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CIl 40-109-2006

BBEJAEHMWE

Hacrogmuit CBon npaBua COAEpXMT YKAa3aHUS IO NMPOEKTHPOBAHHIO M MOHTAXY
[MOA3EMHBIX TPYOOIIPOBOAOB BOAOCHAOXEHUSI M KaHAJIM3ALUHU C UCIIOJIb30BAHUEM TPYO
M3 BBICOKOIIPOYHOIrO YyryHa C LUIApOBMIHBIM rpadpuToM. BhIMOMHEHUE 3THX YKAa3aHHUH
obecrieyuT cobnoacHue 00s13aTeabHbIX TpeOOBAaHUM K HAPYXXHBIM CUCTEMaM BOIOCHA0-
XEeHUA U KaHaIM3auuHu, yctaHoBlIeHHbIX CHull 2.04.02-84* «BonocHadoxeHue. Hapyx-
HeIe ceTh U coopyxeHUs:», CHull 3.05.04-85* «HapyxXHble ceTH M COOPYKEHHS BOJO-
cHaOxeHuss U KaHanusauuu», CHull 2.04.03-85 «KaHanuzauus, HapyXHbIE CETH H
coopyxeHus» 1 CHull 2.05.06-85* «MaruncrtpajbHbie TpyOOIIPOBOAbD».

B CBoae npaBui1 paCCMOTPEHBI BOIPOCHI, Kacaroliyecss IpuMeHeHUst TpyO U3 BBICO-
KOITPOUYHOTIO YYyIryHa ¢ HIapOBUAHKLIM I'papuToM, U3rotoBiasieMbiX OAO «JIluneuxui Mme-
TAUIyprudecKui 3asoj “CBoboaHsiit Coxkoin”». IIpuBeaeHsl OCHOBHBIE OKA3aTENHN TPYO,
COEAVHUTEBHBIX YACTEM M CIIOCOOBI X COEIMHEHUSI, pAaCCMOTPEHBI TAaKXe IpaBuWia
XpaHEHUST U TPAHCIIOPTHPOBKU TPYyO, BOIIPOCH MOHTAXa M HUCIOBITAHUA TPYOOIMPOBO-
JIOB, @ TAKXKE TEXHUKM O6€30IMacCHOCTH Npu nX MOHTaxe. IIpuBeeHb METOOUKHM pacyeTa
Ha IMPOYHOCTH IMOA3EMHLIX TPYOOIIPOBOAOB IMPH KOMOMHUPOBAHHBIX HArpy3Kax OT BO3-
IeMCTBUSI BHYTPEHHETO JaBJICHUS HAITOJMHHUTENSA, IIPUBEACHHBIX BHEIIHUX HArpy3kax ot
TPYHTa M TPAHCIIOpPTa, ONpeaeacHbl KO3(M@PHUUMEHThI 3ariaca IPOYHOCTH IpU padboTte
TPYOBI B ripeaeaax yipyroct. IlpuBeneHsl MeTOOMKHM r'HAPaBIRYECKOTO pacyeTa Tpyoo-
[IPOBOJOB BOOOCHA0OXKEHHMSI, @ TAKXKE BBIOOpa TUITOPA3MEPOB TPYO 11 HAITIOPHBIX TPYOO-
MMPOBOJOB ITPHU NMOA3EMHOM IPOKIAOKE B IPYHTE.

Cson npasua CII 40-109-2006 onobpen PenepasibHBIM areHTCTBOM IO CTPOUTEJIb-
ctBy U 2KKX Poccuu U pekOMeHI0OBaH K NPUMEHEHMIO Ha Bceil TeppuTtopun Poccuii-
ckoil Penepanuun (nmpuka3 Ne 39 ot 26.02.2006 r.).

CBoa npaBwi paspadboraH OO0 «AkBann3aiiH-A» aBTOPCKMM KOJJIEKTUBOM B CO-
CTaBE. KaHJ. TEXH. HayK, CT. Hay4yH. cotp. A. /. Anughepernxos (OO0 «AkBaguU3aliH-A») —
PYKOBOIMTENb pa3pabOTKH, KaHA. TexH. HayK C.B. Xpamenkoe (MI'Y11 «MocBonokaHan»),
I-p. TexH. Hayk, npod. O.I. IIpumun (I'YI1 «MocBonokananHU Unpoexkr»), KaHI. TexH.
HayK, nipod. B.A. Opaoe (MOCKOBCKUH rocyadapCTBEHHBI1 CTPOMUTEIBHBIA YHUBEPCHU-
TET), KaHA. TeXH. HayK A.A. Omcmaesnoe (HUHUMocctpoit), unx. A.A. Boakoe (Poccr-
poi), UHX. A.B. Munuenxos, nux. U.H. Hluwyx (OAO «JInneukuin MeTa/TyprudeCKum
3aBOJ, “CBoOonHbiii Cokon’»), n-p c-X. Hayk I.1. I'yawk, XaHa. c-X. Hayk FO.A. Jyxanun
(MuHcenbpxo3 Poccun).
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CBOA HHPABHUJ IO NPOEKTHUPOBAHNIO U CTPOUTEJINDBCTBY

INPOEKTUPOBAHUE 1 MOHTAXK BOJOIIPOBOJIHbIX
N KAHAJIN3AIIMOHHBIX CETEA C IIPUMEHEHUEM
BbICOKOIIPOYHLIX TPYDb U3 YYI'YHA C IHAPOBUAHBIM I'PAOUTOM

Projection and assembling of water-supply and sewerage network
with application high-strength pipe from cast iron globular graphite (ductile iron pipe)

1 O0aacTh npuMeHeHNA

1.1 Hacrossmmii Ceon nipasun (CII) pacmnpo-
CTPaHsETCS Ha [IPOECKTUPOBAHUE, CTPOUTEIILCTBO,
MOHTAX M IIOCJCAYIOIIYIO 3KCIIIyaTallUild BHOBb
CTPOSILLIMXCS, PEKOHCTPYUPYEMbBIX U MOLCPHU3U-
PYEMBIX CE€TEH XONOAHOrO BOOOCHAOXEHUS M Ha-
TIOPHOM KaHaNM3aLMH, a TAKKE UX PEMOHT C 00ec-
[eYeHUeM Iocaeayioluen 3MPEeKTUBHON pabOTHI,
HaJleXXKHOHM U 0€30ITaCHOM 3KCIIyaTaliyu.

1.2 Ilonoxenus CII pacnpocTpaHAOTCI Ha
[IpoBeAcHUE paboT Ha BCEU TeppUTOpHUU Poccuu
HE3aBUCUMO OT OPraHM3aLiMOHHO-ITIPABOBOU pop-
MBI U (OPMBI COOCTBEHHOCTU: OOILUECTBEHHBIX U
XUIIBIX TEPPUTOPUSIX (pallOHaX, MUKpOpalloOHax U
Ha OTACJbHBIX YYaCTKAaX).

1.3 ITonoxeHus CII He pacripocTpaHsIOTCI Ha
[IPOEKTUPOBAHUE, MOHTAX, PEMOHT M 3KCIUIyaTa-
LIAIO CeTeH TropAYero BOAOCHAOXEHUS, a TakKKeE
CUCTEM ITPOU3BOJACTBEHHON KAaHAJIU3AIIUU.

1.4 ITonoxenus CII obs3arenbHbI 1SS IIpUMeE-
HEHUSI BCEMH IOPUIHMYECKMMHU U (PUIHUYECKHUMHU
JULAMM (BKJTIOYAs 3apyOeXxHbie (PUPMBI, a TAKKeE
COBMECTHBIC fIPCANIPUATUA C yYaCTUEM 3apyOeK-
HBIX MTAPTHEPOB), OCYLUECCTBISIOIUMMU MPOEKTUPO-
BaHHE, MOHTAX, PEMOHT M 3KCIUIyaTalMIO ceTeit
U COOPYKCHUM BOJOCHAOXEHUA Y HANIOPHOM Ka-
HaTHU3alMHY Ha TeppUTOpHU POoCcUM.

1.5 CII conepxuTt 00s13aTeAbHBIE, 4 TAKXKE pe-
KOMEH/IyeMbI€ U CIIPABOYHBIE [TOJJOXEHHSI IO [TPO-
€KTUPOBAaHUIO, MOHTAXYy, PEMOHTY M OBKCIUIyaTa-
LMY BOAOIIPOBOAHBIX U KAHAIM3ALIMOHHBIX TPYOO-
[IPOBOJOB, BBLIITOJHSICMBIX K3 BBICOKOIIPOYHOI'O
yyryHa ¢ umraposuaHbIiM rpaputom (BULIT), He-
3aBUCHUMO OT INPEANPUATUN — U3rOTOBUTENICH TPYO-
HBIX HM3NEJIMH, TIPOCKTHBIX, MOHTAXXHbIX U DBKC-
IJIyaTUPYIOLIMX OpraHM3aluy, NnpeanpusaTuyi U

(hHUpM.

TaTa BBeaenung 2006-06-01

2 HopmaTuBHBIE CCBHUIKH

B nacrostueM ClI npeacraBneHbl CCHUIKM Ha
CJICAYIOILIME HOPMATUBHBIC JJOKYMEHTHI:

CHull 2.04.03-85 KaHanu3zauusi, HapyXHbIE
CETH U COOPYXEHMU

CHulI 3.05.04-85* HapyxHBbIe C€TH U COOPY-
JKEHHUSI BOIOCHAOXEeHUA U KaHAJIU3alluA

CHull 2.04.02-84* BonocHaOxXxeHue, HapyX-
Hbie CETU U COOPYXKEHNS

CHull 2.05.06-85* MarucrpaibHbeie Tpy0Oo-
[IPOBOIBI

CHull 3.01.04-87 IIpueMka B 3KCIUTyaTallUIO
3aKOHYEHHBIX CTPOUTENBCTBOM O0BEKTOB. OCHOB-
HBIC TOJIOXECHUSA

CHulII 12-04-2002 be3onacHOCTb TpyAa B CTPO-
ureJancTBe. Yacte 2. CTpouTeNbHOE MPOU3BOACTBO

'OCT 9.602—89* ECK3C. CoopyxeHus IoJ-
3eMHBbIe. O0O1IMe TpeDOBAHUA K 3aLIUTE OT KOP-
pPO3UH

['OCT 1497—84* Metannsl. MeToabl UCcIbITA-
HUS Ha pacTXKEHUE

IF'OCT 7293—85 YyryH ¢ 11apoBUAHBIM Ipa-
buTOM I OTAHUBOK. MapKu

[OCT 9012-—59* Metannbl. MeTon uamepeHus
TBEPOOCTU MO bpuHewio

I'OCT 10692—80 TpyOb! cTaJIbHbIE, YYTYHHDIC
U COeAVHUTENbHbIE YacTU K HUM. Ilpuemka, map-
KUPOBKA, YIIAKOBKa, TPAHCIIOPTUPOBAHUE U Xpa-
HEHUE

['OCT 27208—87 OTamuBKU U3 yyryHa. MeTo-
Il MEXAHHUUYECKUX UCITBITAHUK

TV 1461-037-50254094-2004 TpyOrI UyryHHEIE
BLICOKOHAIOPHBIE

—— — i - il el —— i e
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TV 1461-050-50254094-2002 Tpy6b1 4yryHHbIE
HarlOpHBIE BBICOKOIIPOYHBIE ST THAPOMEIHOPa-

TUBHOTO CTPOUTEJBCTBA U CETEHM CEJIbCKOXO35H-
CTBEHHOTI'O BOLOCHAOXEeHUst

TV 1460-035-50254094-2000 YacTu coeaAUHU-

TEJbHBIE JUTHIE U3 BBICOKOIIPOYHOI0 4YyyryHa aJjis
HaAIIOPHEBIX TPYOOIIPOBOLOB

TY 1468-041-50254094-2001 YacTtu coeanHM-

TeJIbHbIE CBAPHbIE U3 BLICOKOIIPOYHOTO YyryHa Ui
HarloOpHBIX TPYOOIIPOBOJIOB

PJ1 153-39.4-091-01 UHcTpyKUMA 1O 3aLUTE
rOPOACKHUX IMOA3EMHBIX TPYOOIIPOBOLOB OT KOP-
pPO3UH

ISO 2531 (MCO 2531) TpyOni, ¢pacOHHEIE
yactu, apMmarypa n3 BUHIT 1 ux coennnenns nns
BONO- U Ia30CHAOXCHUS

ISO 8179-1 TpyOml M3 KOBKOro 4yyryHa —
BHEIIHEE MOKPBITHE HMHKOM. YacTes 1: HaHece-
HUE CJ0d METAUIMYECKOTO IIMHKA U 3aBepLIalO-
IIETO IMOKPBITUS

ISO 8179-2 Tpy6n! U3 KOBKOro YyryHa — BHEIII-
Hee NNOKPhITHE LMHKOM. YacTte 2: HaHeceHHE Kpac-
Ky, ODOTallleHHOM IIMHKOM, U 3aBepulIajolluero
NNOKPBITHUS

ISO 8180 Tpybwl u3 yyryHa ¢ urapoBHIAHBIM
rpa@UTGM — MOJUITUIICHOBLIN PYKaB

DIN EN 545 Tpy6ni, dacoHHble YacTH, OC-
Hactka U3 BULII u ux coenmHeHMss miss BOAO-

IIPOBOJIOB

3 OOmpe mosoXeHHA NO NPHMEHEHHIO

TpYO M3 BBLICOKONPOYHOIrO YyryHA

C IIAPOBHAHLIM rpaUTOM M OCHOBHBIE
TpeOOBAHHA K NPOYHOCTHBIM
XapaKTePHCTAKAM

3.1 IIpom3BOACTBO M 00JIaCTH PHMEHEHAA TPYD
M3 BbICOKONIPOYHOIO YYTYHA C INAPOBHIHbIM
rpaguToM

3.1.1 MupoBo# ofbIT IIPOU3BOACTBA U ITPUME-
HEHHWSA pacTPYOHBIX TPYO M3 BHICOKOIIPOYHOTO HY-
ryHa ¢ wiapoBuaHbiM rpapurom (BHHII) nHacyu-
ThIBAeT Oojsice S0 JIeT, OCHOBHBIMU NPOU3BOAUTE-
aaMU U notpeourenssMu Tpyo u3 BULIT asnsiror-
ca CIHA, esponeiickne crpanbl (Ppannud, Iep-
maHud, Ucnanug u ap.), a rakke KHP u UHaus.
B Poccuu tpy0os!r uz BUIIIT Havyanu BeImycKaThCS
¢ 90-x rr. NpoLIIOro Beka.

3.1.2 Tpyosl uz BUIHI nocrasngatorca (B 3a-
BUCUMOCTH OT TpeOOBaHUN NOTpeOUTENECH) C BHYT-
PEHHUM (B TOM YHCJiE€ LEMEHTHO-IecYyaHbIM) U
HApY>XHBIM MMOKPLITUEM HETOKCUYHBIMU MaTepHa-
JJaMH, pa3pelleHHbIMH K NPUMEHEHUIO CaHUTap-
HBIMU OpraHaMu, U 0e3 MOKPBITUA.

2

3.1.3 Tpyorm m3 BYUILII HaxoxaT npumeHe-
HUE B CUCTEMAaX BOONOCHAOXEHUS U KaHaIN3alluUU
(U1s1 NpOKJIAZKHU HApYXHBIX CETEH, B TOM YHCJIE
B CEMCMHYECKU aKTUBHBIX pallOHaX), B MPOTH-
BOITOXXApPHBIX CUCTEMAX BOJOCHAOXEHMSI;, HA IIPO-
MBILIJIEHHBIX ONPECHUTENBHBIX YCTAHOBKAaX, B
CUCTEMAX ropssyero BOAOCHa0XeHUs (Hapy>XHbIE
CETHU ropsTyero BOOJOCHA0XEHMS U TEIJIOBbIE CETU
¢ TeMmneparypoil Bonabl 1o 150 °C); npu cTpou-
T€JbCTBE TPYOONIPOBOAOB IJISI TPAHCIIOPTUPOBKU
HedTECOAEpXKALIMX XUIAKOCTEN (B HedTernepepa-
OaThIBAIOLIEH, XMMUUECKOHM U TI'OPHONOOBIBAIO-
IIEHA ITPOMBILIJIEHHOCTH), COAEPXKALIMX YIJTIEKHC-
JIbIA ra3 ¥ CepoBOAOPOA IIPUPOLXHOIO WU OaK-
TEPUAJIBHOTO ITPOUCXOXIeHUS 0o 0,1 MOJBHBIX
TIPOLIEHTA; IIPU CTPOUTENLCTBE 31AaHUN U COOPY-
XKEeHUM (1711 yCcTpoucTBa QYHAAMEHTHBIX CBai C
OETOHHBLIMH HAIOJHHUTEISIMU).

3.1.4 Tpyon n3 BUHLII npoxknanesiBaioT ¢ no-
MOLIBI TPAaZULIMOHHEIX TPAHIUCHHBIX, 4 TaKXe
OecTpaHIleMHBIX METOOOB Onaromapst crielianb-

HbIM KOHCTPYKIIUMSIM PACTPyOOB U 3aMKOBBIX CO-
eIUHEHUH.

