0,07 !
S — o S S S S S S S S S S S +
10,41 -1 110,005/ 0,04 11,6'0,01! 0,07 !1,6!0,01! 0,1 !1,6!0,02! 0,14 !

O e

1,21-12,510,01! 0,1 12,510,02! 0,14 ' 410,05 0,25 | 4'0,1! 05 !

2,01-1 410,021 0,14 | 410,05/ 025 | 410,05 03 | 601! 05 !
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14.01- 6 10,02] 024 ! 60,05 04 110'0,1! 0,6 ! 10102 1 !

P 500 P oo o i
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5.4.4. O60py,£[OBaHI/Ie JJIA TUAPABIMYECKOI'O UCIIBITAHUSA COCTOUT U3 OIPECCOBOYHOT'O HAacoCa, MAHOMETPOB, MEPHOTO Oaka WIIH BoJOMEpa
JUISL UBMEPEHUSI KOJIMYECTBa MOJIKAaYMBaeMOU BOJBI U BEJIMUHUHBI YTEUKH.

5.4.5. Ha KOHLIaX MCMBITBIBAEMOT0 y4acTKa TPyOOIpOBO/Ia yCTAHABIMBAIOTCS 3arJIyIIKH.

5.4.6. Ha KOHIIax pr60np0B011a, 3aKPBITHIX 3arjlyllikaMi, K Hadally HCIIBITAaHUS JOJIKHbI OBITH YCTaHOBJICHbBI BPEMCHHBLIC YIIOPbLI IJIs
BOCHPUATHUSA NaBJICHUA BOJBI HA 3arTyIIKH, BOSHUKAIOWIIETO IIPU MOABEME TaBJICHUS B pr60HpOBOZ[€ (pI/ICyHOK 5.1 1)

T o Copoc
= OT HarHeTawlLero Hacoca BO3OYXa

-

S
| 4 VYmop CranpHas
YR I1aCTHHA
ey
T

....
e
A ]
won?,

Pucynok 5.11. Iloaroropka Tpy6onpoBojia K ruApOUCIbITAHUIO

5.4.7. Ilepen HayanoM MpPOBEACHHSA THIPOHCIBITAHUS CIEAYeT MPOBEPUTh M YOCOUThCA, YTO M3 INPEABIBICHHOTO K HCIIBITAHUIO
TpyOOIpoBoia MOTHOCTBIO yAaleH Bo3ayX. HamomuaTs TpyGompoBon B0l pekoMeHayeTcs ¢ Oonee HU3KOH CTOPOHBI ydacTka. s ynaneHus
BO3/lyXa BO BCeX Hamboliee BBICOKHX TOUKAX y4acTKa TPyOOIPOBOAA yCTPaUBAIOT BO3AYXOBBIIYCKHbIE CTOSIKU U3 TpyO AuamerpoM 25 - 50 MM ¢
3aMOPHBIMU BEHTHUJISIMH, BBIBEJJCHHBIMU HaJl yPOBHEM 3E€MIIN.

5.4.8. UcnbiTanust TpyOONpPOBOJOB ¢ BHYTPSHHUM L[EMEHTHO-TIECYaHBIM TOKPBITHEM CJICAYET HAYMHATH IOCIE 3allOJHEHUSI ero BOAOH M
NpeIBapUTENIbHOMN BBIISPIKKU MO AaBIeHHEM (MPUOIHU3UTENBHO 2 KIc/CM2) B T€USHHE CYTOK (JUIs IPOIMUTKH MOP LIEMEHTHOTO PacTBOpa).

5.4.9. Ilpu ucnbpiTaHuK TpyOOIPOBOA HA IPOYHOCTH BBIOJHSIOTCS CICYIOIIHE ONCPALUN:

- IIOCTENEHHOE MOBBILICHUE JaBIeHHs B TpyOonpoBoze (1o 3 - 5 krc/cM2) ¢ BbIACPKKOH NaBIeHUs HA KXKAOH CTYIEeH! HE MEHee 5 MMH 1
OCMOTPOM TPYO U CTHIKOBBIX COEANHEHHIA;

- Ipu 0OHAPY>KCHUH yTEYKU BO BpPeMs MOBBIIICHUS JaBICHUSI HEOOXOIMMO yCTaHOBUTH NPHUNHY HApPYIICHHUS TepMETHYHOCTH U IIPUHATH
MEpHI [0 €€ JINKBUAAINY; YCTPaHeHHE OOHApYKCHHBIX AE(PEKTOB TPyOOIpOBOJa MOXKHO NPOU3BOAUTH IOCIE CHIDKCHHS JABICHHS B HEM J0
aTMocepHoro;

- KaTCropu4CCKU 3aIpeuiacTcs XOKACHUEC 10 UCIIBITHIBAEMOMY pr601’Ip0BOZ[y, TNIPpOCTYKHUBAHUEC, IOATATBAHNUC 0OJITOBBIX COSIII/IHCHI/Iﬁ n
HaXO0XJICHUEC paGqux B TpaHIICEC;

- OpU NOCTUXKCHUU B pr6OHp0B0,IIe HCIIBITATCIIBHOTO JABJICHUA B TeueHHe He MeHee 10 MHMH He JIOITyCKaroT IMaJACHUS NaBJICHUSA

Oouibine yeM Ha 1 Kre/cM2, IPOU3BO/IS AOTIOIHUTEIBHYIO TOIKAYKY BOJBI 10

5.4.10. Tpy6GomnpoBoI CUMTAETCS BBIACPKABIINM HUCIBITAHUE HA TIPOYHOCTD, €CIH MPH JOCTHKCHHH HCIBITATEIFHOTO IABICHHUS B HEM HE
MPOM30IeT pa3pbiBa TpyO, HAPYIIECHUS CTHIKOBBIX COSAMHEHUH U ITPH OCMOTpE TpyOOIpoBoaa He OyaeT 0OHAPYKEHO yTeUeK BOABI.
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5.4.11. Ucnbrtanust Tpy0ONpoBoO/ia Ha MIIOTHOCTh (FEPMETUYHOCTD) MIPOM3BOJISATCS B CICAYIOIIEH MOCIeI0BATEIbHOCTH:
F
1) maBneHue B TPyOOIPOBOJIE MOBBIIAIOT 10 BEIMYMHBI HCIIBITATEILHOTO JABJICHNS Ha TEPMETUYHOCTD

T . h
2) GuKcUpyYIOT BpeMs Havajla UCIIBITAaHUS U 3aMepsIOT HayalbHbIN ypOBEHb BOJBI B MEPHOM Oauke
3) npoBoJAT HAOMIONEHNS 3a aJEHUEM JaBICHHA B TPYOOIIPOBOJE; IPH 3TOM MOI'YT MMETh MECTO TPU BapHaHTa IaJeHUs JaBICHUS:

- ecni B TeueHue 10 MUH JaBIICHHE ymaaet HE MEHEC 4Y€M Ha JBa [CJICHUSA IIKaJlbl MaHOMETpa, HO HE 6yL[CT HUXXE BHYTPEHHETO

P
pacuyeTHOro , TO Haﬁmoueﬂue 3a NaJCHUECM IaBJICHUSA 3aKaHYHMBaIoT,

- ecnu B TeueHue 10 MUH gaBiIcHUE ynaaetT MEHEE 4€M Ha JIBa JACJICHUA HIKalbl MAHOMETpPA, TO Ha6J'I}OZ[eHI/Ie 3a CHMDKCHHUCM JIABJICHUA 10

P
BHYTPEHHETO pacuYC€THOI'O CJIEAYET NPOa0IKATh 40 TEX MOP, MMOKa AABJICHUEC YNAaACT HE MCHEC YEM Ha J1Ba ACJICHUS LIKaJIbl MaHOMETpA, IMPU

9TOM IPOAOJIKHUTCIBHOCTDH HaONIOEHNUsT He JOJDKHAa ObITh Oojiee 1 yaca. Eciu 1Mo MCTEUEHHH 3TOTO BPEMCHU HABJICHHUEC HE CHU3UTCA N0

BHYTPEHHETO PacyeTHOTO JaBJEHHSI ', TO CIENyeT IPOHM3BECTH cOpPOC BOIBI W3 TPYOONpOBOJAa B MEpHBIH 0adok (WIM 3aMepHTh 00BeM
COPOLICHHOH BOJBI IPYTHM CIIOCOO0M);

P
- eciii B TeueHue 10 MuH JABJICHUEC yNaJICT HUXKE BHYTPEHHETO PaCUCTHOTO , TO DaJIbHCUIICC UCIIBITAHUEC pr6onp030):[a IIpeKpalaroT

U IPUHUMAIOT Mepbl A OOHAPY>KEHUsI CKPBITHIX Je(eKTOB TPyOOIpOBOaa, BELICPKHUBAsL €r0 II0J] BHYTPEHHUM PacyeTHBIM JaBICHHEM 10
TeX HOp, OKa IPH TIIATEIBHOM OCMOTpE He OyAyT BbIABICHBI A(EKThl, BEI3BABIINE HEAOMYCTUMOE IIaJieHHE JaBIEHUs B TpyOOIpPOBOE.

5.4.12. Tlocne okoHYaHHS HAOIONCHNUS 3 MTAJICHIEM JaBJICHUS 10 IIEPBOMY BapHaHTY U 3aBepLICHHS cOpoca BOJBI II0 BTOPOMY BapHaHTY
HEO0OXOAUMO BBIIOJIHHUTH CIICAYIOIIIE ONIePalliuy:

P
- NOAKAa4YKOMU BOAbI U3 MEPHOTO 0auka MMOBLICHTH JAaBJICHUC B pr6onp030zle [0 BEJIUYHUHBI UCHBITATEJIBHOIO Ha T€PMETUIHOCTH N

T . h
3a(1)I/IKCI/IpOBaTB BpEMsI OKOHYAaHUS HCIIBITaHUS HAa ITEPMETUYHOCTDH 1 3aMEpUTH KOHCYHBIN YPOBEHb BO/Ibl B MEPHOM Oauke N

Iy T, .
- ONIPENENIUTH IPOJODKUTEIBHOCTD HCIBITAaHUA TpyOonpoBoaa (~° - ~ " ), MUH, X 00beM IIOAKAYCHHOI B TpyOOIIPOBOJ] BOIBI H3 MEPHOTO
Oauka Q (11 HMEpPBOTO BApHAHTA), PA3HOCTh MEXIY O0BEMaMH MOAKAUYCHHOH B TPyOOIpOBOJ M COPOIICHHOH M3 HEr0 BOJBI MIM 00BEM
JOMOJHUTENBHO IOAKAYSHHOH B TpyOompoBoA Boxsl Q (@i BTOPOro BapHaHTa) M PACCUMTATh BEAMYMHY (DAKTHYECKOro pacxoja

JIOTONTHUTENLHOTO 00bEMA 3aKaUeHHOH BOb , I/MuH, 110 popmyJie

_ g
o 2
LI 6

5.4.13. TpyOompoBOx CYMTAETCS BBIACPIKABIIMM THMIPABIMYECKOE HCIBITAHHE HA IUIOTHOCTB, €CIM BEIMYMHA (DAKTHYECKOH YTCUKH,
omnpeneneHHol mo dopmyie (5.1), Oyaer MeHee TOITyCTUMON corylacHO Tadnuue 5.3.

Tabmuma 5.3

JlonycTHMbIe BeJIMYHHBI yTeueK ISl COOTBETCTBYIOUINX JHaMeTPOB TPy6onpoBoaa

T -
i YcnoBublid tuamerp | JlomycTHMasi BelMMYMHA YTEUKH <*> |
| TpyOompoBoxa, MM | Ha y4actke jaiuuHOM 1000 M, n/MuH |
+ + +
| 100 | 0,50 |
+ + +
| 150 | 0,75 |
+ + +
| 200 | 1,00 |
+ + +
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L 250 ! 1,10 !

! 300 ! 1,20 |

+ + +

i <*>Ilpu JUIMHE UCIIBITHIBAEMOT0O y4acTKa Oojee MM MeHee 1 KM
IpUBEZIeHHAsi B TaOJIMIlE BEJIMYMHA YTEUKU JOJDKHA OBITH YMHOXKEHA,
|

|Ha €T0 JUIMHY, BRIPAXKCHHYIO B KM. |

L

5.4.14. JInsa mpenoTBpamIeHNsT OCEBBIX IEPEMEICHUH PacTpyOHBIX TPYO IpH T'MAPABIMYECKHX HCIBITAHUAX CIEAyeT IPHMEHSTH YIIOPE
(tpu MOBOpOTE TPYyOOIPOBONOB) M TYIHKOBEIE YIIOPEL.

[Tpu npumenenunn pactpyOHbIx TpyO nuamerpamu 100 - 300 mm ¢ coequnenusimu "BPC" ycTpoiicTBO yriopoB He00s3aTENbHO.

5.4.15. PacyeTHble yCUiIHs Ha TYMUKOBBIN YIOp OT BO3JCHCTBUS BHYTPEHHETO JAaBJICHHS OIPENEISIOTCs 1Mo hopmyie

rae - COOTBETCTBYIOIIEC YCUIINE HA YIIOP,

- CPEIMHHBIN paguyc TPyObI;
P - ucnbITatenbHOE AaBiIeHUE B TPyOOIPOBOJIE.

Jlng ynopa, yCTaHOBJICHHOTO Ha IIOBOPOTE TPYyOOIPOBOAA, 3TH yCHINS PABHBL:

N, =0,5sD,Psn=
. (53)

rae ® - yron mosopora Tpy6ompososa.
5.4.16. Pacuer ynopoB ciieZlyeT BHIIOJIHATh B COOTBETCTBUH C "PeKOMEHAaMsAMU [0 CTAaTHYECKOMY PacueTy yIopoB U SIKOpeil HalopHBIX
Tpy6ompoBoos", pazpadoranneivu BHUMBOJAT'EO u MUCH um. KyiiOsimiesa.

5.4.17. 1nst npakTUYECKOr0 UCIIOJIb30BAHHUS BOSMOXEH PacueT 10 HOMOTpaMMaM.

[Ipu mpou3BOACTBE PabOT IO YCTPOMCTBY YIOPOB ClieAyeT COOI0aaTh TPeOOBAHMUS, HU3JIOKEHHBIE B MOCOOMH "MeTomuka W yKIajaKa
YYTYHHBIX, KeIe300€TOHHBIX 1 acOSCTOIEMEHTHBIX TPyOOIPOBOIOB BOJOCHAOKEHHS M KaHAIM3aIHK".

5.4.18. TIpoBeneHue TUIPABIMYECKUX HCIBITAHUN TPYOONPOBOJOB JOMYCKACTCS IOCIE JOCTHKCHUS OETOHOM YIOPOB HMPOYHOCTH HE
MeHee MPOSKTHOM. 3achIlKa ymopoB U MPUMBIKAIOIINX K HEMY Y4acTKOB TPYO JOKHA MPOM3BOTHUTHCS CIOSAMH 15 - 20 ¢M ¢ yBIaKHEHHEM U
TIIATENILHBIM YIUIOTHeHHeM. CTeneHb YIUIOTHEHHS TPYHTa JO/DKHA 00€CIeurBaTh JOCTIDKEHHE YISIBHOTIO Beca CKelieTa YILIOTHEHHOIO TPyHTa
1,5 /M3 1151 iecyaHbIX TPYHTOB U 1,6 T/M3 /I CYTJIMHKOB U TJIHH.

5.4.19. KoHCTpyKIMIO YIIOPOB peKOMeHayeTcs BbIOMparh 1mo Mmarepuanam Mocumknpoekra CK 2110-88 "KoncTpykuust ynopos aist
HAMOpHBIX TPYOONPOBOMOB M3 JKEIE300CTOHHBIX, AacOECTOLEMEHTHBIX, YYIyHHbIX M cTajbHbIX Tpy0. Yacts 2. Marepuansl st
MPOEKTHUPOBaHuUs" .