3.2 OcHOBHbIe TPOYHOCTHBIE XaPAKTEPHCTHKH
TPYO M MEeTOAHKHM HX OIIEHKH

3.2.1 YyryH ¢ m1apoOBUIOHBIM rpadUTOM (3apy-
OCXKHBIX TEPMUH <«IUTACTUYHBIM YVIYH») B OT/IM-
4yye OT CEpOro YyryHa MMeeT MUKPOCTPYKTYPY HeE
B BUIE IrpapUTOBBIX IVIACTUHOK (PHUCYHOK 3.1), a
C YIJIEPOJAHBIMU KOMITOHEHTAMU B BUJIE 1HAPOB (PH-
CYHOK 3.2), 4TO BeZeT K PE3KOMY CHMXKEHMIO €ro
JIOMKOCTH (xpynkocTtd). JlaHHbIe CBOMCTBa MaTe-
pyajsa obecrneyuBalTCa MMOCPEACTBOM N0OOABKU B
pacIlIaB Ceporo YyryHa B KayeCcTBe MOAU(PUKATO-
pa METAJUTMYECKOro MarHusi.

JlnarpaMMbl IIpy UYUCTOM PACTSDKEHHMHU 0Opas-
oB U3 BUUIIT moka3aHbl Ha pUCyHKe 3.3.

Pucynox 3.1 — IlpuMepHasi CTpyKTypa CEeporo 4yyryHa
npyu vBeandeHNU uinga B 100 pas



Pucynok 3.2 — IlpumepHasi CTpyKTypa YyTyHa C LHapo-
BUIHBLIM Ipa®UTOM IpU yBenrumdeHUM unuda B 100 pas

Kak BugHo w3 nuarpamm, Marepuan BYILT
HE 001aRaeT IUTOIAAKON TEKYYECTH U U3 YIIPYrou
CTaaUU (0,70p) [JIABHO TIEPEXOAUT B CTAAUIO pas-
PYLUECHUS.

s npoyHOCTHEIX pacyetoB B CIT ucmonb3y-
I0OTCs 3HA4YE€HUS IIpeaesia yrpyroctd. 3HadeHue R,
(pacyeTHOE COMpOTURIEHUE) orpeneneHo B 300 MITa
C IOBEPUTENABHON BEPOSITHOCTBIO p* = 0,999 nipu

CIlI1 40-109-2006

KOHCTPYKLIMOHHBIX MAaTepHasioB, UCIIOJb3yEMBbIX
JU1S. U3TOTOBJAEHUSA HATNIOPHBIX TPYO:

2) CHUXeHUE npegena sbiHocaupoct BULIT
npyu 10 MIIH. LUKIIOB HUXE, YEM V CTaNCH;

3) BHLII He cknoHeH k gedopMaLlUOHHOMY
CTAPEHUIO, TEPMHUYECKOE CTapeHUue HEBEIMKO MU
HaYMHAETCS TOJIbKO NpU f = 450—550 °C;

4) TOpOr XNaA0JOMKOCTH HAXOOMTICS B Ipe-
aenax MuHyc 60 °C (1.e. ynapHas MpoO4YHOCTb OCTa-
€TCA MMOCTOSTHHOM).

3.2.2 B 00s3aHHOCTH 1abopaTopuil 3aBOAOB IO
[IPOU3BOLACTBY YyI'YHA HOJDKHBI BXOIUTDH PEryasap-
Hble UCNbITAaHUA Ha cTpykTypy BUILLT, TBEpmocTs
Me€TajuUla, IPOYHOCTh HA YUCTOE PACTSKEHUeE, yaap-
HYIO BA3KOCTh U YIUIMHEHHE 110 CTAHAAPTHHIM Me-
TOAMKAM B COOTBETCTBUHU ¢ TY 1461-037-50254094
(M aHaJIOTUYHEIM €BponeiickuM HopMaM EN 545).

3.2.3 HarotoBneHue M MCIbITaHHE O6pa3LIOB
TpyO nipoBoudaT coryacHo [OCT 1497 u TOCT
27208, a MeTanna ¢iaHlIEB U CTOIIOPOB — COLJIAC-
HO JOCT 7293 u T'OCT 9012.

3.2.4 MexaHudyeckue CBOICTBa MeTaLia TPYO,
(IaHLEB U CTOIIOPOB, OIpeAeaAsIeMbIE IIPU MCIIbI-
TAHUU OOPAa3L0OB Ha YUCTOE pacTAKEeHUE, NOKHbI
OBITH HE MEHee:

CTaTUYECKUX U MATOLIMKJIOBBIX HArPy3KaXx. XapaKTepHCTHKA BennuuHa
JApyruMu OCHOBHBIMM IOKA3aTENAMU POYHO- (TpyOBi / GnaHi,
ctd BUILLT apnsarorcs: $ac. vactH, cToropa)
1) mpM HalpSKEHMSX B UMKIMYECKOM PEXH- [1Ipenen nmpouHoct, MIla........................ 420/420
mMe npu R = (0,95—0,97)c, npouynocts BYILIT YcnoBHeIN nipenen Tekydectn, MIla........ 300/300
Bo3dpacraeT Ha 40 %, 4yero Her y cTaiu u OAPYTUX OTHOCHUTENIbHOE YIJIHHEHUE, % ................ 10,0/5,0
.‘ — , : — ,
: : - : i : I UM S O _470.._,, - 2 - 1 : ey .
¢ - H > 1 : .._.._....._i :
i : . ! | _ E ____?I__:_] - e $
A | i L 1 na ~ : ]
: T R 380 r : :.1 -
' - J {
- F 'S F, = 9,61 mm? -
- R o o & = _ Ho— =
a r P = 470 11— =
X —t— = It : ) g s
IO S = 470 * i i
‘ 0, = —— =48 9 |
4 : "'j I ° 9,61 f : :
f o & e : 380 S —T -, g .
. | G = — 393 St 0 d
f ‘ 9,61
| [ - i | .
: ~ i o Y 4 W |1
: t I - . 1 f t |
: i 11 W ol JK :.ér"::a
- - I S - —— — { e} = A=A
. 1A = — 7
* - —i
: == S P vt b e :
: 11 A = 1T
i { I - — ] — R " o

Pucynox 3.3 — Jlnarpammsbl pactskenus o6pasua u3 BUIIT npu 3aBoACKMX HMCHIBITAHUAX
OAQO «JIuneuxuit Metannypruyeckuii 3asoa “Cpoooaubiit Cokon”»
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YKazaHHbIe Bhillie TPEOOBAHNSA K MEXaHMYECKUM
CBOMCTBAM MaTepuala COIJIacyioTcs ¢ TpeGoBaHUS-
MU 3apy0bexHbiX ctaHaapToB (EN 545, ISO 2531).

3.3 Obdmme cBenenns 0 NOCTABIIMKAX
M KJaccupukauua Tpyd (no apaMerpam,
TOJIIMHAM CTEHOK, paboyuM AaBJIeHHAM,
KAYeCTBY BHYTPEHHEH H HAPYKHOM
NOBEPXHOCTH)

3.3.1 Ilpn npoekTUpOBaHUM CeTell BOOOCHAD-
XKEHUSA U HANoOpHOM KAaHAJIM3AalUMU OOJXKHBI UC-
[OJb30BATLCS TPYOBI U3 BBICOKOMPOYHOTO 4YyIy-
Ha, UMEIOIIME OCHOBHBIE ITOKA3aTEIU CBOMCTB, CO-
oTBeTCTBYIOIIME TpeboBaHUIM [SO 2531.

3.3.2 B xayecTBe IOCTABIIUKOB TPYO MOIyT OBITH
KaK OT€YECTBEHHBIC MPEATIPUATHUA, OpPraHU3alUuU
UM PUPMBI, TaK U 3apyOexXHbIe, MPOAYKLIHA KO-
TOPBIX YAOBJIETBOPAECT TEXHUYECKMM TPEOOBAHMSIM,
npenbsaBasieMbIiM HacTosgmuMm CI1.

3.3.3 IIpu coorBeTCTBYIOLIIEM OOOCHOBAaHUM AJIS
YCTPOMCTBA CETEU BOAOCHAOXEeHMSA (HAITOpHOM
KaHA/IU3allMKM) MOTYT UCIOJb30BaThCS TPYOBI 3a-
pyOeXHOTO IIPOU3BOACTBA NHaMeTpoM 0 1800 MM.

3.3.4 IIpu yCTpOHCTBE HapyXHBIX ce€Teil CUC-
TEM BOJOCHAOXEHUS (HANIOPHOM KaHA/IM3alluH) B
[IEPBYIO OYepeab CAEAYET pacCMaTpHUBaTh BO3MOX-
HOCTh IIPUMEHEHHS OTEYCCTBEHHBIX TPYO K3 BLI-
COKOITPOYHOTO YYI'yHA, B TOM YHCJIE C BHYTPEH-
HUM LIEMEHTHO-IIECYAHBIM MTOKPLITHEM, BHEIITHUM
LUMHKOBBIM IOKPBITUEM M BHEIIHUM ITOKPbITUEM
MOJUITUIEHOBLIM PYKABOM.

3.3.5 Pa3sMepsnl TpyO, BeinyckaeMbix OAQO «JIu-
[eUKUN MeTaulypruyeckuil 3aBog “CBoOOmHBIN
COKOJI'», YKa3aHb! B Tabnuue 3.1.

3.3.6 TpyObl M3 BBICOKOIIPOYHOrO YyryHa 3a-
PYyOEXXHOro [POU3BOACTBA, B TOM YUCJIE C 3AILUT-
HBIMU ITOKPBLITUAMY HAPYKHOM NMOBEPXHOCTH (LIUH -
KOM, TOJM3TUICHOBBIM PYKAaBOM U JAPYTMMMH Ma-
TEpUAJIaMU), MOXHO TpeaycCMaTpUBaTh B NPOEK-
TaX CTPOUTEJILCTBA (PEKOHCTPYKLMU U BOCCTAHOB-
JIEHHUS) ceTet BONOCHAOXKeHUus (HapyXHON KaHa-

JIM3allMM) TOJIBKO MPU HAIMYUU COOTBETCTBYIO-
LIETo cepTU@HUKATA.

3.3.7 B 3aBoackux ycaoBusix Tpyosl u3 BHIIT
[TOABEPraloTCsl CACAYIOIIUM BHIAAM KOHTPOJISA. BU-
3yaJIbHOMY, U3MEPUTEJILHOMY, HepaspylHarlIeMy
(1I0 METOAMKE 3aBOAA-N3TOTOBUTENS ), 4 TAKXKE KOH-
TPOJIIO TBEPAOCTU M MEXAHUYECKHUX CBOUCTB (ITO
[OCT 1497, TOCT 27208 u I'OCT 9012), ruapas-
JIMYEeCKUM UCHBITaHUSIM (1o Metonuke [SO 2531).

3.3.8 I'maopaBnuyeCKOMY MCIIBITAHUIO HA TH]-
POIIPOYHOCTh, BU3YAJIBHOMY, U3MEPHUTEIILHOMY U
Hepa3pylIaIIeMy KOHTPOJIIO JOJDKHA OBITh ITOJI-
BEPruyTa Kaxmnaas Tpyoa.

3.3.9 IIpoBepka TBEpAOCTA U MEXAaHUYECKHUX
CBOMCTB MeTasUla TIPOBOANUTCS HAa 00pa31iax, u3ro-
TOBJIEHHBIX U3 N1000W TpyObl B NpPOBEpPSIEMOH
IapTUuu.

3.3.10 I'IpoBepka MeXaHHYECKHUX CBOMCTB JIaH-
ues U ctonopoB U3 BYIIIT npoBoauTcst HA 0JHOM
U3AeJINM OT NapTUU WIU OTACIBHO OTIUTOM OO-
paslie.

3.3.11 Ilpu nonydeHUH HEYAOBJIECTBOPUTENL-
HBIX PE3YJAbTATOB UCIILITAHUN XOTH OBl 110 OOHOMY
M3 IoKa3aresie MpOU3BOIATCA ITOBTOPHEBIE UCIILI-
TaHHUS I10 3TOMY MOKA3aTeA0 YOIBOEHHOIO KOJIU-
4eCTBa 00pPa3loOB, B3STHIX M3 TOM X€ MapTUM.

Pe3ynpTaThl MOBTOPHBIX MCIBITAHUNU PaCIIPO-
CTPAHSIOTCS Ha BCIO MIAPTUIO.

[Ipu HeyaoBAETBOPUTEABHEBIX pe3yJbTaTax I0-
BTOPHBIX UCIIBITAHUUN JOITYCKACTCA MTOABEPraTh KaxK-
0€e U3nenne MOoITyYHOMY KOHTPOJIIO Ha COOTBET-
CTBYIOIIIUH I10Ka3aTellb.

3.3.12 Pe3ynpTaThl rMAPABJIUYECKUX UCITHITA-
HUN TPYO HA TUAPONPOYHOCTE CUUTAIOTCS YAOB-
JIETBOPUTEJIBHBIMM, €CJAU HA KX HAPYXHOH I1O-
BEPXHOCTHU HE OOHAPYXKEHO BUAUMOU MPOTECUKHU,
BBIIOTEBAHUS WU APYroro rnpu3Haka MmoBpexX-
ACHUA.

3.3.13 TonmHa HeMeHTHO-IIECYAHOI0 MOKPHI-
TUS1 JOJKHa OBITH MPOBEpPEHa HE MEHEe YEM Ha
OIHOM TpyOE KaxXIoro guaMerpa OT COOTBETCTBY-
IOLIEN MapTHUH.

Ta6bnuua 3.1 — Pasmeps! Tpyd, Bpmyckaempix OAO «JInnenxuii merannypruyeckuid 3asoa “Cpobdon-

HbeIM Cokox”’», MM

TonmmHa LeMCHTHO-TIECYaHOTro

I

FlapyXHbIH MaMeTp TomuuHa cTeHKy BHYTpEHHETo NMOKpBITHA (Mo EN 545)
YCcnoOBHBIN — e — — — - — — —
POXOJ HomMmu- [lpenen. Homu- Hpenea. t HoMu- MUHKM.
uar | OTKJIOHECHUSA van | OTKJIOHECHUS Han | CpeaHsIs l
] L | +(—) +(—) o B
100 118 1,0(2,8) 6,0 1,3 ~ 4,0 - 2,5 . 1,5 1
150 170 1&2,9) N __1,3 4,0 JZ,S
- 2004_ ___222 1,0(3,0)__ 1,5 4,0 ) 2,5 ]
__250 ] 274 1,9_&3,1) 6’8_._4 - 1,6 4,0 _2,5 3 1,5
300 326 1,0(3,3) 7,2 1,6 4,0 2.5 1,5




3.4 KoHCTpyKnuM H THHBI cCOeAMHEHUH TPYO,
(hacoHHbBIE COEAMHMUTEAbHDIE JACTH

3.4.1 Ilpu ycTpoiicTBe ceTeid BOZOCHAOXKEHUS
(HamopHoOM KaHaiuzaluuu) u3z Tpyo BYUIHI cre-
IyeT MpeaycMaTpuBaTh, KAK IIPABUIIO, UCITOJb30-
BaHHE (PACOHHBIX COEAUHHUTEBHbBIX YaCTEN U3 BbI-
COKOIIPOYHOI'O YYIyHA.

3.4.2 JIng tpybonpoBoIOB, KaK IIPABUIIO, CJie~
NYET UCITOJB30BATh JIUTHIC COCNUHUTEIbHBIE (Pa-
coHHble yacty u3 BYILI, Beinyckaemeie no TY
1460-035-502354094. JonyckaeTcsl UCIIOJIb30BAaHUE
CBApPHbIX (PAaCOHHBIX YACTEH, U3TOTABJIUBACMbIX 110
TY 1468-041-50254094.

3.4.3 HoMeHKnaTtypa pacoHHBIX YacTed MpU-
BedeHa B Tabauie 3.2, a TuropasmMephbl PaCOHHbIX

gacteit — B TY 1460-035-50254094 u TY 1468-
041-50254094.

Taonumuna 3.2 — CoeauqHTeanbHbIe YACTH

3 BUIIIT
O0603Ha-
HanmMeHoBaHuME YyeHUe B DCKU3
| OOKYMEHTAaX
KoneHo pacTpybHoe YP

Kosneno pacTpyd—rnaaxuii

KOHell YPT
Koneno ¢pnaHiieBoe YO
O1BOA pacTpyOHbIIA, OP
10, 15°, 30°, 45¢°

OTtBon pacTpyOHbBIH, 60° OP
OTBoa pacTpyb—rnankuii OPT
koHeu, 10°, 15° 30°, 45¢°

OTtBoa pacTpyO—raanKui OPT

KoHell, 60°

J1BOliHOI pacTpyb 1P
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IIpodoaxcenue mabauybt 3.2

il . S

Pl — L

0O603Ha- I
HanmeHoBaHMe YyeHUE B BOcku3
JOKYMEHTAaX

[TatpyOox dnaHeu—pac- [IDP
TPYO

[TarpyOokx ¢diaHen—rinaa- Mor
KU xoHen L = 1200 MM

IlaTpyOox dnaHen—rnan- Oer |
KA KoHell L = 350 MM

Brinyck dpnanueBbiii BOD
Brinyck pacTpyOHBII BP
- - )
TpoitHuk dbnaHueRbIA TOD
TpolfHHUK pacTpyOHbIA TP
TpoitHUK pacTpydo—dna- TPD
Hell

i _ _] _
KpecT pacTpyOHbBIH KP
Kpect ¢dnanLeBbA Ko
i

Kpect pactpyd—dnaHel KPOD
[Tepexon dnaH1IeBBIN XD
Ilepexon pacTpyOHbIN XP
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Oxonvanue mabauyvt 3.2

0Ob603Ha-
YyeHUE B DCKU3
NOKYMeHTaXx

HavMeHOBaHHe

[1epexon pacTpy6—diaHelr XPD

L i

| Ilepexon pacrpyd—raan-

KUM KOHELL APT
[loxapHasa moacraBka pa- P
cTpyOHad

TpoHUK pacTpydb—dna-
Hell ¢ ioxapHoi noacras- | HIITP®
KOH

TpoitHUK ¢raHUEBBIA C

N . [IIIT®
NIOXAapPHOI1 NoACTaBKOIA

Kpecr pacTtpyd—dnaHer ¢
MOXapHOH IOICTAaBKOH

Kpect dnaHueBnii ¢ no-

XapHO# IOJCTaBKOH MIK®

L

3.4.4 Bunpl coenuHEeHUH TpyO, pasMepsl TpyoO,
a TaKXXe pa3zMepbl OCHOBHBIX JIUTHIX PACOHHBIX Ya-
CTeH ITpuBeneHbl B Tabnnuax A.1—A.12 u Ha pu-
cyHKax A.1—A.12, A.18—A.20 npunoxenus A.