5.4.20. ITocne mpoBeneHNs HCIBITAHUN JOIDKCH OBITH COCTABIICH aKT IIPUEMKH TPYOOIPOBOJA B COOTBETCTBUH ¢ TpeGoBanusMu CHull
3.01.04 (m. 1.10).

6. O0uue TpeGoBaHNs 6€301aCHOCTH U 0XPaHbI OKPY KalOLIell cpebl B IIEPHOJ MPOU3BOACTBA PadoT N0 NPOKJIAJKe U NepeKaaaKe Tpyo

6.1. Tlpu mpom3BoACTBE PabOT IO MOHTAaXy HAPYKHBIX CHCTEM BOJOCHAOXEHHS W3 UYTYHHBIX TPYO M COCAMHUTENBHBIX YaCTeH
HeoOxoxumo cobumonath TpedboBanus CHull 12-04.
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6.2. CxagupoBaHue 4yTyHHBIX TPYO, COCIMHMTENBHBIX YaCTEH M CTPOUTENBHBIX M3AENUH U MaTepUalIoB A YCTPOUCTBA KOJIOALEB U
YIIOPOB OJKHO OCYIIECTBIIATHCS C Y4€TOM TpeOOBaHUI pa3/ienoB COOTBETCTBYIOINX TEXHUYECKUX yCIOBUH HA HUX.

6.3. MaHI/IHyIISILII/II/I IIpU IIOI'PY3KE U pasrpy3Ke pr6, COCIUMHHUTCIIbHBIX qacTe u APYruXx CTpOUTEIbHBIX I/I3I[CJTHﬁ JAOJDKHBI ITPOU3BOUTHCS
C UCNIOJIb30BAHUEM MHBCHTAPHBIX I'PY303aXBaTHBIX HpHCHOCOGHCHHﬁ 1 Tapbl (CTpOl'IOB, MSATKUX ITOJIOTCHEL, TPAaBEPC, 3aXBATOB U T.l'[.) C y4€TOM
TMIPUMEHACMBIX MMOABEMHO-TPAHCIIOPTHBIX MEXAHU3MOB.

6.4. PaboTa Ha UCIOIB3YEMBIX [IPU CTPOUTEIHCTBE MAIIMHAX JIOJDKHA MPOM3BOAUTHCS B COOTBETCTBHH C MPOSKTOM MPOM3BOACTBA pabOT
JIMLAMH, UMEIOIIMMH CIICIIHANIbHOE pa3penieHue. JIomycKkaroTes K dKCIUTyaTaluy TOJIbKO HCIPaBHbIC MAIINHBI, HHCTPYMEHTBI, IPUCTIOCOOICHUS
W CpeIcTBa MaJoi MEXaHHW3alMH, YTO JOJDKHO IOATBEPXKAATHCS B YCTAHOBICHHOM IOPSIIKE C YKa3aHHEM CpPOKOB, OTOBOPEHHBIX B
TEXIACIOpTaX.

6.5. IIpu nepeMelleHIH IPyHTa, TPYO ¥ T.I. paOOTHHUKH JOJDKHBI HAXOJUTHCS B 0€30MaCHOi 30HE MPOBEICHHS padoT.

6.6. Ilpu mposegeHHH pabOT HEOOXOMMMO IOCTOSHHO KOHTPOJMPOBAaTh COCTOSIHHE OTKOCOB B HEPACKPCIUICHHBIX TpaHIICSAX H
KOTJIOBAaHAaX, a B PACKPEIUIEHHBIX COCTOSIHUSAX - 3JIEMEHTOB KPEILICHH.

6.7. Bech KOHTHHTEHT pabOTHUKOB Ilepe]] HadaloM paboT JNOJDKEH IPOMTH MONHBIA MHCTPYKTaX IO TEXHHKE 0€30MacHOCTH (BBOIHBIMH,
NEePBUYHBIN, IIOBTOPHBIH, BHEIUIAHOBEIH U TeKymuii). TekymeMy HHCTPYKTaXy CIEIyeT yAelIaTh 0c000e BHUMAHKE, TaK KaK OT HETO HE TOJIBKO
3aBHCHUT 0€30I1aCHOCTh PaOOTHHUKA, HO BO MHOT'OM OIPEJIENACTCS KadeCTBO U IPOU3BOAUTENFHOCTS MOHTAXA.

6.8. Tlpu TpoBEeNCHWH THIPABIMYECKOTO HCIBITAaHHUS TPyOOIPOBOJOB [aBJIEHHE CIEAyeT IOJHUMATh IIOCTENIEHHO. 3alpeniaeTcs
HaXOJUTHCS Tepe]l 3ariyIIKaMH, B 30HE BPEMEHHBIX U ITOCTOSIHHBIX YIIOPOB.

6.9. Tlpu ocmoTpe Kamep M KOJIOJUEB HEOOXOJIUMO OTKPBHITH BCE JIIOKH, IPOBEPUTH HX Ta30aHAIN3ATOPOM Ha 3ara3oBaHHOCTb.
Kareropuyecku 3ampeniarorcsi MOMBITKA NPOBEPKM 3ara30BaHHOCTH 3aXIKCHHOHM CIUYKOHM, ropsiieil OymMarod WM IUIaMEHEM TOPENIKH.
HcnbiTanus ciaemyer npepBaTh BO BCEX CIydasix, yrpoKarolix 0€30MacHOCTH PaOOTHHKOB.

6.10. Ilpyn mnpoBeneHMH HCHBITAHUI TPYOONPOBOAOB PAaOOTHUKH, YYacTBYIOLIME B MOHTaXe, NOJDKHBI HAXOQUThCA Ha Oe30macHOM
pPAacCTOSHUM OT BO3MOJXKHOTO MecTa paspylieHus: TpyO, pactpyOoB u T.m. OOHapykeHHBIE e(eKThl MOXKHO YCTPaHSATh TOJIBKO ITOCJIE CHSTHS
JIaBJICHUSL.

6.11. I[J'ISI obecreueHust CUHXPOHHOCTHU ﬂCﬁCTBHﬁ Ha 00BEKTaxX CTPOUTEIILCTBA WJIN PEMOHTA JOJKHBI HPUMEHSITHCS IIOPTATUBHBIC palliy.

6.12. Bce 0TX0/1bI IPOU3BOJICTBA HEOOXOJMMO BBIBO3HTH B CIICHHAIBLHO OTBEICHHBIC /ISl 9TOrO MeCTa.

IIpunoxenue A

(obs3aTenbHOE)

TPYBbI 1 ®PACOHHBIE YACTHU OAO JJUNIEIKWUI METAJIJTYPTUYECKHM 3ABO/I "CBOBOJIHbII COKOJI"

—
<

Pucynok A.1. Cxema Tpy0bI pacTpyoHoii nox coennnenue "TaiiTon"

Tabuuma A.1

OcHOBHbIE pa3Mephl, MM, TPYOBI pacTpyoHoii (mox coenunenue "TaiiTon'")

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



S, (N g p— T--T-T-e-T T -

D} D | S |S|1MaccaMacca |Macca TpyObI ¢ pacTpyoom|
'yl H| i 1} 1jpact-|1 M | (6e3 meM. HOKPHITHA/C |
Do | | | Ipy0a, TpyOBI | LIeM. HOKPBITHEM), KT, |
- | | Kr |6e3 |mpu pacyerHoi juHe L |

b0 001 ipacTpy- ‘
A R A A O i
Lo ! 1 5V S Tmmmmmmmm +

| |mokpel-; 5800 | 6000 |

0 11 THeM), | i |
A A A l |
S S S S S S— AomeeTmmeetem e Tt

11001118 16,0 !3!88/4,3!17,5 194,21107,5'97,3 '111,1!

A
A

Pucynok A.2. Cxema Tpy0sI pacTpyOHoi#i moa coenunenue "BPC"

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



OcHoBHBIC pa3Mepbl, MM, TPYObI oA coenunenue "BPC"

SN, NS, |, VBN VB, N VB, NN, VN, U, S ————— -

D} D | S |Si1|1/h} b MaccaMaccaMacca TpyOsI ¢ pacTpyooMm;

oo i i1 11| [kr |6e3 |mpu pacueTHOW mimHe L |

T T G
i 11 1 ipybaj

T R R A T R O

L0 L3 e

11001118 16,0 13191'135/5'8 16,9117,5!97,01110,1!100,1!114,0!

1501170 16,0 3!1011150!5!8 !10,7125,8 1147,1!166,3!152,1!172,0!

200222 16,3 311061160/5,519 | 16,8)35,5 1199,11227,11205,31234,0!

12501274 16,8 '31106/165!5,519 !23,2147,0 1262,21297,11270,5!306,1!

13001326 17,2 131106/170,5,519 | 29,6/59,0 1332,0/373,0/342,1!385,0!

33

S S SN S S S S S SN S S S S

Iyl H | 111 1) 1 pact-|1 M | (6e3 nem. NoKpeITHsI/C

I | | ipy0a, TpyOBl IeM. IOKPBITHEM), KT, |

Tabnumna A.2

He sBnsercs Oq)I/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU

«/lpeBrpany - 1epeBsiHHbIE IOMa.



Pucynok A.3. Cxema Tpy0bI pacTpyOHoii o coeqnHenue "YHuusepcaa"

Tabmuna A.3

OcHOBHBIE pa3Mepbl, MM, TPYObI IO/l coeinHeHue " YHuBepcax"

wee-Temeeee-Tomeee-T=-T=-T---T T -

D} D | S |S|MaccaMacca Macca TpyObI c pacTpyooM,
'yl H i 1} 1)pact-|1 M Tpy-| (6€3 LieM. HOKPBITHA/C |
- 1 | | ipy0a,|0b1 6e3 | 1eM. HOKPBITHEM), KT, |
oo | | | Kr |pactpy0aj npu pacueTHo# jumHe L |
P i (cuem. |

||| |HOKPBI- +---mmmmmme Temmmmmmees +

111 itmem), | 5800 | 6000 |

O R R | |

R S S ST S S S S, N S YR
R WV W A

1001118 16,0 13185/4,6'17,5 194,51107,897,6 1111,4!
28

B R e o o + e e o +
S WV P A

P TLOD -L6p R T T
13001326 172 13198/ 18,0/59,0 !320,2/361,41330,6/373,2!

I

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.
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Pucynok A.4. Cxema TpyGbI 0] HAXJIeCTHOEe CBAPHOE COeTMHEHHE

OcHOBHbBIE pa3Mepsbl, MM, prﬁbl 10 HaXJIECTHOE CBApHO€ COCAUHEHHE

----- T T T T T

T---T T

'DD 'D D +-1,0D +-2,0 S

L1 13,00 +3,0) | | | +1,0{Macca TpyOs! |

S IS |c pactpyOom |

Lylu-1,00 -1,0/1 121 1112-2,0] 6e3uem. !
I | | 1| | TOKpHITHS, |
T

I | i1 | |1pH uMHE |

Lo ! LD 16000/5800 mu!

et + + + + ot S T+

100! 118 '110,8! 117,5 ! 137.5 16,0
I -

S + + + +

1315 1951192,0!

+-——+ Fmm—- F-mee +

150! 170 1162,8] 169,5 | 189,5 6,0
Do b i P30

— + + + +

1315 1139,21134,7!

200! 22 12148! 221,5 | 2415 6,3
- Lo i R VST

e + + + +

250! 274 12668 273,5 | 293,5 16,8

'156: : }

e + + + +

1315,8 1255,8 12475

S— S—— Aemmmt

1300 326 1318,8] 325,5 | 3455 17,2
Lo b i pocLe

L---+ + + + +

13162 1322,6312,1]

Tabmuna A .4

He sBnsercs Oq)I/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU

«/lpeBrpany - 1epeBsiHHbIE IOMa.
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Pucynok A.5. Cxema CBapHOI0 HaXJIeCTHOT'O COeIMHEHHS

Tabmuma A.5

OcHOBHBIE pa3Mepbl, MM, CBAPDHOI'0 HAXJIECTHOI'0 COCIMHCHUSA

T T T -
! I +3,0] S |Macca pactpy0da, KT |

\Yenosueiit npoxog D | D | | |

| yom-L0p |

+ + + + +
i | P13 i

o100 0118 60 ! 38 !

+ + + + +
i | P13 i

o150 1170 60 1 54 |

+ + + + +
i | Po-LS i
L2000 o222 63 1 71 !

+ + + + +
i | P-1,6 i

l250 ! 274 68 | 87 |

+ + + + +

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.
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L300 ! 326 172 1 104
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Pucynok A.6. Cxema cronopos B BULLIT" (mox coenunenne "BPC")

Tab6muma A.6

OcHoBHBIe pa3Mepsbl, MM, croniopoB u3 BULLT (nox coenunenue "BPC'")

SN I S G NG N (S G VU N -
'Dib|b b |h|R janspa®bera® c° ¢ Macca cronopa |
A2 e Tort

[ T R [ | |
|:\|:\\ | :,‘J'IeBOFO IpaBo-

N o i I
[ R R i1 1 10 CTOIIOPHOU IO, KT

P11t 1 11 | | | NpOBOJOKOH,| |
R R T R A S
SR E— B — SR +

1100150 130 124 1171591 78 111 1931107' 0,265 10,226
B T iy T VRSN o T R NS Fommmem +
1150155 143 126 118 1851 78 | 9 195!152) 0,431 10,378
B e S I SR o T T R Fommeee +
1200160 148 126 119 1111} 78 | 8 196 197! 0,602 0,536
S S S SR S SR I S S S S +
1250165 153 128 121 1137} 80 | 7 197 243! 0,846 10,765 |
[ R DR R R S S R T N S—— Femmmem +

130070 158 130 122 1163} 50 | 6 156 167! 0,769 0,703 !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.
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Pucynok A.7. Cxema Tpy0bI ¢ npuBapeHHbIMH uianmamu (Tum A)

Tabunma A.7

OcHoOBHBIE pa3Mepbl, MM, TPYOBI ¢ MpuBapeHHBIMH uiannamu (Tl A)

------ T T T T T -
D} D | S |MaccaoxnnoroMacca 1 m Macca TpyOsl c|
Ly, H | IPUBapEeHHOT O, TPYOBI 03 (pIaHmaMu, KT,

. ! ! anma, kr (puiaHna, Krjpyd pacueTHOIH,

Lo b ! Inmune 5000 Mm!

S + + + + +
P L0 -L4) i | |

11001118 172 ! 28 ! 182 ! 966 !
P28 i | |

S + + + + +
i1 TLO G -1LS) i l l

11501170 17,8 | 45 | 288 ! 153 !
P29 i 1 1

S + + + + +
P L0 -LS) i | |

12001222 84 ! 64 ! 409 ! 2173 !
P30 0 i l |

S — + + + + +
i1 TLO ) -16) i l l

12501274 190 | 9,0 | 543 | 289,5 !

I N |

B + + + + +
P TLO <164 i | |

13001326 9,6 ! 11,7 | 692 ! 3694 |

P33 i l l

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.
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Pucynok A.8. Cxema TpyosI ¢ npuBapenHsiMu uianuamu (tun B)

OcHoBHBIE pa3Mepsbl, MM, TPYOBI ¢ TpUBapeHHbIMHU (pranmamvu (tun b)

------ T T T T T -
D} D | S |MaccaoxnnoroMacca 1 m Macca TpyOslI |
Ly, H | IPUBapeHHOTO,TPYOBI 03 (pIaHmaMu, KT,

. i | nanua, xr |praHna, Krjopu pacyeTHOH|

Lo b ! Inmume 5000 Mw!