3.4.5 Ina tpybonpoBonos u3 BUIII 6onbire-
ro IMaMeTpa cJelyeT MCHOJb30BaTh JIMThIE COCAU-
HUTEJbHbIEe (PACOHHBIE YACTHU 3apyOEXKHOIro Mpo-
U3BoACcTBa, usrorosacHHbie U3 BYIUI, orBevyaro-
mue tpedbopaHugaM craggapta I1SO 2531 u umero-
e ceprudukar KayecTna.

3.4.6 Ina coopku Tpyo n3s BUIIID ncnonbay-
IOT Cleayiolie KOHCTPYKIIMM U TUIILI COCAUHE-
HUWU: pacTpyOHbIE C YIJIOTHUTEJNBHBIMU PE3NHO-
BbIMU KonblaMU («TaitoH», «BPC», «YHuBep-
cai»), cBapHoe HaxiuecTHoe («H3»), dnaHueBbIe
U MY(QTOBBIE.

3.4.7 JInsa coopku pacTpyOoHbix Tpyo 3 BUIIT
MEXAY co00 U C COCNUHUTEIBHBIMUA (PACOHHBI-
MM YACTSMHU CJielYeT UCIOJIb30BATh YILJIOTHUTEJIb-
HbIE PE3UHOBBIE KOJIbLIA (pPUCYHKHU A.13—A.17, Tab-
JTMubl A.13—A.17 npunoxeHust A).
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4 IlpoekTHpoBanue TpyOONpPOBOJOB
M3 BHICOKONPOYHOro 4YyryHa
C IAPOBHIHLIM rpadUTOM

4.1 OOmme 1oJ0KeHus
N0 pacYeTy H NPOEKTHPOBAHUIO
TpyoonpoBonaos u3 BYILIT

4.1.1 B cootBeTcTBUU C OOIIMMU TpeOOBAHUS -
mu CHull 2.04.02 u CHull 2.05.06 pacueT nox-
3€MHbBIX TPYOOIIPOBOILOB U3 pA3TUYHBIX Marepua-
JIOB JOJIXKEH ITPOU3BOIUTHCS MO IIPEOEIAbLHBIM CO-
CTOSIHUSIM: HA NPOYHOCTh (HePOpPMaTUBHOCTh) U
BOAOHEIIPOHUILIAEMOCTh. BO3MOXKHOCTDh NOCTUKEHHN A
TOI'0 MY MHOTO INpPEeIeJbHOIo COCTOSIHUS 3aBUCHUT
OT psda pakTOpOB, U3 KOTOPhIX BAXHEHILIUMHU SB-
NAIOTCS: TEXHOJIOTUSI U3TOTOBJCHUS TpPyO, Kaye-
CTBO U MEXaHHYECKHE CBOMCTBA MaTepuajioB, U3
KOTOPBIX M3roToBjicHa TpyDa, a TaKXKe YyCJIOBUA
[ToCJIeAyIole paboThl TPYOOIIPOBOA.

4.1.2 [IpoBepke HaA IrepMETUYHOCTH (TUIAPO-
[IPOYHOCTDH) B 3aBOJICKMX YCJIOBUSAX JOJXKHBI MO -
nexats 100 % TpybO 3aBOACKOIO M3rOTOBJIEHUS
BHYTPEHHHMM I'MIPAaBINYECKUM JAaBJIEHHEM HE ME-
Hee 5,0 MIIa He3aBUCUMO OT IMaMeTpa U Kiacca
Tpy6. [laHHbBIe TpeOOBaHUA pernaMeHTUPOBaHbl 1Y
1461-037-50254094 u npyrumu TY.

4.1.3 I1pu npoeKTHpOBAHUU HAITOPHBIX CETECH
3 BUIlIT no/kHa Ucmosb3oBaTECI METOJIUKA pac-
yeTa IMOA3EMHBIX TpYyOOIIPOBOAOB HAa MNPOYHOCTH
MTyTEM COITOCTABJIEHHS HEeCYILel CITIOCOOHOCTH TPYO
C PE3YJIbTUPYIOLUMMHY JAaHHBIMU 110 TPUBEACHHBIM
Harpy3kam IpU pa3jIuuHbIX YCIOBUSIX pabOTHI TPY-
DorpoBoA.

4.1.4 B xadyecTBe HArpy3okK, JEMCTBYIOLIUX HaA
noa3eMHbIi Tpyoornposox u3 Tpyo BUILI, cineny-
€T INpUHUMATE:

- BHYTPEeHHEe IaBJIE€HHE TPaHCIOPTHPYEMOU
BOJIbI;

- JABJIEHUE TPYHTOBOH 3aCBIIIKU,

- JaBJIEHWE MTOABUKHBIX TPAHCITOPTHBIX CPELCTB,
riepenarolcecsd Ha TpyOoIIpOBO/L Yepe3 IPYHT,

- COOCTBEHHBIN BeC TpyOOIIpoOBOIA;

- MaccCy TPaHCIIOpTUPYEMOU BOJBI.

4.1.5 Ta0suiibl ¢ pe3yjbTaTaMé pacieTOB, MPO-
BeIEHHbBIX B COOTBETCTBHUU C PEKOMEHIYEMOU Me-
TOOUKOHN IPU PA3TUYHBIX COYETAHUAX OEHUCTBYIO-
LLIUX Ha TpyOOIpOBOA HAIPY30K, JOJXKHBI COLEP-
XaTh 3Ha4eHMS JOTIYCTUMOT'O BHYTPEHHETO J1aBJIC-
HUS BOIBI, UCXOASI U3 HECYLLEN CITOCOOHOCTU TPYO
Ha IIPOYHOCTH ¥ BOAOHEIPOHHMLIAEMOCTh IIPHU YK-
JajKe Tpyooriposoja:

- B TPAHUIESAX C BEPTUKAJIBLHBIMU CTEHKaMH Ha
[JIOCKOE€ OCHOBAHUE;

- B IPYHTAaX LUECTHU KaTeropui (IeCKu KpyIHbIe,
MeJIKWE, MNbLIEBATbIe, CYXUE, CYITIMHKU, [JIMHBI);



- Ha myouHax ot 1,0 1o 3,0 M, cuuTas ot Bep-
Xa TPYyOB&I;

- Ha TPYHTbI U OCHOBAHHS CpeAHEH NPOUYHO-
CTU [IPU HOPMAJILHOU CTEIIEHU YIUJIOTHEHUS 3a-
ChIITKH;

- [IpK JCUCTBUM TPAHCIIOPTHOM Harpy3ky H-13.

4.1.6 PacueT HeoOX0MMMO NMPOM3BOAUTH Ha CO-
BMECTHOE (KOMOMHUPOBAHHOE) BO3JCUCTBUE BHYT-
PEHHEro JaBlIeHUS ¥ BHEILHUX HArpy30K, YYUTHI-
Bas CJEAVIOLIUE CIyYau:

- Ha TpyOONpoOBOA AEHCTBYET BHYTPEHHEE 1aB-
JIEHUE BOIBI M BHEINHSAS HArpy3Ka OT JaBAE€HHS
TPYHTA,

- Ha TpyOOIpOBOO ACHCTBYET BHYTPEHHEE 1AB-
JIeHUe BOJBI NIPU TUJIPABIMYECKOM yiape U BHE-
IIHAST HArpy3kKa OT AaBJIESHUS I'PYHTA.

B KauyecTBe pacyeTHOro IpUHUMAETCS CIy4ai,
KOorpa TpyOOIIpOBOA NMOABEPraeTCsl HAauOOJbLIEMY
CWIOBOMY BO3IEHCTBHIO.

4.1.7 Koa(pPHIIMEHT Neperpy3ku Ui olpene-
JICHUSI paCUYETHBIX HArpy30K Ha TpyOy NpUHMMAET-
CS paBHBIM:

- U151 BEPTUKAJILHOTO JAaBJI€HUs rpyHTa — 1,2;

~ JJISI TOPU30OHTANBHOTO AaBjieHus — (.8;

- U1 BEPTUKAJILHOIO JABJIEHHUS TpPaHCIIOpTA
(kononyHsl aBTomobuneit H-18) — 1.4.

BenuynHbI OCTAJIBHBIX KO3(DPUIIMEHTOB IIPH-
HUMAIOTCA PaBHEIMY |.

Yuem enympenneeo 0aerenus
MPAHCNOPMUPYEMOU 800!

4.1.8 BeanyrvHa BHYTPEHHErO JaBjieHUS BOIbI
B TpyOOIIPOBOAES YCTAHABJIUBAETCSA Ha OCHOBAHMU
THAPABINYECKHUX PACYECTOB C YYETOM peajbHBIX
JAHHBIX IPOEKTUPOBAHHKSI.

['vapaBauyecKuit pacyeT TpyoonpoBoaOB CUC-
TeM BOJOCHA0XEHUS IPOUIBOIAUTCSI B COOTBET-
ctBuM ¢ TpeboBanuamu CHwuIl 2.04.02 (mpuno-
xeHwue 10).

4.1.9 BeaxnynHa pacyeTHOro BHYTPEHHETO JaB-
NeHUS Pp cornmacHo CHull 2.04.02, n. 8.22 npu-
HUMAETCA C YYETOM MM Oe3 yyeTa MMapaBInudecC-
Koro yaapa. I1py1 oTCyTCTBHM B MPOEKTE BEJTMYUHEI
THIPABJINYECKOTO PACYETHOIO JABJICHUSA MUCIIBITA-

T€IbHOE NaBjieHUue P, IPUHUMAETCS B COOTBET-

cTBUM C N. 10 Tabnuuer 5 (CHull 3.05.04, 1. 7.7)

He OoJee (0,6 3aBOACKOrO MCHBITATEJILHOTO IAB-
nenud. Ilpu P, = 5,0 MIla P___ 1nna Bcex TpyO

HNCIl
nnaMeTpaMu 100—600 MM J0MXKHO OBITH pPaBHO

3,0 MIla.

4.1.10 Bennuyuna paboyero AaBjAeHHA HE HOJ-
>KHA MpeBbILIATE: U1 TPYO oA COeAMHEHUE « T aii-
TOH» U «YHUBepca» — 1,6 MIla; nns tpyd nmon
coequHeHue «BPC»: 6.4 MIla (4, 100); 5,0 MIla
(,ZZy 150); 4,0 MIla (4, 200); 3,5 MIla (Z, 250);
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3,0 Mlla (Ey 300), g Tpyd ¢ (aHUIEBBIMU CO-
enuHeHussMu — 10 4,0 Mlla.

Pacuem eHewneidt npueedennHou Hazpy3Ku om
2PYHMAa U mpaHcnopma

4.1.11 PacyeTHble BEepTUKAJIBHBIC HATPY3KHU OT
IaBJE€HHUS FPYHTa:
Q'=115vyHB K w— ykianka B TpaHiee; (4.1)

OF = 1,15y HD K — yki1agka B Hacbii. (4.2)

4.1.12 PacyeTHbIe rOpU30HTAJIbHbBIC HAIPY3KHU
OT JaBJICHUS IPVHTA:

O,=08yHD, K, A (4.3)
Q,.=08y(H+ D,/2) D_A.. (4.4)

4.1.13 PacyeTHble BepTUKAJIBbHbIE U TOPU30H-
TaJIbHBIE HAIPY3KHU OT JABJICHUS TPpaHCIIOpTa:

Q,,=10qgD, A (4.6)
4.1.14 PacyeTHble BEepTUKAJIbHBIE HATPY3KH OT

COOCTBEHHOM MaccChl TPyOOoMNmpoBoOIa M HaANOJIHU-
TEJIA:

Q.= 1L, 1ny A Dcp; (4.7)
Q,=025ny, h D2 (4.8)
4.1.15 MakcumanbHbIe pac4eTHBIE U3rN0AIOIIHE

MOMEHTBI B CTEHKE JIOTKa TPYOHI ITPH YKJIAIKE TPY-
O0NMpoBOIA HA TUTOCKOE OCHOBAHME:

M= M+ M'+ M, (4.9)
M =0,2350, + Q) r,; (410
M =0,18(0, + Q) r..; (4.11)

cp?
M = —0,125(Q,, + Q,) 1, (4.12)

4.1.16 BHeuiHAA nIpuBeAeHHAd HarpyskKa, Iei-
CTBYIOLIIAsA HA TPYOOIIPOBOJ,

M
" 0,318r, (4.13)

Op

B sTtux popmyiax:
D — HapyXHbiii AMaMeTp TPYOhI, CM;
H — rnybuHa 3acCbllKU TPYO, M;
Y — OOBbEMHBIN BEC I'PYHTa 3aCBIIIKH, TC/M>.

3HauyeHUd Y Jaexar B npepenax 1,7—1,9 tc/m?
M 3aBUCST OT KaTerOpUHU I'PYHTA;

B — mimpuHa TpaHUIe, HAaMMEHbILIAs IIUPHUHA
TpaHilieu cocrasisieT D + 600 MM.

4.1.17 KoapbupmeHT Km, VYUTHIBAIOILAM JE€H-
CTBUE CHJI TPEHUS MEXAY 3aCBINKOU U CTCHKAaMH
TPYObBI, ornpeneisaercsa no tabauue 4.1 B 3aBUCH-

MOCTH OT KaTErOpUHU I'PYHTOB U OTHOWeHuss H/ D.
7
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Tabnunua 4.1 — 3nayenns ko3 punuenTa Km

* ety

Koacbcimunem Krp MpYU Kateropyuyu rpyHTOB
H 3ACHBITIKH
o r-I: [-11 rr I; I- IV rv | r- Vlj
0 1.0
0,1 T 0981 | O 984 0,986
02 | 0962 | 00968 0,974
03 | 0,944 0,952 0,961
04 | 0928 0,937 __!_Q,948
0,5 0,91 0,923 | 0,936
0,6 0,896 091 [ 0925 |
0,7 0,881 0,896 0,913
0,8 0,867 0,883 | 0,902
0.852 0872 | 0.891
0839 | 0862 [ 0,882
0,826 0,849 0,873
0816 | 084 | 0865
0,806 0,831 0.0857
0,796 0823 | 0,849
0,787 0816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,79 0,815
1.8 0,75 0,775 0,80
1,9 0,735 0,765 0,79
2,0 0,725 0,75 0,78
3,0 0,63 0,66 0,69 |
4.0 0,555 0,585 0.62
50 0,49 0,52 0,56
6,0 0,435 047 | 0505 J

4.1.18 KoadpduumeHT v, YYUTHIBAIOIIUNA pa3-
IPY3KY TpYOBl OT O0KOBOIO AaBJICHHUS TPYHTA 3a-
CBIIIKH, OIpeACHdeTca 110 PopMyJie

W

1

2P (B-D,)"’
2P, (B-D,)

P.xD,

(4.14)

rne P — napaMeTp, XapaKTepU3YIOIUHI XECT-
KOCTb TPYOOIpOBOaa, ONPEACIICMBIN 10

hopMye

(h Y
2FE —
p-_\D-h) (4.15)
! | —v?

rane £ — mopyas ynpyrocty YOnra, g BUHIT —

1,7-10° xrc/cMm?;

v — Ko3(dpduumeHT Ilyaccona, paBHsiii 0,3.
g TpybornpoBoaa, MpoKJaablBAeMOIo
3BEHBbIMHU, Vv = (;

v — KOO(PPHUUMEHT BBICTYHAaHUS TpPYOBI,

[IpU ONMPAHHUM Ha MJIOCKOE OCHOBAHUE
y = 0,98;

— TIapaMeTP, XapaKTECPNIVIOIIINH JKECTKOCTD
'PYHTA 3aCBINIKU, 3aBUCALLIMKA OT MOOY-
NIl YIIPYTOCTH IPYHTaA Prp = 0,125Er_p.

4.1.19 KoadpbdbuneHT KOHUEHTPAUUU JaBJje-
HUS TPYHTa B HACHIMU K IPU YKJIAJKe TPyO Ha
HEHapyIUEeHHBIM TPYHT 3aBUCUT OT OTHOILUECHMUS
H/D_ v IpOYHOCTH IPYHTOB OCHOBAHUA. 3HAYEHUS
3TOro Ko3(gdumreHTa aexar B ripenenax 1—1,4 npu
VKJIaJKe TPpyO Ha IUIOCKOE OCHOBAHUE.