E— + + + + +
N I |

1100118 172 | 34 | 182 ! 978 |
28 i | |

e + + + + +
b L0 -LS) i l l

11501170 17,8 | 52 | 288 | 1544 !
o290 i l l

S + + + + +
A R WU S W i | l

12001222 184 | 72 | 409 | 2189 !
o300 i | |

e + + + + +
B I A

12501274 9.0 | 10,0 | 543 ! 2915 |
AKX B i | |

S + + + + +
P L0 -L6) i | l

Tabunma A.8

He sBnsercs 0(bI/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo MpeAOCTaBJISACTCS KJIIMECHTAM KOMIIaHUHU

«JlpeBrpam - IepeBsIHHBIE JOMa.
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Pucynok A.9. Cxema (py1anua u3 BbICOKONPOYHOI0 YyryHa (Tum A)
Tabmuna A.9
OcHoBHBIE pa3Mepbl, MM, ()IaHIIA U3 BLICOKOIIPOYHOI0 YYryHa
------ T-----T-------T-----T-----T=----T=---T----T-=-=-T---=o=o---—

DD PN,6apy D | D | D d|B|n| Macca

Py 4 120 30 0 (duanma, kry

1100118 10 115311801220119119! 8 | 2.8 |
: : o e Femmm e S e + !
Lol 116 115311801220119119! 8 ! !
e e Fommmme o e o R Rty SRR e +
11501170 10 12091240!285!23119! 8 | 45 !
(A S— N S S S S !
L1116 120912401285123119! 8 ! !
+emeee S TR S T e o TR e e e T +
120012221 10 126412951340123120! 8 | 64 |
: : B e e e S e + !
Lol 116 126412951340123120112 ! !

+---- +meee Fomm e +--ee- EEEE +-eee- i IR Fommmm - +

125012741 10 131913501400!23122'12 ! 9,0 !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



L1116 131913551400 128122112 ! !
R T S T o S o T S e T +
13001326 10 1367140045523 124,512 ! 11,7 |

R R — e N S S S S R !
L1116 136714101455128124,5/12 | !

L----- +-a-- temee - +-a-- +-m-- +-a- e s R

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.
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Pucynok A.10. Cxema ¢p1anma u3 BbICOKONPOYHOro 4yryHa (tun B)

Tab6muma A.10

OcHoBHEBIE pa3Mepsl, MM, (UIaHIIA U3 BHICOKONIPOYHOI0 YyryHa

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



------ j RS, B, (S, NN, VNN JHU, NN, O —

i D PN,6ap D | D | D |D |B |n |Macca ¢nanna, kr |

! R e e S Ty R R !

I 116 115311801220119119!8 |

R — T o N — N — R SR +
1150 10 120912401285!2311918 ! 52 !

! Fommeeem o o T ST R !
I 116 120912401285123119!8 | !
e S S S S +
12001 10 12641295134012312018 | 72 |

: R - o —— S T SR SR :

I 116 126412951340126120! 12! !

R — T o N — N — T SR +
12501 10 131913501400!23122112! 10,0

! Fommmeee o o o ST e o !
L1 16 13191355!400!28122 12! !
O S S S S S +
13001 10 !3671400!455!231245/12! 13,0 |

: R S — o — N — T S SR :

L 116 1367!14101455128124,5/ 12! !

L--—-- SRR +-em- +-me- +-me- Feme e

nots. @21

A

1 - mydTa; 2 - BTyJIKa; 3 - pe3HHOBOE KOJIHIIO

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



Pucynok A.11. MydroBoe coenunenue (tum 1) mo TY 1461-050-50254094

Tabmuma A.11

OcHoBHbBIE pa3Mepbl My(TOBOro coequnenus (Tum 1), Mm

D /D DD |H A b}h |n, | MaccaoaHoro |
tyr 120 1 1 |oTB.| wm3menus,Kr |
I R R it

| | [ | | [ | | Myq)Ta' :BTyHKa' :

11501334 2111180172 1151571751 6 | 11 | 55 !
B e s TR I R S o . T +
1200 1404 12671232178 1 18160 180! 8 | 17 | 8.4 !
B T T T o T S T +
12501450 13231285 185118 167190112 | 20 | 12,8 !
B T e e e T T +

1300 1520 1375337190120171 195112 | 29 ! 155 |

PSS S S S I - R R

A
A4

H

1 - ¢paanen; 2 - BTyJIKa; 3 - pe3MHOBOE KOJIbIIO

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



Pucynok A.12. MydroBoe coenunenue (tum 2) mo TY 1461-050-50254094

Tabuuma A.12

OcHoBHBIe pa3Mepsl MyGTOBOr0 coequHeHus (TUM 2), MM

N
|
S R S + + + +
0011211176150 1 23 | 12 | 110 | 3 !
ot e +emeee e +. +. +. +
5011731230170 ' 24 | 16 | 130 | 3 !
+- + + +
120012251291170 ' 24 | 16 | 130 | 4 !
B o t e o + + +. +
125012781345!80 1 30 | 20 | 160 | 4 !
S R S + + + +

130013301399190 1 301 20 | 160 ! 5 |

PucyHnok A.13. YII0THHTe/ILHOE Pe3HHOBOE KO0JILLO (1of coequHenue "TaiiTon')

Tabnuna A.13

OcHoBHBIE pa3Mephl YIVIOTHUTEJILHOIO PE3HHOBOI0 KO/1bLA 101 coenHenne "TaiiTon"

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



10011461441 1 1 11 1 0212 !
S VS U N D T R — +
15012001198 | | ! 1 1 035 |

200125612541 1 130! ! 1 050 !
ottt 18 11+t 6 ) 4 Ao +
250131013081 ! 132! ! 1 072 !
S S S S N R +
13001366 136412011213417 145! 094 |
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Pucynok A.14. YIJI0THUTE/IbHOE Pe3HHOBOE KOO (Mo coequnenne "BPC")

Tabmuna A.14

OcHoOBHBIE pa3Mepsbl YIVIOTHHTEILHOT0 Pe3HHOBOI0 KO/IbLA 1oj coenHenune "BPC"

1100 1146,5!134,5'99,5'140,5!30 15,5143 5| 0,17 !

1150 1203,5/189,5'151 1196 132 15,5'15,315,5! 041 |

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.
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Pucynok A.15. YniioTHUTe/IbHOE Pe3MHOBOE KOJIBIIO (10 coequHenne "YHnBepcaa')

Tab6muma A.15

OcHoOBHBIE pa3Mephl YILIOTHHTEIBHOIO Pe3NHOBOTO KOJIbIIA MO/ coenHeHne "YHuBepcaa"

'D !B!b!b!b b !hh !h!d! d!d|Macca, kr |

2} 1} 2| 3|(cupaBouHas),

110013011016 |3 16 145 ! 7!1331105!146! 0,174 |
B E e e e e S +
115013311017 13 16 !15!5 | 7!186/156!2001 0,292 |
N S SV SV S S S S S S S +
12001331017 13 1 12117'5 18,512421208/255 0,442 !
B T i S e R S +
1250134/1017 13 112117'5 |9 129412601307, 0,560 !
B pE R e e R S +

130013511017 13 1121175 19,51346/312!359! 0,673 |

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.
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Pucynok A.16. YIUIOTHUTeIbHOE Pe3NHOBOE KOJbIO I My(ToBOrOo coermHenns (tum 1)

Tabnumna A.16

OcHOBHBIE pa3Mephbl, MM, YINIOTHHTEJIbHOT0 PE3MHOBOT0 KOJIbIA A1 My ToBOro coennHenuns (tum 1)

Macca, kr (pacuetHas) |

100

He sBnsercs OqJHHHaHLHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«/IpeBrpamy - nepeBsiHHbBIE JOMA.



1200 | 47 | 260 | 222 | 0,76 |
+ + + + + +
1250 | 50 | 315 ! 274 ! 1,05 !
+ + + + + +
1300 | 50 | 368 | 326 | 1,34 |
L + + + +
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Pucynok A.17. YIUIOTHUTE/IbHOE PE3MHOBOE KOJIBIIO 151 My(TOBOTO coequHeHus! (THI 2)

Tabmuma A.17

OcHOBHbIE pa3Mepbl, MM, YIUIOTHUTEJILHOT'O PE€3MHOBOI0 KOJILLA 1151 My(TOBOr0 coenuHenust (THI 2)

T T T -
|

'D,vMm | d,mm |d, Mmm CnpaBouHas Macca, KT
| 9 ] 2 ] [} & ]

by b2 i

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



100 | 110 ! 14 ! 0,066 !
+ + + +

150 | 160 | 14 ! 0,093 !
+ + + +

200 | 200 | 14 | 0,114 !
+ + + +

250 | 264 | 17 | 0,221 !
+ + + +

300 | 300 | 17 ! 0,249 !

L + + +

T -

OtBoj pacTpyOHbIi Ha 11°15'

T T + !

DN | e | L | |
| Cou |

+ + + !
00 | 72 | 30 | |

+ + +  pHUCYHOK |
1s0 |} 7.8 | 40 | |

+ + + !
200 | 84 | 45 | |

+ + + !
250 1 90 | 55 |

+ + + !
300 | 96 | 55 | |

+ + + +

OTtBOJ pacTpyOHbIit Ha 22°30' | i

T T + |

DN | e | L | i
i oou 1

+ + + !
o | 72 | 50 | |

+ + +  PHCYHOK |
150 | 7,8 | 60 | |

+ + + !
200 | 84 | 70 | |

+ + + !
250 | 90 | 80 | |

+ + + !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



300 1 96 | 90 ! !

T T + |

DN | e | L | i
i poou 1

+ + + !
o | 72 | 60 | |

+ + +  PHCYHOK |
150 | 7,8 | 70 | |

+ + + !
200 | 84 | 80 | |

+ + + !
250 | 9,0 | 135 | |

+ + + !
300 | 96 | 155 | |

+ + + +

OtBox (naHuessIi Ha 45° | |

T T + !
DN | e | L | i

+ + + !
100 | 7,2 | 140 | |

+ + + !
150 ; 78 | 160 | PHUCYHOK |

+ + + !
200 | 84 | 180 | |

+ + + !
250 1 9,0 | 245 | |

+ + + !
300 | 9,6 | 275 | |

+ + +

Pucynok A.18. OcHOBHBIE pa3Mepbl, MM, OTBOJI0B
T -

Koneno pactpyb6HOe | i

T T + !
DN | e | L | i
i oou 1
+ + + !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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o100 L 72 0120 ! !

+ + + + !
o150y 7,8 170 | PHUCYHOK i

+ + + + !
200 84 | 220 | !

+ + + + !
;250 | 90 | 270 | |

+ + + + !
1300 | 96 | 320 | !

+ + + + +

i Koneno ¢nanueBoe i i

+ T T + !
i DN} e | L | i

+ + + + !
;o100 72 1 180 | |

+ + + + !
150 7,8 1 220 PHCYHOK |

+ + + + !

1200 ! 84 | 260 ! !

+ + + + !
;250 ) 90 | 350 | |

+ + + + !
;300 | 9,6 | 400 | |

+ + + + +
| [epexon pactpyOHbIit | |

+ T T T + |

+ + + + + !
1150x100 | 7.8 | 7.2 ! 150 | !

+ + + + + !
1200x 100 | 84 | 7,2 1250 ! !

+ + + + + !
1200x150 | 84 | 7.8 | 145 |  pucyHok |
+ + + + + !

1250x150 | 9,0 | 7,8 | 250 | !

+ + + + + !

1250x200 | 9,0 | 84 | 150 ! !

+ + + + + !

1300x 150 | 9.6 | 7.8 | 370 ! !

+ + + + + !

1300x200 ! 9,6 | 84 ! 250 ! !
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+ + + + + !

1300x250 | 9,6 | 9,0 | 150 ! !

+ + + + + +

| [Mepexon ¢uanueBbIi ! !

+ T T T + !

+ + + + +  pUCYHOK |

1200x150 | 84 ! 7,8 ! 235 | !

+ + + + + !

1250x200 | 9,0 | 84 | 250 ! !

+ + + + + !

1300x250 | 9.6 | 9,0 | 265 ! !

L + + + +

PucyHok A.19. OcHOBHBIE pa3Mepbl, MM, KOJIEH U NIePEX0/10B

T -
! TpolHHUK pacTpyOHBbIi ! !
+ T------ T T T + !
{DNxdje e | L 1] !
ponp 1y 20 ugoug i
+ S + + + !

=
(=3
(=)
ol
—_
=
S

“\l
[\

X
[\
—_
\O
W
—_
(=3
(=)

+ S + + + !

150x100!7,8 | 7,2 1 200 | 125

+ S + + + !

1150x 150! 7,8 | 7,8 | 260 | 130 ! !

+ — + + + !

1200 x 100! 8,4 | 7,2 | 200 | 150 ! !

+ S + + + !
200x 15084 | 7.8 | 260 | 155 | !

+ S + + + !
1200x 200! 8,4 | 8,4 | 320 | 160 ! |

+ S + + + + PHUCYHOK |

1250 x 10019,0 | 7,2 | 205 | 190 ! !

+ S — + + + !

1250x 15019,0 | 7,8 | 265 | 190 ! !

+ et + + + !

1250 x 2001 9,0 | 8,4 | 320 | 190 ! !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



+ S + + + !

1250 x 25019,0 | 9,0 | 380 | 190

+ SRR + + + + !

1300x10019,6 | 7,2 | 210 | 220

w
S
S
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I
S
o
o
X
=S
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wn
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o
S
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=
S
>
)
=
S
o
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1300 x 250 19,6 | 9,0 | 380 | 220

+ SRR + + + + !

1300 x30019,6 | 9,6 | 440 | 220

+ S + + + +

+ T------ T T T + |
IDNxdje e | L 1] !
pongp Ly 20wy i

+ o + + + + !
1100x100}7,2 | 7,2 | 195 | 180 | !

+ S + + + + !
1150x 100}7,8 | 7,2 | 200 | 205 | |

+ S + + + + [

—
D
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e
—
W
S
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X
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(e
N
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[w]
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0
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e
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+ EE— + + + + PHUCYHOK |
250x10019,0 | 7.2 | 205 | 270 | !
+ S + + + + !

™~
N
S
>
)
n
S
°
=
°
<
(93]
o]
S
(%)
S
S

w
=
S
]
—_
=
S

o
[=))

N
[S]
]
—_
(=]
)
(=
S

+ S + + + + !
1300x 150 19,6 | 7,8 | 265 | 310 ! !
+ S + + + + !
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300x200,9,6 | 84 | 325 | 320 | |
| | | | | | |

+ S + + + + !

1300 x 250 19,6 | 9,0 | 380 ! 330 ! !

+ — + + + !

1300 x 300! 9,6 | 9,6 | 440 | 340 ! !

+ et + + + +

100x100!7,2 | 7,2 ! 360 | 180 ! !

1150x10017,8 | 7,2 | 380 ! 205 | !

1150 x 1501 7,8 | 7,8 | 440 | 220 ! |

1200 x 100! 8,4 | 7,2 | 400 | 230 ! !

D00 x 150184 | 7,8 | 460 | 245 ! !

1200 x 200! 8,4 | 8,4 | 520 | 260 ! !

1250 x 10019,0 | 7,2 | 425 | 270 ! !

1250 x 15019,0 | 7,8 | 485 | 280 ! !

250x200,9,0 | 8,4 | 540 | 290 | |
| | | | | | |

1250 x 25019,0 | 9,0 | 600 | 300 ! !

1300 x 100! 9,6 | 7,2 | 450 | 300 ! !

1300 x 15019,6 | 7,8 | 505 | 310 ! !

1300x20019,6 | 84 | 565 | 320 | !

1300 x 250 19,6 | 9,0 | 620 | 330 ! !

1300 x 300! 9,6 | 9,6 | 680 | 340 ! !
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«/lpeBrpany - 1epeBsiHHbIE IOMa.