4.1.20 KoadpdpuumueHTs O0OKOBOro AaBIcHUS
TPYHTa A, ¥ A, IUIS| TPYHTOB I'-1H1...I'-V cocraBis-
o1 0,05—0,2.

4.1.21 PaBHOMepHO pacripeaejicHHOE JaBJACHUE
g (Tc/M?) oT HazemHoro tpaHcriopta H-18, nepe-
JaBaeMo€ Ha TpYOBI yepe3 I'PYHT, IIPUHUMAETCS B
3aBHCUMOCTH OT JUAMETpa U INyOMHBI 3AJI0XKECHHUS
TpyO U onpenensercsa no tadauue 4.2.

PaccMoTpeHHBIe Bbillle POPMYJIIBI 11O ONpeEc-
JICHUIO JaBJIeHUS BHEIUHUX Harpy3ok, oIpeaesie-
HHUIO M3THO0AOIINX MOMEHTOB OT JICUCTBHUS 3TUX
Harpy3o0K CIIPABEIJIMBLI IIPU pacyeTe TpyO Ha MU3-
M0 rmomnepevyHoro cedeHust Tpyonl (KOJblid) BHE-
LIIIHUMU OPUBEOCHHBIMM Harpy3kKaMH C OJHOBpE-
MEHHBLIM BO3JE€MCTBUEM BHYTPEHHEIO JABJICHMUS.
DT PopMysbl IPHUHIATH MO MOHOrpadpuu npod.
I'.K. Kneitna «Pacyet nmog3eMHbIX TpyOOIIPOBOAOB»
(M., 1969).

g tpyo nmaMetpoMm 100 M DOMoIHUTEILHBIA
pacyeTr Ha IOIEPEYHBIN M3TUD OT HEHUCTBUSA BHE-
ITHUX HArpy30K ¢ OOHOBPEMEHHBIM BO3AEHCTBU-
€M BHYTPECHHETO JAaBJACHUS SABJISIETCS ITOBEPOYHBIM.

PTP

Taonuna 4.2 — Pasnomepno pacnpenenennoe nasiaenue g(Tc/m?) or TpancnopThoii narpy3ku H-18

[ nybuHa 3anoxeHus

_

Tpyo H, M o —
0,1

1,0 2 900

_ et kb

1,5 1,390

2.0 0,880

NpPH HAPYXKHOM JHameTpe TpyOouposona D , M

PaBHOMEPHO pacrpeAcsiecHHOE AaBileHue ¢ (TC/M,) OT TpaHCIOPTHOH Harpy3ku H-13 :
IIpU Hapy>XHOM nuamertpe Tpybonpososa D , M

il hilleleie L iy i Ml

Fny6nHa 3AJI0KEHUS] pr6 H, M

3H3‘-IEHH5[ q (TC/MQ) JUIsi BCEX AHAMETPOB

il —

0.2 | 0,3 __| 0.4
2,885 | 2870 | 2,820
1,380 1,370 | 1,365
0.875 0.870 | 0,870
M | 2225 | 2.5
B ‘ 0,780 | 0,700




Brewnue nazcpysxu
U 6HympeHHee daeneHue

4.1.22 3HauyeHU BHELIHEH NMPUBEASHHOU Ha-
I'py3KH OT BO3AEHCTBUSA TPYHTA U TpAHCIIOPTA IS
Tpy0 auamerpaMu 100—300 MM creayer npuHU-
MaThb Mo TadnuuaMm 4.3—4.7. 3neck KO3PHHULIMEHTD]
3anaca npoyHoctd K. = Q%/Q , rne Q¥ — Hecy-
1asi CrIOCOOHOCTh TpyObl, (J — BHEIIHSS NMpHUBE-
AeHHAasT Harpy3ka.

Tabnuuna 4.3 — 3HaveHus BHEMHEH NpUBEIEH-
noit marpysku Q, kH/m, neiictsyiomei na Tpy-
oonposox u3 Tpyo mmamerpom 100 mm. Kosg-
GMIHEeHTDI 3a1aCa NPOYHOCTH HA BHEIIHION HA-
Ipy3Ky (B CKOOKax)

UipH nasieHuny IIpn gaBnreHuU ]
[nybuna TpaHcriopra H-18 pH A
| 3amoxe- i IPYHTOR TPYHTOB
HUA H, M
[—-1V V—VI -1V V—VI
1,0 [6,8(14,7) | 7,3(13,2) | 2,2(43,8) | 2,6(37,0)
L5 [5.6(17.2) [6,2(15,5) | 3,4(28,3) | 3,9(24,7)
| 2,0 [59016,4) | 6,6(14,6) | 4,521,4) | 5,2(18,5)
2,5 16,814,2) | 7,712,5) | 5,6(17,2) | 6,5(14,8)

7,7(12,5) ‘ 8,7(11,0) | 6,8(14,1) | 7,8(12,3)

Tadonuua 4.4 — 3nayenns BHeNIHEH NpHUBEIeH-
HoM Harpy3ku (), kH/M, nelicTBylomeii Ha Tpy-
Oonposon U3 Tpyd amamerpom 150 mm. Koad-
(¢uIMenThl 32aMaC2 NPOYHOCTH HA BHEHITHIOIO HA-

IPy3Ky (B CKOOKax)
]

Flyﬁnua
3AJTOXKeE -

Ilpu naBneHun

TpaHcriopra H-18 IIpy naBneHMM

TPYHTOB

gy M TPYHTOB
| IV | V=VI | I—IV
1,0 | 9,3(7,8) |10,007,7) | 3.2(22.8) [23.7(23,0)
1,5 | 7,709,5) | 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 19,37,8) [10,6(,)]7,80,3) | 9,007.,8) |
3,0 [10,6(6,9) [ 12,006,0) | 9,4(7,8) [10,8(7,0) |

Taonuupa 4.5 — 3navyeHus BHENIHeH NpHBe-
nenHon Harpy3ku (, kH/M, nelicTByloieil Ha
TpyOonmposoa u3 Tpyd amamerpom 200 mm. Ko-
3¢ dMuHeHTh 3anaca NPOYHOCTH HA BHENIHIOO
Harpy3Ky (B CKoOKax)

l l [Ipn naBnenum
[ 1ybuna TpaHcriopra H-18

3d0XKC- M TPYHTOB
HUA H, M |

 —

[Ipy naBneHuM
IPYHTOR

i _1___—___J .
1,0 12,5(4,5) { 13,3(4,2) | 4,3(13,0) | 5,0(12,0)

| T 1w | J
-1V | v=vI | 1=V | v—vI

) LA WE—— — A
6,48,7) | 7,4(7,5)

15 [10,3(54)]11,3(4.9)
2,0 ]10,965,1) 12,2(4,6)# 8 5(6,5)

1 9,8(5,7) ‘

Oxonuyarnue mabauust 4.5

T
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ITIpu napieHNn
I'PYHTOB

| 10,6(5,2)

[—1IV

12,1(4,6)

| IIpn naBneHUH
Fybuna | TpaHcropta H-18
3aJI0XKeE - M TPYHTOB
HUa H, M |—
[V | V—VI
2,5 12,5(4,5) | 14,1(3,9)
) 3,0 14,2(4,3)

16,133,5)

12,6(4,4) | 14,53,8)

Taonuuoma 4.6 — 3navyenns BHEIWHEH NpHBe-
nenHor Harpy3xd O, kH/M, peiictsyiomen Ha
TpyOonpoBox u3 Tpyd nuamerpom 250 mMm. Ko-
3¢ PHuHeHTs 320aC2 NPOYHOCTH HA BHEIIHIONI
Harpy3Ky (B ckoOKax)

" - o ]
oyt | 2L | g s
| 3amoxe- N TPYHTOB TpyH10B
Hua H, M
-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) | 13,93,7) | 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)

Tabnuua 4.7 — 3HayeHHud BHeHmIHEH HpHBe-
nenHoil Harpy3ku Q, KkH/M, aelcTByioleH Ha
TpyOonpoBoa u3 Tpyd nnamerpom 300 mMm. Ko-
3(POHUMEHTDI 3211ACA HPOYHOCTH HA BHEIHIOIO
HArpy3Ky (B cKoOkax)

I [Ipu gaBaCHUH

l [Tpy JaBICHHUU l

IPYHTOB

-1V

6,5(7,5)
9,5(5,2)

V—VI
7,4(6,6)
10,9(4,5)
12,5(4,0) | 14,3(3,4)

[nybuna TpaHcriopta H-18
3aToXe- M TPYHTOB
HUa H, M
V—VI
l 1,0 17,9(2,7) | 19,3(2,5)
1,5 14,8(3,3) | 16,4(3,0)
| 2,0 15,7(3,1) 18(__2_,,_7)
B 2,5 18,0(2,7) | 20,5(2,4)
3,0 | 20,4(2,4) | 23(2,1)

15,5(3,2) | 17,8(2,7)
18,5(2,6) | 21,2(2,3)

Ouenusast otHouleHue QY/Q = K Kak Ko3d-
¢bHULMeHT 3anaca npoyHocT ( QY — Hecyiad cro-
COOHOCTb, a 0 — BeJIMYMHA BHEIIHUX HAIPy30K
Ha pa3HbIX YPOBHSAX 3aChIITIKH), HEOOXOIUMO KOH-
CTAaTUPOBAaTh, YTO 3arac MPOYHOCTU i TPYO IM-
ametpom 100 MM B auamnasoHe 3ajieranus 1—3 M
(B rpyHTax Kareropuu [—IV) coctasisieT COOTBET-
CTBeHHO 14,7—12,5, ma tpyd anamerpoM 300 MM
Ha ryouHe 2 M — 2,7—4.0.

4.1.23 BeuyunHel 3amaca IIpoYHOCTH K Ha BHe-
LLIHIOK HArpy3Ky NpH YKIAAKE TPyO HaA pasiny-
HbI€ IJIYOUHBI IPU BO3AEUCTBUU TPAHCHOPTHOM Ha-
rpy3ku H-18 mo3BoasiioT nmpouM3BOAMTL YKIAOKY

TPYO Ha IUIOCKOEe OCHOBAHUE.

\D
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4.1.24 Ko3dPULMEHTH 3amaca IIPOYHOCTHU
TpyO Ha BHYTpeHHEE AaBiieHUe, pasHoe PV /P, =
= 5,0/1,6 = 1,2—3,1, rne P’ — pnaBneHue BOJIO-
HEIIPOHMUAEMOCTH (TUAPOIIPOYHOCTH), FraPAHTH -
POBAHHOE 3aBOJAMU-N3TOTOBUTEISIMU, P — JO-
NycTuMoe padouyee nasiaeHue. s paCTDY6HbIX

Tpyd6 P = 1,6 MIIa, MydpToBBIX 1 (1aHLIEBBIX —
4.0 Mfia,

Pacuem na npounocme
mpybonpoeodoe uz BYIIT

4.1.25 Pacuer Tpyo u3 BUIII npousBoautcs
Kak U1 XXeCTKMX TpyD 1pu paboTte MmaTepuasia Tpyo

B YIIPYTOM CTaguU. 3HAYEHUS] pacyeTHOIO Hamnps-
xenuss R = 300 MIIa (30 krc/mm?).

4.1.26 IIpu COBMECTHOM BO3IEUCTBUU BHE-
IHIHUX [IPUBEACHHBIX HArpy30K OT IPYHTA U TPAHC-
[IOpTAa U BHYTPEHHEIO TUAPABIMYECKOrOo IaBJie-
HHUA 3aBUCUMOCTEh MEXKIY HUMMU SBJISICTCS IIPSIMO-
JIMHEMHON. MakCcUMaJbHbIe HAPSIKEHUS B CTEH -
K€ TpYOBI B JIOTKE U LIEJIBITE B 3TOM Clydae CyM-
MUPYIOTCH.

B 0o01eM ciyyae 3Ta 3aBUCMMOCTb UMEET BU/I

4 Qn \
P =P°|1- Q5 , (4.16)
\ /
rae P — BelTMYMHA BHYTPEHHETO AABIECHUSA [IPU
O Mlla;
0, — BeITMYMHA IIPUBEACHHO! BHEILHEH Ha-
rpy3ku, KH;

PY% — Hecywas crmioco6HOCTh TPYObI Ha BHYT-
pEHHEE THAPOCTATHYECKOE IaBJIEHUE,
MlIla;

Q' — Hecylas crocoOHOCTL TPYObi HAa BHE-
IIHIOW NPUBEOEHHYIO HArPy3Ky OT
rpyHTa U TpaHcropra, KH/M.

3HayeHus P monydens! mo gpopMmyne

R,

0 _
P re (4.17)

e R 300 MIla (npu noBepuTeabHOU BEPOAT-
HOCTH 0 ,999), pacyerHasa npoyHocts, MIla:
Yy, — BHYTPEHHHWH paamuyc TPyOBl, CM;
h — TONMUMHA CTEHKH TPYOBI, CM.
3Hadyenus QU nonydyeHsl 1o hopmyie

h*b
0" = 0,524 %2 (4.18)
rC
rne b — ycioBHas MIWHa TPYObl, paBHasa 1 Mm;
r. — pagnyc CpeIWHHOW ITOBEPXHOCTHU TpY-
ObI, CM.

3Havenns PO u Q° mns tpy6 u3z BULLT npu-
BeeHEl B TaOnuie 4.8

16

Tadbnuuoa 4.8 — Hecymias cnoCOOHOCTD HA HPOY-
Hocth Tpy0O M3 BYIIII na BHEmHIOW HArpysKy

(Q% u BHyTpennee nasnenme (P?)

B Tabnuuax 4.9—4.13 nipuBeaeHbI BEIMYNUHBI J10-
IIyCKaeMOro BHYTPEHHErO JIaBJICHUS, HUCXOAs U3
YCIIOBUS ITPOYHOCTU TPYO. DTU BEIUYUHEI ITOJIy4Ye-
HBbl U3 ypaBHeHUd (4.17).

Tadbnuua 4.9 — 3naueHus JOMYyCKAEMOro BHYT-
pennero nasiaenusa, Mlla, n1aqa Tpyd mmamerpom
100 MM Hu3 YCJIOBHA HIPOYHOCTH

— . — 'l" "‘
Ilpy masneHUN 3
[ mybuna TpaHcnopta H-18 Pl AaBICHIHK
3AJTOXKE - ¥ IPYHTOB TPYHTOB
HUA H, M — — — —
[—1V V—VI I—IV V—VI
1,0 31,044 30,871 32,638

15 1 3146 [ 31,252 l 32,222 | 32,

|20 | 31,35 | 31113 | 31,841 | 31,598
2,5 | 31,044 | 30,732 | 31,46 | 31,148
3,0 | 30,732 31,044 | 30,698

Tadonuuma 4.10 — 3nayenna XOMycKaeMoOro BHyT -

penHero aasiaenud, MlIla, g Tpyd mmameTpom
150 MM M3 YCJIOBHSA NPOYHOCTH

[Ipy naBnenuu
| Dnybuna | TpaHcmopra H-18 {p P;p?iﬂrrle;““
3ATOXKC- 1 TPYHTOB

HUA H, M I — —

[—IV V———VI__' I—-—ﬂ
1,0 20,864 | 20,635 | 22,855
15 | 21,386 | 21,125 r22,365
2,0 | 21,223 [ 20,896 | 21,843
|25 | 20,864 | 20439 | 21,353 [ 20,961
30 | 20439 | 19,982 | 20,831

Tadbnuua 4.11 — 3nagenns J0MyCKaeMOro BHyT-
pennero jasiaenus, MIla, nig Tpyd amamerpom
200 MM M3 YCIOBHA NPOUHOCTH

- | __..lll - — - i - —
3aJIOXKE - U I'PYHTOB FPYHTOB |
HUa H, M | —— — _ -

I—1V V—VI 1--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 | 15248 | 14,827 |




Oxonuarnue mabauyst 4.11

——— e _—
| [Ipy naBieHUU
Fnybuna TpaHcniopTta H-18 ['[pl: ﬂ?{BTJLeBHHH
| 3a10XKe- M FPYHTOB PY
HUSE H, M
V—VI [—1V V—VI J
- - —
13,435 14,568 14,083

| 12,7838 13,921

Tadonumuna 4.12 — 3nagyennsa AONYCKAEMOro
BHYTpeHHero nasjaenmsa, MlIla, naa Tpy0d nma-
meTpoM 250 MM H3 YCJIOBHA IPOYHOCTH

, IIpy naBineHMH l
Fybnna Tpaicnopl'a H-18 [Ipn nasreHun
3ANOXKeE- M IPYHTOB IPYHTOB
HUA H, M | o
[—IV V—VI I—-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

: —_—

2,5 11,054 10,446 11,752 11,175

__" 3,0 10,446 | 9,718 | 10,993 | 10,295 |

Tadonuuma 4.13 — 3HayeHus AONyCKaeMoro
BHYTpeHHero nasiaenmns, MIla, nas Tpy® nma-
mMeTpoM 300 MM H3 yCI0BHA IIPOYHOCTH

—

IIpy namneHUHn |
Fny6una | rpapcnopra H-18 | {pn namneruyu
3aJ10XKe - I TPYHTOB IPYHTOB
HUA H, M
I—IV V—VI [—IV | 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 |

25 8.72 8.015 9.426
3.0 8 043 7.309 8.579

IIpuyMeyvuaHU e — BeanyuHsl AOIMYCKAEMOTO BHYT-

PEHHEro aaBicHHUA B Tabnuuax 4.9—4.13 He JOKHEI IIPEBBI-
uath 5,0 MIla.

4.1.27 IlonyyeHHBIe 3aBUCUMOCTU MOTYT OBITH
MCIOJIb30BaHb! MPU pacyeTe HaA IPOYHOCTH TPYO
bonblIero auaMeTpa, B TOM YHUCIE 3apYOEXHOIo
NpOU3BOACTBA. PacyeT Ha MpOYHOCTH MOXET OBITH
[MPOU3BEAEH 110 rpadukam npoyHocTHU. IIpuMep pac-
yeTa o rpa@UKaM NpUBEAeH B NPUIOXEHUH b.

4.1.28 B npminoxeHun B npuBeaeH pacyeT Tpy-
Ob! auamMeTpoM 100 MM Ha nomepeyHbIn U3THUO.

4.2 'mppaBiandeckuid pacyer TpyoO

4.2.1 Boi6op TpyO U3 BEICOKOIPOYHOTIO YYI'yHa
JUISI CUCTEM BOAOCHAOXEHUSI UM HAIOPHOM KaHa-
NM3allUM 10 AMaMeTpaM U KJjiacCaM OCYHIECTBIISI-
€TCS HAa OCHOBAHWM I'MAPABIMYECKHUX PACYETOB B
cooTBETCTBUM ¢ TpeboBanuamu CHull 2.04.02.
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4.2.2 Ilorepu Hanopa H, M, Ha y4acTKE TpY-
OONpPOBOOHON CETU OIPECACIAIOT IO POpMYJIie

H=Li; +n + A1, +n,,, (4.19)

CC CC cr-cr

ra¢ i, i.., i., I, — TIOTEpU HaAmNopa, BbI3BAHHBIEC
TUAPaBINYECKHUM COIIPOTUB-
JIEHUEM COUHULBI JUIMHBI TPY-
OB, CTBIKOBBIM COCIUHCHMU-
€M, COCANHUTEJIBbHOM YacCThIO
1 apMaTypowu,
- N, — KOIIMYECTBO CTHIKOBBIX COEAU-
HEHUU, COEAUHUTEIBHBIX 4Yac-
TeH, apMaTypsl HA y4acTKe TPY-
OOonpoBOIa PaCYECTHOM THUHBI
L, M.
4.2.3 IloTepu Hanopa Ha €eAMHUILLY JUIMHBI TPY-
bonpoBoaa CiaenyeT ONPEACHATh IO (popMye

cc?

V2

AL
T =Ad

(4.20)

e A — KO3OPHULUHEHT T'HAPABIAUYECKOIO CO-
[IPOTUBJICHHUS;
V — cpenHss 10 CEYEHUIO CKOPOCTD JABHXE-
HUSE BOABI (CTOYHOM BOHbI), M/C;
g — YCKOpEHHE CHUIIBI TAXKECTH, M/C?;
d — pacdeTHBIH auaMeTp TpyO, M.
4.2.4 PacyeTHBIA AUaMETP TPYO OIpeHeasaeTcs
o opmyJie

d=D -2S+5,), (4.21)

rae D — HapyXHbIil TUAMETP TPYOHI, M;

S — TOJMIMHA CTEHKU TpYOHI, M;

0. — TOJIILUMHA BHYTPEHHETO IOKPBITHI, M.

4, 2 5 KoapduuueHT ruipaBIndeckoro Cornpo-
TUBJIEHUS A C YYETOM TMIAPABINYECKOIrO COINPO-
THUBJICHUS CTBHIKOBBIX COEAUHEHUU NTPU TPAHCIIOP-
TUPOBAaHUMN N0 TpYyOOIIpOBOAY BOAKLI (CTOYHBIX
BOL) C KO3MPUILMUEHTOM KUHEMATU4YECCKOM BsI3-
kocti v = 1,3-107° M%/c u ckopocTu V onpenens-
eTcsl Mo popmyne

C—'m
14—
7

7| (4.22)

k=A1

rae A, Cu m — Ko3bPULIMEHTHI, IPUHUMAIOTCS
rmo taoaute 4.14.

Tadonuuma 4.14 — 3naveHna KoIQPPHOUEHTOB

A, C,m
‘_ND—-_ . T
co ] Bun tpy6 A,

1 | TpyOosr 0e3 BHyTpeHHero| 0,015 | 2,36
| ‘SaIJ_lHTHOI‘O MOKPHITHS
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Oxonyanue mabauybt 4. 14

HNQ | Bua tpyb

2 | Tpybnl ¢ BHyTpeHHUM 1e-| 0,014 | 3,51 | 0,19
MECHTHO-TECYaHbIM TIO-
| KPBITHEM (OTEYECTBEHHO-
ro "Iporu3BOICTBA)

3 [To xe (3apybexHoro npo-| 0,011 | 3,51 | 0,19
W3BOACTBA) !

4.2.6 Ina tpy6oripoBOOOB, TPAaHCIIOPTUPYIO-
HIUX BOAY (CTOYHBIE BOAbI) C APYrUM IIO0Ka3aTe-
NeEM KO3 PUIIMEHTA KHHEMATUYECKOM BA3KOCTH V,
KO3 IULMEHT TUAPABIMYECKOrO CONMPOTUBJICHUS
A Cnenyer OIpeneasaTh U3 BEIPAXKEHHUS

L = —2]q(_ 2’51 + ...._.5'___\
i v ax v SRS
Vd
rne Re = 5 — 4ucno PeiiHonbica;

K — abcomoTHas wepoxoBaToCTh CTe-

HOK TpyO, M, NMpUHUMAECTCA II0
Tadnuue 4.15.

Taonuuna 4.15 — 3ayenus peJuYuH adco-
JHIOTHOM IIEPOXOBATOCTH K

K, MM, pis
CUCTCM
Ne Bua tpy6 . Harmop-
IT.11. oélo' HOIA
CHADXC- KAH AT -
HIA 3dlIUHN

1 [Tpybnl 6e3 BHyTpeHHero 3a-| 1,00 1,5
HIMTHOTO IMTOKPBITHSA

2 | Tpybnl ¢ BHYTpEeHHHUM LIEMEHT-| 0,25 0,40
HO-TIECYAHBIM MOKPHLITHEM (OTE-
yeCTBEHHOI0 MPOM3BOJCTBA)

3 {To xe (3apydexHoro nmpou3soa-| 0,10 0,25
| CTBa)

I

4.2.7 Ilorepu Hamopa i, BbI3BaHHbIE T'MJIpaB-
JIMYECKUM COITPOTUBIACHUEM CTBIKOBBIX COCIUHE-
HUHW, COCAUHUTEIBHBIX YaCTEH, apMaTypou, OIl-
penensoTcs no Gopmyie

i =& —, (4.24)

rae ¢, — KO3(POULIMEHT rHAPaBIUYECKOrO COIPO-
TUBJICHASA CTBIKOBOI'O COCAMHEHUS, CO-
EAMHUTENbHON YaCTH, apMaTyphl KOHK-
PETHOH KOHCTPYVKLUHU U KOHKPETHOIO
AUAMETPpaA, IPUHUMAETCS 110 IacrnopramM
3aBOJOB-U3rOTOBUTENEN, 110 JaHHBIM
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AHAJIOTMYHBIX IPOCKTUPYEMBIM CUCTEMAM
BOAOCHA0XEHUA ¥ HAITOPDHOM KaHAJIM3a-
I[M4 M IO CIIPABOYHUKAM AJI51 [TPOBEAE-
HUS NPENBAPUTEIbHBIX PACYETOB.

4.2.8 ITpy npoBelcHUU MpeaBapUTENbHBIX M'Yl-
pPaBINYECKUX PACUYETOB IIPU BBIOOpE TpyO OTEUE-
CTBEHHOI'0 MPOU3BOACTBA CleAyeT ITOJb30BATHCA
HOMOIpaMMaMM, TMPUBEACHHBbIMU B IIPWIOXEHUH [ .

4.3 Yyer napaMeTrpoB, BIHAIOIIMX
HA KOPPO3HOHHYI0 arpeCcCHBHOCTD IPYHTOB
1o OTHOImEHHIO K Tpydoam u3 BUIIT

4.3.1 CornacHoO MEXIYHApOAHOMY CTaHOApPTY
NCO 2531 (npunoxeHue A) Ha KOPPO3UOHHYIO
arpecCUBHOCTb IPYHTOB 110 oTHOleHU0 K BHLLIT
BJIMAIOT CJAEAYIOLIHME ITapaMeTPhl 1 O0OCTOATEIbCTBA:
yIeJAbHOE CONPOTUBIEHHE IpyHTOB, pH; Hanuumne
I'PYHTOBLIX BOJL Ha YPOBHE TPYOhbl; HATHUHE KOp-
PO3UOHHBIX 3JIEMEHTOB M3-3a CBSA3U C HApYXHBI-
MH METAUTHYECKMMH KOHCTPYKILMSIMU , 3apaKeHHE
MMOYBEI CTOYHBIMU BOJAMU MM OTXOOAMU, BO3JICH -
CTBUE OJIYKIAIOINX TOKOB.

4.3.2 KputepussMu onacHOCTH KOppO3uH TpyoO
u3 BUIII MoryT ClIyXuTh:

- BeJIMYMHA YACJIBHOIO 3JIEKTPUYECKOTO CONPO-
TUBJIEHHA I'pyHTa p MeHblUE 30 OM-M;

-~ pesmunHa pH MmeHslle 6;

- 3arpsAA3HEHHUE TOPOJACKUMU U IIPOU3BOJACTBEH -
HBIMU CTOYHBIMHM BOJAMH, a4 TAKXKE OPraHU4YECKHU-
MU BellleCTBAMU, NMOCTYMHUBIIUMU C IMTPOMBIILLIEH-
HbIMU BBIOPOCAaMU,

- HaJIY¥e KOPPO3UOHHBIX 3IJIEMEHTOB H3-3a
CBSI3U C HApYXXKHBIMU METAUIMYECKMMU KOHCTPYK-
LIUSIMU, CTIOCOOCTBYIOILIMMM ITOSIBJIEHHIO MaKpomap.

4.3.3 BaxXHeHIuM U3 nepedyucjiceHHbIX B 4.3.2
KpUTEpHEB OMAcHOCTH Koppo3uu Tpyo u3 BHIUT
SIBJIAETCS BEJIMYMHA YIAEAbHOIO 3JIEKTPOCONPOTUB-
neHus rpyHta. PakKTUYECKH OH OIPEACIISIET BCE
apyrue (GpakTopbl, ClIOCOOCTBYIOIIUE KOPPO3UHU.

4.3.4 MeToauKa ONnpeacjaeHUs yaeJIbHOrO 3J1eK-
TPUYECKOTO COMPOTUBICHUS I'DYHTA p IPUHUMA-
eTcsa B coorseTcTBUU ¢ TOCT 9.602.

4.3.5 KpuTepueM OMacHOro BIMUSHUSA OJIyXKIa-
IOLLIETO IMOCTOSHHOIO TOKa Ha TpyOomnmpoBOL M3
BUHIT saBngercsa HaIMYHWE M3MEHSIOLLIETOCAd IT0
3HaKy ¥ 3HAYEHMIO CMELLUEHMS IIOTeHIHala COOpY-
XEeHUA MO OTHOLUEHHUIO K €ro CTallMOHApPHOMY I10-
TeHHUaATY (3HAKOIIEpEMEHHAs 30HAa) WIN HAJITUYHE
TOJILKO MOJIOXUTEJIBHOTO CMELICHUS TTIOTEHIMANA,
KaK IMpaBUJIO, M3MEHSAIOIIEroCs MO 3HAYEHHIO
(aHOHAs 30HA).

MeTonuka omnpeneneHUss OINACHOIO BIUAHUSA
ONy>Kaaonero MoCTOSHHOIO Toka IpMHUMAETCS B
coorBeTcTBUU ¢ I'OCT 9.602 (nmpunoxeHue 3) U
PH 153-39.4-091 (pa3nens! 4.2.16—4.2.21 1 npu-
JoXeHue K).



4.3.6 KpureprMeM oOmnacHoOro BJIUSAHUS Mepe-
MEHHOTO TOKa MPOMBILUIEHHON 4YacCTOThl (OJ1yX-
NAIOUIEr0o MAU UHIAYLUMPOBAHHOI0) Ha TpyOoO-
nposoabl U3 BULLIL gBnaercs cMenieHue cpenHero
3HaYeHUs NTOTEHLIMAJIa TpyOOIipOBO/JIa B OTPULIATEIb-
HYIO CTOPOHY HE MeHee 4eM Ha 10 MB o oTHoltie-
HHUIO K CTAHMOHAPHOMY IMOTSHLUMANY YUIN HaJU4ue
MepeMEHHOr0 TOKa IUIOTHOCTBIO Oosee 1 MA/cMm?
(10 A/M?%) Ha BCIIOMOTaTeIbHOM 3JIEKTPOLE.

MeToauka ornpenaeseHuss OIIaCHOrO BIUSHUA
[IEpeMEHHOI0 TOKAa NPUHMUMACTCS B COOTBETCTBUM C
I'OCT 9.602 (mpunoxeHue 6) u P 153-39.4-091
(pa3nennl 4.2.22—4.2.24 n npwioxenus JI u M).

4.3.7 OracHoOe BJAMSIHUE MOCTOSIHHOIO OyXK-
JAIOLIETrO U IIEPEMEHHOIO TOKOB CJIeAyeT OLICHU-
BaTh 415 Tpyoornporoaos U3 BUILI Tosibko B TOM
cjiyyae, Korma CO€auHeHHs TpyO 00ecrieunBaroT
HETIPEPBHIBHYIO JJIEKTPUUYECKYIO CBSI3b 10 METAJULY
(CBapHble WM (DJIAHLIEBbIE COSMUHEHUS).

IIpu pactpyOHOM coennHeHMH Tpyo u3 BUIIT
4yepes U30JUPYIOIINE YIUIOTHATEIBHEIC pe3MHOBBIC
KOJbIlAa MY NPOKIAIKH, YCTAHABJIMBAcMbIC Ha
paccTOSHUU He O0Jiee yeM uepe3 6 M, HermpephiB-
HOCTD LIEITH ITO0 METAJUTY HAPYIUAETCI U ONTAaCHOCTh
NEUCTBUS OJIY>KIAKOLUX TOKOB 3HAYUTEIBHO YMEHb-
[{faercs, YT0 CO3AACT YCAOBUA, WCKIIOYAIOLI{UE
HEOOXOAMMOCTE MPUMEHEHHUS CIIELIMAJIBHBIX Mep 110

3alMTE TPYOOIIPOBOAOB OT BIIUSHUS OIyXKIAIOLINX
TOKOB.

4.4 3amuTHbIC NOKPBLITHA I TPYO
n3 BUIII u TpeGoBannsa K HuM

4.4.1 JIng 3aiUThl OT KOPPO3UU NOA3EMHBIX
TpyoornpoBonos U3 BUIIT B 3aBUCHMMOCTU OT yC-
JIOBUU 3KCIUTyaTalluM (KOPPO3MOHHOM arpecCHUB-
HOCTHU TPYHTOB U HaJIMYUA OIYKIZAIOLIUX TOKOB)
HUCIIOJB3YIOTCS:

- 3ALUATHBIC TOKPBITUA (KAK MU3OISIIIUOHHBIE,
TaK ¥ MPOTEKTOPHOIro TUIIA);

- 3JICKTPOXUMUYECKaAS 3aLIUTA;

- CHelHalIbHasg II0CTEeJIb MOA TPYOOIpoBOA U
3aCBIMKA TPYHTOM, KaK NpPaBWIO, IIECKOM B LIEISAX
CHIDKEHHUS KOPPO3UOHHOU arpeCCUBHOCTH I'PYHTA.

44432 CornmacHO MeXIyHapOOHOMY CTaHAAPTY
ISO 2331, B 3aBHCHMOCTH OT BHEWIHHX YCAOBUIA
3kcruryataimu TpydonpoBonoB n3 BUIHT u ¢ yye-
TOM JNEUCTBYIOIUUX HALlMOHANBHBIX CTAHOAPTOB
MOTYT MCIOJIB30BATHLCS 3alLMTHBLIE HAPYXKHBIE I10-
KPBITUS U3 CAEAYIOUIUX MaTepPHAJIOB:

- MCTAUIMYECKHUH IIHHK C 3all{MTHBIM CJIOEM B
cootBeTcTBUHU C ISO 8179-1;

- oboranieHHasa UUHKOM (LIMHKOHAITOJIHEHHA )
Kpacka C 3allMTHBIM CJI0€M B COOTBETCTBUU C [SO
8179-2;

- VTOJILLIEHHOE TNMOKPbITUE U3 METATUIUYECKOTO
IIMHKa C 3alLATHBIM CJIOEM,
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- TOJIMYPETAaH;

- TTOJIUDTWIEH;

- PUOPOLIEMEHTHBIU paCcTBOD,

- JIMITKUE MTOJIMMEPHBIC JIEHTHI,;

- OUTYMHAas Kpacka.

4.4.3 CornacHo €BpPONEHCKOMY CTAaHOAPTY
EN 545 B KadyecTBe HApYXHBIX [MOKPHITUM MOIYT
HCIOJIb30BAThCH:

- IIMHKOBOE€ TMOKPHITUE C 3aUIMTHBIM CJIOEM;

- TIOKPBITUE TOJICTBIM CJIO€EM LIMHKA C 3allUT-
HbIM CJIOEM;

- BCTaBKa TPyObI B MOJUBTUICHOBLIM PYKaB B
IOIIOJIHEHNE K UMHKOBOMY IOKPLITUIO C 3aIUUT-
HBIM CJIOEM;

- IKCTPYAUPOBAHHOE MOJUITUICHOBOE MOKPHI-
TUE;

- MMOJIMYPETAHOBOE TIOKPBITUE;

- TIOKPHITUE U3 LEMEHTHOTO pacTBOpa, apMH-
POBAHHOT'O BOJIOKHOM;

- TIOKPBITUE JIUIIKOU JICHTOH.

4.4.4 HapyXHple NOKPBITUSA PACIIPOCTPAHAIOT-
cA HAa GUTUHIH U BCIIOMOTATEABHYIO apMaTypy.

4.4.5 qnsa 3auutel Tpyoonposoaoe M3 BUILLT
HanOoJbIlIee pPacIpOCTPAHEHUE MOJNYYUITU CHeny-
IOLIME BHECUIHHUE 3alIUTHBIC MTOKPBITHUA:

- CTAHAAPTHBIE (METAUIHYECKHHU LHUHK + OH-
TyYMHasl Kpacka, coriacHo ISO 8179);

- C JOIOJIHUTEJBHOM 3alllUTON (MeTa/lTuyecC-
KHH UMHK + OUTyMHas Kpacka + HaaeBaeMbli IpH
MpOKJIaJIKe NMOJUAITUWICHOBBIN pyKaB, cornacHo ISO
8§180).

4.4.5.1 CTaHgapTHOE HMHKOBOE ITOKPBITUE SIB-
JIAETCSA AKTHUBHRIM BCJICACTBHE TaJIbBAHHYCCKOLC
B3aMMOIEMCTBUA napbl HUHK—YYTYH. 11pyu 3TOM Me-
XaHU3M 3alIUTHI UMeeT ABOMHOU 3Q(dEKT: NpH
KOHTAKTE€ C TPYHTOM (DOPMUPYETCS IJIOTHBIH,
CIUIOIUHOH ¥ JIMIIKWUU 3alIUTHBIA CJIOM U3 Hepa-
CTBOPUMBIX COJIEU IITMHKA; B CJy4ac JIOKAUIBHOTO
NOBPEXKICHUS 3alMTHOI'O ITOKPBITUS NMPOUCXOOUT
ABTOMATHYECKOE BOCCTAHOBJIEHUE €I'0 LIEJOCTHOC-
T (3a CYET IOCTYIUIEHUS MOHOB Zn?" nu3 Oau3ie-
KAIIMX HEMOBPEXICHHBIX YYaCTKOB K ITOBPEXIECH -
HOMY ¢ 00pa3oBaHUEM BIIOCJIEACTBHM HEpPaCTBO-
PUMBIX COJIEN LIMHKA).

4.4.5.2 CornacHo ISO 8179-1 moxkpriTue HU3
METATNKHYECKOI0 HMHKA HO/DKHO HAHOCHTHCA Ha
CYXYIO IIOBEPXHOCTH TPYOBI, HA KOTOPOH HE JOJIXK-
HO OBITH CJIEAOB pXXKaBYMHB!, IOCTOPOHHMX BELIECTB
M 3arpA3HCHUHN, OPEITATCTBYIOIMX aAre3Ny MOKphl-
M1, U3 pacuyeTa He MeHee 130 r/m? (Ha OTHENb-
HBIX y4acTKax Aomyckaercsa He MeHee 110 r/M?).

HaHeceHue 1TMHKOBOIO MOKPHITUS OCYIIECTB-
JISIETCS 3JICKTPOMETAUIU3alIMOHHBIM HAIlbUICHUEM.

4.4.5.3 Cornacuo ISO 8179-2 i 3a1iuThl TPyO
MOTYT TaKoKE€ HUCITOJIB30BATHCS LIMHKOHAIIOJIHEHHbIE
Kpacku (Hanpumep, «LduHOI», «3UHra»), KOTO-
pbI€ HAHOCSTCA KMCTBIO WIN PAaCNbUINTENIEM U3 pac-
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yera He MeHee 150 r/M? (Ha OTHENbHEBIX y4acTKax
nomnyckaerca He MeHee 130 r/m?). IToBepx LIHHKO-
BOI'O TOKPBITHUSI HAHOCHUTCA 3aLUUTHBIN C1oM OU-
TYMHOH KpaCK! WIH COBMECTUMOHM C IIUHKOM CHH-
TeTudecko cMobl TONUHONA 70 MKM (B OTHEIIb-
HBIX MecTax 50 MKM).

4.4.6 lonmoHUTEIbHAsT BHEITHAA 3al{MTa TPY-
oonposoaa u3 BULII BeinonHseTCS B BUIE TOH-
Koro (roniuHo#i He MeHee 200 MKM) MOJIMATUIIE-
HoBoro uwiuHapa (pucyHok 4.1, tabnanna 4.16),
KOTOPLIU IUIOTHO HATATUBAETCSI Ha TPYOy C PUK-
CallMeH HA HEM ITpH ITOMOIUHM JMIKOM [JIaCTMAC-
COBOM TUIEHKM Ha KOHIIAX TPYObI ¥ MPOMEXYTOY-
HBIX [IPOBOJIOYHBIX XOMYTOB.

IlonusTHIICHOBEIA PYKaB HAAEBAETCSI Ha TPY-
6b1 13 BULII Ha Tpacce HEMOCpEACTBEHHO nepe
MX YKIAOKOM.

Jlst 33U Thl PUTUHIOB IIPUMEHSIETCS TOT XK€
TUII NOJUSTUICHOBOIO pyKaBa. B pe3ynbTaTe IioT-
HOIO COeIMHEHHS PYKaBOB TPYO U PYKaABOB (bu-
THHIOB 00pa3yeTCsl CIUIONIHOE 3allIMTHOE ITOKPHI-
THe. MexaHM3M 3aLUMTHI [TOINSTHIEHOBONO PYKaBa
COCTOHUT B M30JUPOBAHUU TPYO OT BAMSIHHUA KOP-
PO3HOHHOIO TPYHTa U OT BIUSIHUS OJYXIAIOIIUX
TOKOB.

[IonU3THUNIEHOBHIM pyKaB

Pucynox 4.1 — (CxeMa HaHECeHHS MOJIUITWICHOBOTO
pyKaBa Ha TpyoOy U pacTpyo

Tabnuuma 4.16 — OcHoBHBIE pa3Mepnl NOJM-
3THIEHOBOI0 PYKaBa Iid
TPYO pa3M4HOro AHAMETpA

e e e ek L

YCAOBHBIN NIPOXOn TPYOHI, L, MM /¥ MM
MM
100 | 6000 300
150 [ 6000 400
2006000 600 |
250 6000 | 600
300 [ 6000 | 800

| * IlupuHa pyKkaBa B IJIOCKOM (CNOXEHHOM BIBOE) CO-
CTOSTHUH.

S i pl— ikl

4.4.7 JInsg 3aiuTel TPYO, padoTalolX B YCIIO-
BUAX O4EHB BEICOKOH KOPPO3MOHHOM arpeCCUBHO-
CTU I'PYHTA, MOT'YT UCIIOJIb30BATLCS NOINOJHUTEb-
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HBIE CPEACTBA 3A1LNATHI (ITIOKPBITUE TTOJIUYPETAHOM,
SKCTPYIMPOBAHHEIM IOJUITUIIECHOM).

4.4.8 B KauecTBe AOIMOJHUTEIBHOIO CpEeACTBa
3aIUUTHI OT KOPPO3UOHHON arpeCCUBHOCTH I'PYHTA
PEKOMEHAYETCS MCIIOJAb30BaTh 3aUIUTHYIO (MU
IIPOTUBOKOPPO3UOHHAS) MOCTEND, T.€. pPABHOMEP-
HO MMPHWJIETAIOUIAN CO BCEX CTOPOH K HAPYXHOM
4acTyu TpyOOIIpoOBO#a CJIOHW HEArpeCCUBHOIO IPYH-
Ta (riecKka WM MECTHOIO IpyHTa, OCBOOOXIECHHO-
ro OT KaMHEH).

4.5 YCTpOoHCTBO 3JEKTPOXHMMYIECKOMH
32LMTHI TPYOONPOBOAOB

4.5.1 BaexTpoxumMudeckast 3amura (BX3) ot
KOPPO3UH MPOJIOXKEHHBIX B 3¢MJI€ TPYOOITPOBOIOB
u3 BUUII ¢ coeauHeHusIMU, o0ecrieYyuBaAIOIUMU
HeIpPEPbIBHYIO 3JIEKTPUIECKYIO CBS3b 1O METALNY,
IOJIKHA NMPOU3BOAUTLECA B I'PYHTAX BBICOKOU KOP-
po3MOHHOMN arpeccuBHocTU (p < 15 OM-M) u
(WJIM) IpU OTTaCHOM JIEUCTBUM ITIOCTOSSHHOTO OJTyX -
OAXINEro U MEepeMEeHHOIo TOKa IMPOMBILLUICHHOU
4aCTOThI.

4.5.2 Ilpu pemieHdH BoOImpoca o 1e1ecoodpas-
HOCTH 3alUMTHI OT Koppo3uu Tpyo n3 BUIUI npu
OIMACHOM HACUCTBHUH OJIYXKIAIOIIUX TOKOB CHEAYET
pas3iMyaThb JBa CIy4as:

- TpyOBI H30JHUPOBAHBI OJJHA OT APYIroMu;

- UMeeTCq METAUTMYECKasI CBSI3b MEXAY TpyOaMH.

4.5.2.1 B cnyyae HageXXHOM M30JIAIIUHA CThIKOB
Tpy0 BDKX TpyOOIIpOBOAA B 30HE BIUSIHUA OTyX-
JAIOLIUX TOKOB HE TpeOyeTcsi; 0TKa3 oT KX Mo-
XeT ObITh OOOCHOBAH MaJION BEPOSITHOCTBIO OIlac-
HOTO JSUCTBUS KOPPO3HOHHLBIX MakKpoIiap OT KOH-
TaKTa C ITIOCTOPOHHUM KaTOAOM MU KOPPO3UH IO/
NeCTBUEM OJIyKIAoLEero Toka (HalipuMep, B Tpy-
oonposoaax u3 BUIIT, cMOHTUpOBaHHLIX U3 TPYO
JUINHOM 6 M C pPE€3MHOBBIMU YIUIOTHEHHSIMU WIH
MaHXeTaMU MEXIY HUMH).

4.5.2.2 IIlpumMmeHeHue DX3 00543aTENBHO B TEX
ciayyasgx, Koraa HMMeeTCs MeTaUIMYECKas CBS3b
MeXny Tpyoamu (psaHLIEBBIE U CBApPHLIE COECAM-
HeHUs1) U TpyoonpoBox u3 BYIII Haxoaurcs B
30HE OITACHOTrO JeMCTBUA OJYXKIAIOIIUX TOKOB.

4.5.3 1ng Bpibopa THnia OX3 TpyOOIIpOBOIOB
u3 BYIIT neobxomumo pykooactsoBatecs 1 OCT
0.602.

4.5.4 B xayecTBe METOIOB [TPOTUBOKOPPO3HOH -
HON 3auiuThl TpyodorposonoB n3 BYIIIT moryt
NPUMEHSTHCH cneayiomue (tabnuua 4.17).

HeszaBucuMo OT BEAUYUHBI 3JIEKTPOCOMPOTHUB-
JIeHUs FpYHTa NpUMeHEHHUEe NOJINITUIEHOBOTIO py-
KaBa JOIOJHUTENBHO K BHEILHEMY LIMHKOBOMY U
OMTYMHOMY TIOKPBLITUIO PEKOMEHAYETCS B CIIEY-
FOLLIUX YCJIOBUSX:

- WCKYCCTBEHHBIE TI'PYHTBI, coaepxaliue Oy-
JIBDKHUKW, KJIMHKEP WJIX TNPOMBILUIEHHBIE OTXO-



Tadbnuuma 4.17 — Knaccupuxkanusa MeTOXOB
IIPOTHBOKOPPO3HOHHOHU 32-
HiMTel TpYO 3 BHIHT

YaenpHOE i
| AJNCKTPOCOI - i
POTUBJICHUE Tun JALLIKTHOI'O NMOKPBLITUA
I'PYHTA,
OM-M
, U
J35—30 LInHkoBOE + OUTYMHOE ITOKPBITHE
15—25 LIuakoBoe + DUTYMHOE NMOKPhITUE,
[MOMIUATHUIIEHOBBIM PYKaB
!——_ﬁ—' T— p—
lIS/[G.:Hee: 15 | JonmonHuTenbHbIE UCCAEAOBAH U

Abl (4aCTO BCTPEYAIOIIMECS B HACEJIEHHBIX U MIPO-
MBbILIUIEHHBIX pallOHaX);

- TOp(PSIHBIE TOYBHI;

- TMOYBBI, 3arpsa3HEHHBIE IMPOMBILLIIEHHBIMU,
CEIbCKOXO3A1CTBEHHBIMHM OTXOMAaMU HJIM KaHAJIU-
3allMEN U T. 1.,

- TIOYBBI, COAECPXKAILMUE OTXOOABI TOPHOTO IIPO-
U3BOACTBA;

- ITOYBBI, MOABEPXKEHHBIE BIUSIHUIO OJIyX1a10-
IHUX TOKOB (KeJE€3HBbIE JOPOrd, MPOMBIIJICHHOE
060opynoBaHUE, UCIIOIBL3YIOLIECE ITOCTOSIHHOE HaIIpsi -
XeHue, OJIM30CThL KaTOAHO-3aIIUIIEHHBIX CTPYKTYP
C NOBPEXACHHBIM U30NUPYIOLUIMM ITOKPLITUEM ).

S5 IIpokaanka M nepekiaaka
TpyOOnpoBOaOB

5.1 YnakoBka, MapKHpOBKa,
TPAHCNOPTHPOBKA TPYO M MX XpaHEHHE

5.1.1 YnakoBka, TpaHCIIOPTHUPOBKa, O(QOpM-
JI€HHAE NOKYMEHTAMU U XpaHeHHue Tpyo 3z BULIT
IOJIXHBI ITPOU3BOOUTHECS B COOTBETCTBUM C TpeDO-
BaHussMu 'OCT 10692.

5.1.2 TpyOrl AOMXHBI ObITH MApPKUPOBAHBI
KPAacKOM WX UMETh JIUTYIO MapKUPOBKY. Ha Tpy-
0ax DOXHBI ObITh HAHECEHHI CIIEAYIOLIME 0003Ha-
YEeHHUS:

- TOBAPHBIN 3HAK NPEANTPHUSTHUSA - U3TOTOBUTE;

- YCJIOBHBIN TIPOXOI;

- IO U3TOTOBJICHUS;

- 0003HaYeHHUE, YTO MATCPHUAJIOM SIBISIETCS
YyryH ¢ wapoBuaHoi dopmoit rpadpura (HIIT,
BY nnn GGG).

5.1.3 TpyObl TPaHCHOPTUPYIOTCS B IIAKeTax.
KonunyectBo TpyO B makeTax perjiaMeHTUPYETCS
NOKYMEHTalUueHn 3aBoga-usrorosurens. [1o corna-
COBAHUIO C MOTPEOUTEIEM OMYCKAETCS TPAHCIIOP-
TUpOBaHHE TpyO 6€3 nmakeToB. Ha rimaakue KOHLbI
TPpYO M B pacTpyObl YCTAHABJIUBAKTCA IJIACTMAC-
coBble 3araylik. Ilpu TpaHcnopTupoBKe TPpyOd U3
BYIII n norpy3o4yHo-pa3rpy304HbIX paboTax 3arl-
pelIaeTCs noaBepraTh UX yaapHbIM HArpy3KaM.
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5.1.4 Tpybbl Ha OOBEKT CTPOUTEIBCTBA MOIYT
[IEPEBO3UTHCH KEAE3HOAOPOXHBIM, AaBTOMOOU/Ib-
HbIM ¥ BOAHBIM TPAHCIIOPTOM.

5.1.5 Ilpu niepeBo3ke Tpyd6 aBTOTPAHCHOPTOM
JUIMHA CBUCAIOILIMX KOHIIOB HE JOJDKHA TIPEBbILIATh
25 % nUHBI TPYOHI.

5.1.6 TpyObl momiexar pa3rpy3ke Ha IUIOLIA -
KY CKJIaIMPOBAHUS KPAaHOM HEOOXOOMMOM rpy30-
NMOABEMHOCTHU U VKJIAJKE B IUTA0ENS VIS 1TOCAEnY-
IOIUEH TPAaHCTOPTUPOBKH HA YYACTOK CTPOMUTEIb-
CTBa.

5.1.7 Ilpu npoBeneHUM TOTPY304HO-PaA3IPYy304-
HBIX ¥ TPAHCIIOPTHBIX pA0OT HEOOXOIUMO 00ecCIIe-
YUTh:

- COXpaHHOCTh TpYO, B TOM UHCJIE HUX AHTHU-
KOPPO3HOHHOI'O ITOKPBITHUS, KaK B IIPOLIECCE TE-
PEBO3KHU, TaK ¥ BBIIIOJHEHUS TaKeJaXHBIX padboT;

- TIPU HAJIMYKUU BHYTPEHHEIO LIEMEHTHO-IIEC-
YaHOI'0 MOKPHITUSI CIIOCOO 3axBaTra JOJIKEH 00eC-
[IEYUTh €0 HEMOBPEKIAEMOCTD;

- 1enecoodpa3Hyio 3arpy3kKy TPaHCIOPTHBIX
CPEACTB, YYUTHIBASA BEC TPYO HA SAMHUILLY UX JJIMHBI;

- HAJECXKHYIO YBA3KY I1€pPEBO3UMEIX TPYO.

5.1.8 IlpupenbcoBrie CKIaabl NOJKHBI YCTpa-
UBATHbCS B MECTAxX Pa3rpy3Ku TPyO U3 XKENe3HOOO-
PO>KHBIX IMOJIYBATOHOB IS KPAaTKOCPOYHOI'O CKiIa-
IUPOBaAHUA. B KauecTBe rpy3o3axBaTHBIX CPECTB
MCIIOJIB3VIOTCH 3aXBaThl C aBTOMATUYECKON CTPO-
[MTOBKOW U PACCTPOINIOBKOU UJIU TPAaBEPCHI C TOPLIE-
BbIMU 3aXBaTaMU.

5.1.9 XpaHeHue Tpyd Ha CKIIaJaxX U CTPOUTEITb-
HBIX IUIOIIAAKAX JOJDKHO IPOU3BOAUTHECH B LITA-
Oensix, yIOXEeHHBIX Ha POBHBIX IUTOIIAnKaX. HMxK-
HUE U MOCAEAVIOINE POl YKIAAbIBAIOTCS HA IPO-
Kinagku. PactpyObl B KaXIOM psIy JOJIXKHBI OBITH
HaAIPABJIEHBI TIONIEPEMEHHO B IIPOTHUBOITOJIOXHBIC
cTOpoHbl. JlonyckaeTcsa CKiIagupoBaHUE TPYG 0¢3
MMPOKIAA0K Ha CHEIMATIBHBIX CTEIIaXKax, KCKIO-
yarIlHMUX pacKaTblBaHUE W ITOBpEXACHHUE TpyO, a
TaKKe B IMaKeTax.

5.1.10 IIpu xpaHeHuu TpyO BBICOTA 1LUTAOENA
He XOJDKHA nipeBeluaTth 3 M. IIpy 3TOM ycTaHaBIM -
BAaIOTCS OOKOBBIE OIOPHBI, HPEAOTBpAlAIOLIHE Ca-
MOTIPOM3BOJIBHOE pacKaThiBaHUE TPYO.

5.1.11 Ha xKaxnyro oTrpyXxaeMyro norpeoure-
JII0 TIAPTUIO TPYO IMMOCTABUIMK BbIAACT JOKYMEHT O
KayecTBe TpyD, B KOTOPOM IOJKHEI OBITH yKa3a-
Hbl: HAUMEHOBAHUE IIPEANPUSTUSI-U3TOTOBUTEA,
YCJIOBHBIH ITPOXOO TPYO, UX KOJIHUUYECTBO U 00111aA
NAWHA B METpax, TeopeThuyeckas Macca, THUO U
KOJIMYECTBO VILIOTHUTEIBHBIX PE3UHOBBIX KOJIEII,
BEJIMYUHA TUAPOUCIIBITAHUSA, IIpeacsk ITPOYHOCTHU
[IPU PACTSLKEHHUU, OTHOCUTEIIPHOE YIJIMHEHUE U
TBEPAOCTh MeTalJIa TPYO.

5.1.12 Cronopbl ajngd Tpyd oA COCOUHECHUE
«BPC» XpaHATCST B OTKPBLITOH Tape, pacCoOpTUPO-
BaHHBbIC 110 JHAMETDaM.
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5.1.13 YroTHUTENLHBIE pe3MHOBBIE KOJIBLA A0J-
XHBI XpAHUTBECH B 3aKPHITHIX MOMEIICHUAX U OBITE
3ALUMUILEHBI OT MPSIMOro COJIHEYHOro CBeTa, 3arpss-
HEHHWA CMAa304YHbIMU MATEpUATaAMH, MACITAMHU, Ke-
POCUHOM, OEH3UMHOM, KHCJIOTAMU U lIeIoUaMU,
OKa3bIBaIOLIXMMHU BPEIHOE BO3NCUCTBUEC HA pe3HHY.

5.1.14 Pa3rpy3ka Ha 00beKTax CTPOUTENBCTBA,
B TOM YUCJIC HA TPACCE OCYLUECTBIISAETCS B HaMe-
YEHHBIX [TPOEKTOM MecTax. 1 pyObl BIOJIb TPaHIIEU
VKIIaObIBAKTCs pacTpyOaMu B HaIllpaBAeHUU MOH-
Taxa TpyOoornpoBoaa.

J5.1.15 B cnyyae HaHeCeHMs 3allIMTHBIX ITOKPHI-
TUK Ha TpYOB! (HAIlpUMEp, LIEMEHTHO-IIECYaHOro
[TOKPBITUA) UX XpaHEHHUE C MOMEHTA HAHECCEHHS
[TOKPHITUA U 10 MOMEHTA MOHTaXxa Tpyd MOJIKHO
IIPOMU3BOAUTHLCH C TOPLHAMMU, 3aKPBHITBIMHM ILUIACT-
MaCCOBEIMHU 3aryLIKaAMU.

5.1.16 B nerHee Bpemsa tpyos! u3 BUIHT ¢ Ha-
HECEHHBIM LIEMEHTHO-ITECYAHBIM ITOKPLITUEM JJOJI-
XHBI XpaHUTBHCA B MECTaX, UCKITIOYAIONINX ITOIIa-
JAaHUE IPAMBIX CONHEYHBIX ay4ei, UM OBITH 3a-
LIUIIEHEI CrielUaJIbHBIM YKPEITHEM.

5.2 3emasubie padoThI

5.2.1 3emnsiHbie pabOTHI 110 IVIAHNUPOBKE TPAC-
Chl, pa3paboOTKe, 3achIllKe ¥ TMPUEeMKE TpaHIlel
[IPA CTPOUTENLCTBE TPYOOIIPOBONOB CAEAYET MPO-
U3BOIMUTH B COOTBETCTBUH C TpeboBaHuAIMU CHull
3.05.04 u CHull 12-04.

5.2.2 Ilepen pa3paboTKOii TpaHileH cClaeayeT Inpo-
M3BECTU Pa3OUBKY €€ OCU. ITpussMKM U11 MOHTAXKA U
3a0€JIKU CTBHIKOBbBIX COSIMHEHUN TPYO IMaMETPOM IO
300 MM crieayeT OTpbIBaTh Iepel VKIIAAKON KaXAon
TpyObl Ha MecCTO. PacCcTosiHMe MexXny NpUIMKaMU
YCTaHABIUBAETCd B 3aBUCUMOCTHU OT JUIMHBI VKJIa-
nbisaeMbIX TpyO. IIpusamxu wig Tpyd amamerpom 60-
nee 300 MM fgomnyckaeTcsi OTpbiBaTh 3a 1—2 MHA 00
VKJIAIKU TPpyO B TPAHUICIO C YYETOM (PAKTUYECKON
JUTUHBI TPYO M pacCTOSHUA MEXIY CTHIKaAMU.

5.2.3 Metoapl pa3paboTKu TpaHllen o0yCiiaB-
JIMBAIOTCA OMAMETPOM TPYOOIIPOBOJAA, I'€OTEXHU-
YEeCKUMMU XapaKTEPUCTUKAMM I'PYHTOB, pejibeoM
MECTHOCTHU, TEXHHUKO-3KOHOMMWYECKHUMU TMOKA3aTe-
JIAMH TEXHUYECKHUX CPEACTB.

5.2.4 I'pyHT, BbIHYTbil{ M3 TpaHLIEeH, CJIEAYeET
YKJIaOBIBATh B OTBaJl C OAHOM (JI€BOH IO HaIlpaB-
JIEHU1O paloT) CTOPOHBI TpaHUIEW HA pacCTOSHME
He Onuxe (0,5 M OT Kpasi, OCTaBJIsIs APYTYIO CTOPO-
Hy CBOOOOHOU IUIA NEPEABUXKEHUS U NIPOM3BOI-
CTBa NPOYUX padoT.

5.3 MoHnTax TpyOOnpoBoaoB
H (DACOHHBIX YACTEH B IPYHTE

5.3.1 TpybonpoBonn 3 BYHUII npoxianbia-
IOT MIPEUMYLIECTBEHHO B I'PYHTE MYyTeM peajin3a-
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MU TPAHILIEMHON U OeCTpaHIlIeHOM TeXHOMOT UM,
a TAKXKE B KOJJIEKTOpaX (KaHajnax). 31ech paccMart-
pUBAIOTCS BOIIPOCHI IPOKJIANKHU TPYOOIIPOBOAOB B
IPYHTE.

5.3.2 Ilpu npokinaanke TpybonpoBOIOB U3
BYILII B rpyHTe nomXeH coOmonaTsbcsl TEXHOJIO-
TMYECKUH perjlaMeHT, BKIIOUYAKIIUN MOATOTOBU--
Te€JIbHEIE, BCIIOMOraTeJIbHbIE U OCHOBHBIE PadOThI,
COCTaB U OUYEPEIHOCTH KOTOPBIX NOJIKHB! YBSA3bI-
BaThCsI ¢ KOHKPETHBIMU YCIIOBUSIMU.

5.3.3 YIUIOTHEHHWE IIpHU CTBHIKOBKE TPyO ITOA
coenuHeHusd «TauToH», «BPC» u «YHusepcan»
OCYILUECTBIACTCS C HOMOILUbBIO YIUJIOTHUTEJBLHOIO
PE3UHOBOI'O KOJIbLIA 33 CYET pagdaibHOIO CXKATHUA
€0 B KOJIBLIEBOM I1a3€ pacTpyoa.

5.3.4 MoHTax TpyO NMpOU3BOAUTCS B CIIENVIO-
IIEM TIOpsiAKe (PUCYHKH 5.5, 5.6)

5.3.4.1 HapyxHas moBepxXHOCTb IV1aIKOrO KOH-
1A TPYOBI OUHUIIAeTCA OT MOCTOPOHHUX IPEIMETOB
U 3arpA3HCHUU ¢ ITOMOWUIBIO LIETKU U ILurareas
(puCyHOK 5.1).

5.3.4.2 Ansa omnpeneneHUs rpaHUL MOHTaxa
IJIaJKOro KOHIIa TpyOBl B pacTpyd Ha TPYyObI HAHO-
CUTCA CreiHaJbHast MeTKa (pPUCYHOK 3.2) Mo pas-
MepaM, yKa3aHHbIM B Tabauue 5.1. Ha tpyOrnI non
coeanHeHue «BPC» crieranpHasgs MeTKa HE Ha-
HOCUTCH.
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Pucynox 5.1 — KoMmnekr mist MOHTaxXxa 1pyo

5.3.4.3 HapyxHy10 NIOBEpPXHOCTD I71aIKOro KOH-
a Tpyonl (0cobeHHO (acKy) OO CIELHANbHOM
METKH ITOKPLIBAIOT CMA3KOM, ITOCTABJIAEMOU Npea-
IPUATUEM—UN3TOTOBUTENIEM TPYD. CMa3Ka 1mocTaB-
JISIETCS. B JOCTATOYHOM 0OBbeME M B cliydae HeOO-
XOJIUMOCTY MOXeT ObITh JOIIOJHUTEIHPHO 3aKa3a-
Ha B JJIOOOM KOJIMYECTBE.

[‘mankuit XoHell TpyOhl
MeTka
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Pucynox 5.2 — MeTKa Ha IJIaIKOM KOHIIE TPYOBI



Tadonuua 5.1 — Pasmepnl B MLLIIMMETPaX

Coenu-
HEHUE
«TarTOH»

Coenu- Coenu-
HEHHE HEHUE
«laToH» |«YHUBepca»

73
79
83
90
95

108

103 ]

5.3.4.4 BHyTpeHHSsI MMOBEPXHOCTH pacTpyda
TpyOBl (OCOOE€HHO Ma3 Wil YIUVIOTHUTEAbHOIO pe-
3MHOBOIO KOJbLIA) OYMILAETCS OT INOCTOPOHHUX
[pEAMETOB U 3arpA3HEHMH C INMOMOIIBIO 1IETKA U
cKpebka (pHCYHOK 5.1).

).3.4.5 B xoapueBOM na3 pacTpyba BKIaOdbIBa-
IOT YIUIOTHUTEJIBHOE PE3UHOBOE KOJBLO C IIpO-
BEPKOH TMNPAaBUWJILHOCTU pa3MEILCHUS €ro rpedbHs
(puCYHOK 3.3).

Pucynox 5.3. — CxeMa yKagky VIUIOTHUTEABHOTO pe-
3UHOBOTI0 KOMAbIIA

5.3.4.6 BHyTpeHHSSI NMOBEPXHOCTb YIUJIOTHMU-
T€JIBHOI'0 PE3NHOBOI'O KOJib1la NOKPBIBAETCSH CMa3-
Kor. Cieayer uzberatb creKaHUA CMa3Ku MoJ Ha-
PYXHYIO TIOBEPXHOCTH YIUIOTHUTENBHOIO PE3UHO-
BOI'O KOJIbLIA.

5.3.4.7 MoHnTHUpyeMasa TpyOa moJaacTcCs K paHee
VJIIOXEHHOU TpyOe, USHTPUPYETCA MO KOHYCHOM
ITOBEPXHOCTU YIUIOTHUTEIBLHOIO PE3UHOBOTO KOJIb-
Ha U C MOMOILBIO MOHTAXHOTO ITPUCITIOCOONECHUSA
WM JIOMUKA (IIpU MajJIOM auaMeTpe Tpyd) BBO-
OUTCH B pacTpyd o CrielaibHOU METKH. [UITBI
MOHTAXHBIX TPUCIIOCOONIEHUN I COCOAMHEHHUS
TpyO npUBeAEeHB! HA pUCYHKe 5.7.

5.3.4.8 Ilpu cHATUM yCUIUA MOHTaXXHOTO IIpH-~
COCOOJIEHUS TNaAKUM KOHEl, CMOHTHPOBAHHOMU
TpYOBl NOJIKEH BOHUTH B pacTpyd Ha pacCcTosHUE
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He MeHee BeJIWYHHBI X U He Ooyiee BEJIUYUHBI Y,
yKa3aHHbIX B Tabauue J5.1. PaccrossHue oT Topua
pacTpyoa a0 TOplia PE3MHOBOIO KOJIbLA AOJDKHO
OBITH OIMHAKOBBIM 10 BCeMy IepumMmeTpy. I1IpaBuib-
HOCTh YCTAaHOBKMU YIUIOTHUTEJIBHOIO PE3MHOBOIO
KoJbla B pacTpyd MNpoOBepseTCS CIEUHATbHBIM
nryrnoM {(pucyHok 5.1). HepaBHOMeEpHOe paccTos-
HU€ CBHAETEIBCTBYET O BHITAUJIKUBAHUU KOJIbLIA U3
rma3a pacTpyda, ¥ MOHTAX CJI€AyEeT NOBTOPUTD, TaK
KaK 3TOT CTHIK IPU T'MAPOUCIBITAHUM JACT TEYb.

5.3.4.9 Ilpu MoHTaxe Tpyd nox cCoeAUHEHUE
«BPC» nociie nxX CTBIKOBKY HEOOXOAUMG:

- BCTABUTDH IIPABBIM CTOIIOP B BBISMKY pPacTpy-
0a 1 NPOABHUHYTH €r0 BIIPABO 0 YIIOpPA;

- BCTABUTH JIEBBIA CTOIIOP (CO CTOMOPHOM IIPO-
BOJIOKOM) B BBIEMKY pacTpy0a U IIpPOABUHYTH €ro
BJIEBO N0 YIIOPa;

- BOTHYTb CTOIIOPHVIO IIPOBOJIOKY BHYTPb BbI-
eMKU pacTpyba.

YnoxeHHbIlH TPyOOIIpOBOL C COCAUHEHUEM
«BPC» nMmeeT BO3MOXHOCTh OCEBOI0O YIUIMHEHUS B
KaXXIOM CTBIKE 3a CUET TEXHOJIOTHYECKOro 3a30pa
MeXZy HaIUIaBJ€HHBIM BAJIMKOM U IPUWJIMBOM B
pacTpyOHOM 4YacTH TPYOHI.

IIpu TpeOoBaHnM aOCOMIOTHO UCKITIOYNTE VII-
JUHEHUE HEOOXOIUMO PACTATUBATH TPYOOIipGBOI
MpU NPOKJIaJKe 10 Yy4aCTKaM C [TOMOLIBIO KaHAaT-
HOHW TAITH.

IIpu ncronp30BaHUU IJIT MOHTaXa TPyooIIpo-
BoJa TpyO MepHOM LIWHBI (MeHee 6 M) UX IJial-
KUe KOHLbI HEOOXOIMMO NPEABAPHUTEIILHO OTpE-
3aTh OO TpedyeMoil JUIMHBI U 00OpaboTark HUIH(-
MalUMHKaMHU C LIEJIbIO ITPUBEACHUS BEJINYUHDBI Ha-
PYXXHOIO AMaMeTpa K TPeOOBAHUSIM TEXHUYECCKHUX
YCJIOBUIA. B 3TOM citydae it TpyO 1o coefMHeHKe
«BPC» HaruiaB/IleHHBIHM BaJIMK, OTPE3aHHBI BMeE-
CTe C MaTpyOKOM, MOXHO 3aMEHUTh MCIIOJIbB3OBa-
HUEM CIeIUAJIBHOIO MPUCITOCOOACHUS (XOMYThI C
DOJTOBBIM COEAUHEHHUEM), MOKA3aHHOIC HA pU-
CYHKe 5.4.
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Pucynok 5.4 — CneuyanbHoe NpUCnocodJleHue, 3aMe-
HAOLIES HaIUIaBJICHHBIY BaJlUK
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CMOHTHPOB&HHOB COCOAMHCHHC

Pucynox 5.6 — llopsanok MoHTaxa Tpyd noa coeamHeHne «BPC»



CI1 40-109-2006

a — TIPU IMTOMOUIH JIOMa U AepPEeBAHHOTO
Opyca (1 ,Zly 100 Mmm)

TpoccoBast Tra

(2 M m ,zzy 100-200 MM 3 M TUTSE zzy 250 300 MM)

e — TP NOMOLIH TIETIH U TPOCCOBOM
TArv (1A ,ZI}, 100—300 mm)

2 3aMKOBBI¢
LITAHTHA

0 — IIpU TIOMOIUM JABYX 3aMKOBBIX
wraHr (wra A, 100--300 MM, MOHTAaXHO-
OEMOHTAXHOE NPUCTIOCODJICHHE)

- —
Bunpuyarasa

LITAHTAa
[letnsa, 2 M

Bunka

6 — Npy TIOMOLUM METIU U BUIbYATOHU
wranru (oas A 100—150 mm)

O

IIepeBﬂHHbm
Opyc

2 — [pu MOMOLIY 3KCKaBaTopa
u gepessiHHoOro Gpyca (it [ 100—300 mm)

Pucynox 5.7 — Tunpl npucrnocoOIcHUN A1s1 MOHTaxXa U JeMOHTaXa Tpyo

5.3.4.10 YnoxeHHbIe TPYOBI, IIPU HEOOXOIM-
MOCTH, MOXHO pa3beIUHUTh. 1 pyObl BHITATMBAIOT
C MOMOIUBIO PEEYHOIO JAOMKpara U COCTABHOMU
obonMmel. s pazbenmHeHusT TpyO MNoa CoeUHE-
Hue «BPC» HeoOxoauMo npenBapuTeIbHO VAIAIUTD
cTOnopsl. B cilyyae noBTOpHOro coeanHeHUs Tpyo
cJIeAyeT UCMONb30BaTh HOBOE YIUIOTHUTEJIBHOE
PE3UHOBOE KOJIBIIO.

20

5.3.4.11 IIpu ykopauMBaHUU TpyO HA CTpPOM-
IUIOLIAIKe HeoOXOonMMO Ha IJIafKOM KOHLIE BEI-
IMOJIHUTDL (pacKy X 30°.

5.3.4.12 MoHTax TpydonpoBoaa ciaenyeT npo-
U3BOJUTL METOJAOM IMOCACIOBATEIBHOTIO Hapallly-
BaHUS U3 OAMHOYHBIX TpyO HEIOCPEACTBEHHO B
[IPOSKTHOM IIOJIOXXEHMU TpyOOIlpoBOAa (Ha aHe
TPaHILUEH).



5.3.5 3acklnka TpyooIrIpoBOIOB JOKHA OCYLIEe-
CTBJIATBCS B JiBa MMpUEMa — YAaCTHYHAS 3aChIIIKa
N0 TPEeABAPUTENBHOIO UCIIBITAHUS U OKOHYATEb-
Hasl 3aChINKa I10CJE MPEABAPUTEIBHOIO TUIPABIIH -
YecKoro McneiTaHusa. YacTuyHas 3achlirka Tpyoo-
MIPOBOZA ITPOU3BOAUTCA IJIS [IPEAOTBPALLICHUS T1e-
peMelleHd TPYyO Moa BO3JACUCTBHUEM JABICHUS BO
BpeMs IIPeABAPUTCABHOIO I'MAPABINYECKOTO UCTIbI-
TaHH4.

5.3.6 YacTHyHas 3aChINKa TPpaHIIEU [TPOU3BO-
IUTCA B CICAVIOLEM TOpAOKE. INpeIBaApUTEIBHO
NpOBOOUTCA NMOAOMBKA NTa3yX M YaCTUYHAS 3aChIII-
Ka TpyO rpYHTOM, HE COJEPXALIUM BKITIOYEHUIA
pa3sMepOM CBbIlIE !/, nmameTpa TpyO Ha BBHICOTY
0,2 M Hag BepXxoM TpyOn!l. Bo BpeMst 3aChIITIKH Hpo-
HU3BOOUTCA PaBHOMEPHOE IMOCIOUHOE YIUIOTHEHUE
ITPYHTA C 00EUX CTOPOH TPYOBI 10 NPOEKTHOM IUIOT-
HOCTH. IIpHSIMKH U CTBIK JOJIKHBI OBITh OTKPBITHI
(pUCYHOK 35.8).

;;;;;

bk
g
g5

Pucynox 5.8 — 3acpirika TpaHUICH

5.3.7 OkoHuaTenbHas 3aChIIKa TPAHIIEUN IIPO-
M3BOOUTCS [1OCJE MPEABAPUTENBHOIO HCITHITAHUS
TpyoonpoBoaa. IlpeaBapuTelbHO NMPUCHINAIOTCS
MPUAMKH M CTHIKM C TIIATEABHBIM YIUIOTHEHUEM
TPYHTA.

5.3.8 Ilpu npoxiaake TpyObOIrpoBONOB B IPYHTE
C MTOMOUIBIO OECTPAHILIEHHBIX TEXHONOIMH JOJIDKHEL
UCIIOJL30BaThCsl pacTpyoHble TpyObl u3 BYIIT,
obecrneynBarolIue Majible YCWIHS IIPOTSATMBAHUS,
HEPA3bEMHOCTEL CTEIKOB M BBLAEPXHUBAIOIIME pabo-
yee OABJICHUE TPAHCNOPTUPYEMOM Cpelhbl.

3.3.9 B xauecTBe MeTONOB OSCTpaHIIENHOMN ITPO-
xnagku tpy6 u3 BULII pexoMeHnyeTcss ucnomns-
30BaTh N'OPU3OHTAJIBLHOE HAIIPaBJICHHOE OYpEHHUE U
MHKPOTOHHEJIMPOBaHHE.

5.3.10 Ilpn npmmenenuu tpyd n3 BYUIIIL B
OECTpaHIIEMHBIX TEXHOJNOINMUSIX MCIOJB3YIOT ABa
METOHA UX COOPKHU:

- ITOCNeA0BaTeIbHOE HapaliBaHUE [MPOTACKHU -
Ba€MEIX CEKILIMH TpyborpoBoaa (IIpU CTeCHEHHEIX
YCIOBUSIX CTPOUTEIBHOMN IVIOLIAAKH);

- MTOJIHAA NpeaBapuUTeabHass cOopKa NPOTaCKHU-
BaeMOM CEKIUU (IIpYM BO3MOXHOCTHU PaCTSIKKH
COOpaHHOM IUJIETU TPYO IO BCEH IJIMHE).

5.3.11 Ilpu peannzanuu OecTpaHuUICHHBIX TEX-
HOJIOTUI MPOKJIAJKHA BO3MOXHO NMPUMEHEHUE TPYO
13 BHUII ¢ pacTpyOHO-(pUKCUPOBAHHBIM COeIUHE-
HueM tuna «BPC» (pucyHox 5.9) ¥ CBapHBIM Ha-
XJIECTHBIM CoeAMHeHUEM TvIa «H3» (pucyHox 5.10).

CII 40-109-2006

Pucynok 5.9 — PacTpyOHbIe coeqnHeHHs TUIIA «BPC»

Pucynox 5. 10 — CpapHOe HaxJIECTHOE COCAUHEHUE TPYD
TUmna «H3»

5.3.12 Coenunenue «BPC» (cM. pucyHOK 3.9)
BBIMTOJIHEHO B BUJe GUKCUPOBAHHOTIO PACTPYOHO-
CTOITOPHOI'O COEIMHEHUSI, B KOTOPOM TIepMITHYi-
HOCTh OOECIIeYuBacTCs NMPUMEHEHUEM ABYXCJIIOH-
HOT'O YVIUTOTHUTEJIbHOI'O PE3UMHOBOI'O KOJIBLIA.

5.3.13 Coenunenue «BPC» nmpoTUBOAEHCTBYET
YCUINAM pacCoeqUHEHUST TPYO IpH MPoOKIaaxe U
AKCIUIyaTallMy TpyOOIpoBOAa IIPHU CHOiKHCM pe-
avbede MECTHOCTM, B MECTaxX OCaaKu rPyHTa U IpH
yIapHBIX HArpy3Kax. CBapHOMN HAIUIBIB HA IMAIKOM
KOHIIE TPYOBL! M IBa CTOIIOpA, BABHIACMBIE MOCIE
CTBIKOBKU TPYDO B BLIEMKY pacTpydba n QPUKCHUpYe-
MBI€ CTOITOPHOM ITPOBOJIOKOM, HE MO3BOJSIOT Ha-
pylunuTth coeguHeHue. CoeguHeHnue «BPC» He sB-
JISIETCS XXECTKHM U ITO3BOJISIET OTKJIOHATLCS OT OCH
Ha yroJj ao 5° nig Tpyd ¢ BHYTPeHHUM JUAMETPOM
100—150 MM 1 1o 4° nnsg TpyO ¢ BHYTPEHHUM M-
ameTpoMm 200—300 MM (ripu COXpaHEHUU MOJTHOMU
TEPMETUYHOCTY CTHIKA).

5.3.14 CpapHoe HaxJIECTHOE COCAUHEHME TUIIA
«H3» (cM. puCyHOK J.10) BBINOJIHACTCS 3NEKTPO-
NYITOBOHM CBapKOM OTAECABHBIX TPYO HUKENbCOALP-
XKalUMHU 3JieKTpoaaMu. HesHayuTenbHbIEe YCUTUSL
10 ITPOTSITUBAHUIO TUIETEN TaKKUX TpYO NMpH peanu-
3alIMM OeCTpaHIIEHHBIX TEXHOJIOTUH JOCTUTAKTCA
3a CYET HM3KOI'0 U IMOJIOTOoro pacrpyoa.
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5.4 T'uapaBauyecKue UCHLITAHMS
TpYOONpPOBOAOR H C/a4a B IKCILIYaTALMIO

5.4.1 CMOHTHUPOBaHHbIK TPYOOIIPOBO MOIJIE~
XUT UCOBITAHUIO HA MPOYHOCTDh U IIJIOTHOCTH (Irep-
METUYHOCTH) THApaBANYECKUM cnocoooMm. Ilpe-
JieAbHas JUIMHA IS UCIIBITAHUS 32 OOUH TIpHUEM
TpyOOIIPOBO/JA U3 YYT'YHHBIX TPYO JOJIKHA OBITH HE
bosee 1 KM, npu OoJiblIeH AIMHE — Yy4YacTKaMU
He 6onee 1 kM. JITMHY MCIIBITATE/IBHBIX YYACTKOB
TpyOOIIPOBOAOB ITIPU I'MAPABINYECKOM UCIIbITAHUU
paspeliaeTcsa IPUHUMATL CBBINIEC 1| KM IIpU YCJIIO-
BUM, UYTO BEIMYMHA JOMNYCTUMOIO pacxoja rnoaka-
YeHHOH BOJbI JOJIKHA OIMPEASAsIThC KaK VIS yda-
CTKa IVIMHOM 1 KM.

5.4.2 Ucnibitanue TpybonpoBOAOB JOJDKHO ITPO-
BOAUTHCS B 2 3Tara:

- [PEABApPUTENIBLHOE UCIIBITAHHUE HA IIPOYHOCTD
U TepMETUYHOCTh, BBIMTOJHAEMOE IOCIIE YaCTUY-
HOM 3acChbINKU TpyOonpoBoaa (5.3.6);

- OKOHYAaTEeJbHOE (IIPHUEMOYHOE) HCIBITAHHE
Ha TMPOYHOCTh ¥ INePMETUYHOCTDH, BHIITOJIHSIEMOE
[IOCJIE ITOJHOM 3aChIIIKH TPYyOOIIpOBO/IA.

O0a 3Tana UCNBITAHUA HOJIKHBI BEIITOJIHATLCS
10 YCTAaHOBKH T'MAPAHTOB, BAHTY30B, IIpeAOXpa-
HUTEJIbHBIX KJIAMaHOB, BMECTO KOTOPBIX Ha BpeMsI
WCIBITAHUA CJIEOYET YCTAHABAMBATH (PJIAHLEBLIE
3arJIyLIKH.

5.4.3 Benu4uHbBI BHYTPEHHETO PaCYETHOIO JaB-
NeHus. P ¥ MCHBITAaTeNbHOrO HaBieHus P, - s
[IPOBENEHUS IPEABAPUTEIILHOIO U NPUEMOYHOTIO
UCIIBITAHKHA HANOPHOI'0 TpyOoOInpoBOIa Ha MIpPOY-
HOCTB JIO/DKHBI OBbITH OIIPeASAeHbI IIPOEKTOM M YKa-
3aHbI B paboye JoOKyMeHTalunu. B ciiyyae oTcyT-
CTBUA B IMPOECKTE YKA3aHHBIX BEJIMYMH BEJIMYUHA
BHYTPEHHErO pacyeTHOIrO JaBIcHU Pp IIpUHUMa-
€TCs paBHOM paboyeMy JIaBJIEHHIO B TPYOOIIPOBO-
Jie, a BEJIMYUHA UCIBITATEIbHOTO NABJICHUS P, =
= 1,5-Pp (Ho He MeHee 1,5 MIla u He 6onee 0,6 oT
3aBOJICKOI'0 MCITBITATEJIbHOTO AABJICHHUS).

BesuM4nMHa UCIIBITATENHHOTO AABJICHUS HA rep-
METUYHOCTb P 19 NpoBeleHus KakK I[peaBapu-
TE€JIbHOI'O, TaK ¥ NPUEMOYHOrO . UCIIBITAHUN Ha-
[IOPHOTO TPYOOIIpOBOHa JOMIXKHA OBITH pABHOH Be-
JIUYUHE BHYTPEHHEro pacyeTHOro JaBJICHUS Pp
[UTIOC BEJIMYUHA A P, IpUHNMaeMas B COOTBETCTBUM
¢ TabauLen 5.2 B 3aBUCUMOCTU OT BEPXHErO IIpe-
Aeja U3MEPEeHUs IaBJIeHUS, Kj1acca TOYHOCTH U
LEHBI AEJIEHUS IUKaIbl MaHOMeETpa. [Ipu 3ToM Be-
JIM4YKHa P HE I0/DKHA MpeBbIaTh BETAYUHbBI TPU-
eMOYHOTI'0 UCIIBITATEJILHOIO AABICHUS TPYOOHpo-
BOJA Ha NMPOYHOCTb P _ .

5.4.4 ObopynoBaHue I TMAPABIMUYECKOTO
MCIIBITAHUSI COCTOUT M3 OIIPECCOBOUYHOrO HaCOCA,
MaHOMETPOB, MEPHOro 6aka WiIM BojJoMepa IJIst
U3MEPEHHUS KOJUUYECTBA IMOAKAYMBAEMOU BOIBI U
BeJIMYUHBI YTEUYKHU.

22

5.4.5 Ha KOH1IaX UCIBITHIBAEMOIO y4acTKa TPY-
OOMnpoOBOLA YCTAHABAUBAIOTCS 3aIVIYIUKU.

5.4.6 Ha kxoHuax tpyObonpoBoaa, 3aKpbIThIX
3arJIyliKaMy, K HaYajy UCITBITAHUA JOJKHBI OBITH
YCTAHOBJEHBI BPEMEHHbIE YIIOPHl I BOCIIPUS -
TUS JABJICHUS BOAbI Ha 3arYyILIKHU, BO3HUKAIOLLLE-
ro NMpM NogbeMe AaBjieHUs B TpYOOnpoBoae (pH-
CYHOK J.11).

— OT HATHCTAKILUCTO HAaCOCa
g™ R NG BO34yXa s .
s L - —,—_- - - - - '
i ' == = s M o ol b et & B E T . PR - .; — s r T =
i | \/ 11O (Ml OFT VANRLTE ;":‘ 4 ]’ fey
: ' i 1 G T S v el : Iy A
) A p t?;t:},‘?fﬁ?;*e; ‘:.'._‘;;f::::,; :r?‘} Taﬂbﬂaﬁ i ' H"JT
[ H F] LR ] [ L I * - = [ o L] i na
H 4 ' Flprads AEA g v et ar DN e . ST -
0 R ¢ : _a-'-;l.ir".'-‘,:':*l};;'ﬁf: é‘:—ﬁ;‘.‘-iu?}.f‘. HHaCTHHa I!L: s i H:;:‘:
. _ E‘l - 2% T L - B % L+ r