Pucynok A.20. OcHOBHBIE pa3Mepbl, MM, TPOITHUKOB

[Ipunoxenue b

(obOs13aTenpHOE)

MPUMEP PACYETA TPYB JMAMETPOM 300 MM ITPU KOMBUHUPOBAHHOM HATPY3KE IO TPA®UKY ITIPOYHOCTH

I'padukn  Hecymeil cnocoOHocTH TpyO IpH COBMECTHOM BO3ICHCTBMM BHYTPEHHErO JaBJICHHUS M BHELIHEH NpPUBEICHHON

pa3gaBIUBArOIIECH HATPy3KHU MPEICTABISAIOT COO0H MpsIMBbIC TMHUH B KOOPIMHATAX Bk (cM. Tabnuny 4.8).

Ins obnerdyenus: BeruuciaeHuil 3HadeHuit Q, P U k03()GUIMEHTOB 3amacoB MPOYHOCTH NPU KOMOWHHUPOBAHHOI Harpyske MpH JIHOOBIX

o o Lo et o
COUCTAHUSX HArpy30K, NEHCTBYIOIMX Ha MOA3EMHBIA TpyOOIpOBOJ, INPEANOXKEH MNPAMOIMHEHHBIH TIpadUK 3aBUCHMOCTH g
IIpeJCTaBIEHHbII Ha pucyHke b.1.

s

Q, xH/m
50
ws " TN
45 ™
44,3 \
40 N \\
39,3 k-
35
32,1 \\
30 AN
\ .
25
20,4
20 S\
N
™ NG
15 < ~
10 \ < 2 \
Y/ AN
s N
N
\ \ P, MIIa
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Pucynok B.1. I'paduk 3aBucumocTn BHemHeit Harpy3kn Q, kH/M, oT BHyTpennero nasienusi P, MIla, nust Tpy6 amamerpom 300 mm

Ha npumepe tpyOs1 quamerpom 300 MM paccMOTpEH MPHHIIKIT UCIIOJIB30BaHUS MPEICTABICHHOTO rpadukKa.

Tak, npu Q = 20,4 xH/m (Tabnuua 4.7 u tabnuma 4.13) BeIuUuHA JOIMYyCTUMOTO AABICHUS M3 yCIOBUS IpodHOCTH paBHA P = 8,0 MlIa,

2.0 429
K’r=1’—6=5,ﬂ Kt,:ﬁ:ldl P
KO3 PULHCHT 7 , koo punmeHt z pu paboyeM AaBICHUN =1,6 MIla.
44,5
P K, = m =217
IIpu pabouem naBneHUn = 1,6 MIla, Q = 44,3 kH/™m i

Kak BHIHO 13 3THX JIaHHBIX, 3arac MpoYHOCTH TpyOb! AuamerpoM 300 MM IIpu KOMOWHUPOBAHHOW Harpys3Ke JEKUT B npenenax 2,17 - 2,4

F
npu pabodeM AaBICHUN = 1,6 MIla.
43,3 2,0
Kys—=rdld Ryz===d]7
g “#& — 20,4 .0
pu = 3,0 MIla u

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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P
Ipn =5,0 MIla "

Kak BUIHO M3 NpUBEACHHBIX AaHHBIX, KOAQQHIUEHTH 3amaca npoyHocTH Tpyod n3 BULIL mpu paborte B momzemMHOM TpyOompoBoje
YKa3bIBalOT HA YHPYrylo paboTy TpyObl NpH JIIOOBIX COYETAaHMSIX HArpy30K, YTO MOATBEPXKIAET CIPABEAIMBOCTh HALIMX NPEINOI0KEHHH MO
pacuery Tpy6 n3 BUILI Tonbko B ynpyroi craauu.

Amnanoruussle rpaUKu IPOYHOCTH MOXKHO IIOCTPOHUTH AN TPYO Ka)XJ0ro AUAMETpa.

IIpunoxenune B

(o0s13aTenpHOE)
PACYET TPYBb IJUAMETPOM 100 - 150 MM HA MONEPEYHBIN U3I'UB NIPU KOMBUHUPOBAHHOMN HATPY3KE

B coorBerctBum ¢ n1. 15.107 "TpeboBanus k ocHOBaHUSIM 10 HaropHble Tpyoonposoasl" CHull 2.04.02 Bo3mMoskHast mpocajika rpyHToB |
- III kareropwmii (tabmuua 47) cocrasiser 6omnee 20 cMm. [Ipumenenne pacTpyOHBIX TpyO M3 ceporo 4yryHa B 3TOM ClIydae HE JOITyCKaeTcs M3-3a
nepenoma Tpy6 1 pasnoma pacTpy0oB.

PaccmoTprM Bo3MOXKHOCTB puMeHeHHst TpyO auameTpoM 100 MM ¢ TONMMIKMHOM cTeHKH 6,0 MM U JUTHHOM S ¥ 4 M.

PaccmoTpum pacuer TpyO amamerpom 100 MM mpu 3amoxeHHU B TpaHIIee Ipu IimyOune 2,0 M ¢ TpaHCmOpTHOI Harpyskoif H-18 Ha
MOBEPXHOCTH 3eMJIM. B 9TOM cityuae 3HaueHue npuBEICHHON BHEUIHEl Harpy3ku coctarisier 890 Kre/mM mpu ykiaake Ha MIIOCKOE OCHOBAHUE.
TpybOa 0e3 BHYTpPEHHEro LEMEHTHO-IiecyaHoro nokpwiTus. CoOcTBeHHBIH Bec TpyObl - 107,3 kr; Bec TpaHcnoptupyemoil Boabl - 40 kr;
cymmapHusblii Bec - 147,3 = 150 kr; oOwast Harpy3ka Ha TpyOy - 920 krc mwim 180 xre/m (1,8 kH).

OmnpenencHue M3THOAONMX MOMEHTOB Yy TpyObl, paboraromieli kak Oajlka Ha YHOPYrOM OCHOBaHHH, HPEICTABIISCT 3HAYUTEIBHBIC
TPYIHOCTH BBU/Y HEONPEICICHHOCTH PAacYETHOI CXEMBI, TJIe BEIMUMHA IIPOJIeTa MOXKeT kosebaTbes oT 0,25 1 o 1.

3amaya HECKONBKO YIPOLIACTCS, €CIIH PacCMaTPHBATh TPYOOIPOBOX, JEXKAIIMN HA OTACNIBHBIX OHOpax. DTO MMEET MECTO IIPU YKIaIKe
TpyOoIpoBoa Ha cinadblii rpyHT. Crioco6 pacuera Tpy6 paspadoran E.H. Jleccunrom, B.®. Eptioxunsiv, A.W. Ceranem, H.H. JIeoHThEeBBIM U
I'' K. Kueitn (em. Kieitn I''K. Pacder Ha npoYHOCTH MOJ3eMHBIX TPyOOTpoBoaoB. - M., 1969, ctp. 170 - 178). B aToMm ciydae TpyOuaras 6aika
ONHUPAETCsI O KOHI[AM Ha OTIOPBI, HArpyKeHNE TPYObl BHELTHEH HATPY3KOH SIBJISICTCS CAMBIM HEBBITOTHBIM.

Pe3yJ'IBTaTI:I HalIUX 3KCIIEPUMEHTAJIbHBIX HCCIIeIOBAaHUM pr6 Ha HOHepeLIHBIﬁ u3rub ¢ OJHOBPEMEHHBIM BO3CHCTBHEM BHYTPCHHETO
JaBJICHUS IIOKa3ajiv, YTO BHYTPECHHEC NaBJICHHUC HE CHUKACT HpOFI/I6 prG‘IaTOf/'I GaJ'IKI/I, T.€. HC YMCHbLIACT 1/131"1/163.}01].11/1171 MOMEHT OT BHEIIHEH
Harpysku. B stomMm c; ydac HallpsKEHUSA B CTCHKE pr6I>I 6y}IyT paBHBI CyMME Hanpsm(el—mﬁ OT IIOIIEPEYHOI0 u3ruda u BHYTPCHHETO AaBJICHUS.

B stom cimydae wmarubarommit MomeHT M m mporu® f TpyObl JUIMHOM 5 M OT BO3/eHCTBHUS NEHCTBYIOIIEH Harpy3kh MOTYT ObITh
ornpeseseHsl o Gopmynam:

krc X M, (B.1)

e q - pacipeeseHHas Harpy3Ka, Kre/M;

1 - nponer TpyObL, M;

gt 1
CTRET 7617107 420

7 = 20,75

o, (B.2)

rae J - MOMeHT uHepuuu, cmM4, JEarh =429 omd;

E - mopyns ynpyrocru ans BULT, E = 1,7 x 10 kre/om2;

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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I - CPEIUHHBIN paguyc.

HampspkeHust B CTEHKe TpyOBI OT n3ruba OymayT paBHBL:

Tu M/W=575/78,2 cm3 = 735,3 krc/em2 = 73,5 MIla, (b.3)

rae W - MOMEHT COIIPOTHBIICHHS IIOIEPEHOTO cedeHnst TpyGbL, cm3, » =47 #

Koaddunuent 3anaca npounoctu K = 300/73,5 = 4,08.

Jns Ge3pactpyOHBIX TpyO0 ¢ My(TOBBIMH COCIMHCHMSMH JUIMHOW 5 M W nuamerpoM 100 MM mpuMeM U pacueToB BEIHYHHY
BHYTpEHHero pabouero nasieHus1, papuyo 3,0 MIla (P = 4,0 MIla).

Tor]:[a KOJIBIICBBIC HAIIPSXKCHUS OT BHYTPECHHEI'O JaBJICHUSA 6yZ[yT PpaBHBI:

krc/em2 = 18,3 MIla. (b.4)

o o
HpI/I COBMECTHOM BO3JICHCTBHH BHEUTHHX M3THOAIONTUX TOTNICPEYHBIX HAIrpy30K U BHYTPECHHEI'O AaBJICHHUSA CyMMAapHOC HAINPSKCHUEC

B
CTCHKC pr6I>I OnpeAcCIIsACTCs 11O 3HCpl"CTI/I‘[€CKOI‘/'1 TCOPHUHU NTPOYHOCTHU:

B0 2 o) +00 0,0y, =135 183 T -TAS 833 =662

= 66,2 MIIa. (B.5)

B sTom ciydae ko3 puument 3anaca npounoctu K = 3000/662 = 4,53.

Jnst pactpyOHbIX TpyO AnMHON 5 M npu BenuuuHe pabouero nasnenus P = 1,6 MIla g

= 7353 krefem2, 0 = 110 kre/em2, © ' = 687
krc/em2, K =4,37.

Jns 6e3pacTpyOHBIX TpyO ¢ MyQTOBBIMU coenuHeHIAMH THIA "XKubo" nuamerpom 100 MM u anunol 4 M npu P = 4,0 MIla nomy4anm:
J =334,6 cm4;

i = gl” _ 18447 _

=2 =277 -6
8 8 KIC X M;

gt 184.4*.10°
o = ; =10,9
7= 6w 76-1,7-10°-334,6

cM;

Tu_ M/W =368 x 100/59,08 cM3 = 623 krc/em2 = 62,3 Mlla;

_FD, _40°10,58 _
3

kre/cM2 = 34,7 MIla.

CyMMaprIe HaIPsKCHUST COCTABSAT:
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5y 2ol vol, e, = J6230 +347, 5 - 6233475 = 558
: SO Kre/cm2 =

=55,8 MIa. (B.6)

Torna 3anac npounoctu K = 300/55,8 = 5.,4.

Jns pactpyOHbIX TpyO auamerpoM 100 MM anuHOHU 4 M npu BenmduHe padodero aasinenus P = 1,6 MIla moxygaem:

f=10,9 cm, = 623 krc/cm2, = 156 kre/em2,

%0 = 561 kre/em2 = 56,1 MIla, K =300/56,1 = 5,35.

Jns tpy6 nuamerpom 100 mm mmmnHo# 5,6 M npousBoactBa OAO Jluneuxuit Metamtypruueckuii 3aBoa "Codoubiii Coxon" npu P = 3,0
MlIla nomygaem:

f=41,86cm, ©° =1220 kre/om2, ©F =260 kre/em2, O = 1113 kre/em2 = 111,3 MITa, K = 300/111,3 = 2,7.

B stom cinywae nporu® TpyOsl, paBHblid 41,86 cMm, SBISETCS HEXKENATEIbHBIM, XOTS HCIIOJIB30BAaHHE TPYO B ATHUX YCIOBHUSIX BO3MOXKHO
UCXOJsI U3 IPOYHOCTH CTEHKH M pacTpyda TpyObl, HOITOMY HEOOXOAUMO HPEIyCMOTPETh IPOMEKYTOUHYIO OLOPY.

Hcxons u3 3Tux pacueTroB TpyO nuamerpoM 100 MM MOXKHO KOHCTaTHPOBaTh, YTO IpHU mporude He Gonee 20 ¢M B ciiydae IOIEPEIHOTO
m3ruba ¢ OJHOBPEMEHHBIM BO3ZEICTBHEM BHYTPEHHEro AaBieHHs B mpexenax 1,8 - 4,0 MIla xoa¢pdunueHTs! 3amaca IPOYHOCTH JIEXKAT B
npenenax 4,2 - 5,4, T.e. obecneunBaeTcs HajJexkHas paboTa TpyOOIPOBOAA C JOBEPUTEIBHON BEPOATHOCTEIO p = 0,997 u BhIwIE.

M
Ilpu yxnagke TpyO Ha CIUIOMIHOE OCHOBAHHME 3HAYCHHS OyAyT 3HAYMTENBHO MEHbBIIE, YeM B PAacCMATPUBAEMBIX CIydasX, a
K03(HULUEHTHI 3anaca MpoYHOCTH OyayT Bhiwe, yeM K = 4,2 - 5,4, mostomy obecneunBaercs HagexHas padora Tpyo nuamerpom 100 MM npu
nporudax Tpyo Ha 20 cM. Pacuersl TpyO nuamerpom 150 MM Takke 1Mokas3ajaM UX BBICOKYIO HAJIeKHOCTb Ipu momnepedyHoM usrude (K = 5,8 -

8,3).

[Ipunoxenne I

(uadopmanmoHHOE)

HOMOI'PAMMBI JJIA NPUBJINKEHHOT'O T'NIPABJIMYECKOI'O PACYHETA BOJOIIPOBOAOB U3 TPYB U3
BBICOKOIIPOYHOTI'O YYT'YHA C IIAPOBUJIHBIM I'PA®UTOM (BYIITI)

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.
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- AUaMETPp YCJIOBHOI'O Mpoxoaa, q - paC‘ICTHLIﬁ pacxoa BOABI;

V - cpeaHsisi 110 CE€YEHUIO CKOPOCTH ABUKEHHSI BOJDI; i - THAPaBINYecKHil YKJIOH (0Tepu Hamopa 1o 3.5.3 Ha eqUHULY JJIMHBI
Tpy0onpoBoa)

Pucynok I'.1. Homorpamma pacdera Tpyd ¢ BHyTPEHHHM LeMEHTHO-IIeCYAHBIM NMOKpPbITHeM Npon3BoacTBa OAQO JInnenxmii
MeTaLuIyprudeckuii 3apoa ""Cpodoausiii Coxon"

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.
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D
- IMaMeTp yCIOBHOTO IPOXOAA; ( - PACUETHBII PacXo/] BOABL;

V - cpenHsisi 0 CeYEHUIO CKOPOCTH ABH:KEHHSI BOJbI; i - THAPABINYeCKHil YKJIOH (1oTepu Hamopa no 3.5.3 Ha eqUHULY JJIMHBI
TpyOonpoBoaa)

Pucynoxk I'.2. Homorpamma pacyera Tpy6 6e3 BHyTPEHHEro ieMeHTHO-IeCYaHoro MoKpbiTHsi mpousBoacTBa OAO Jlnneuxuii
MeTajIyprudeckuii 3aBox "'Codoansiii Coxoa"

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



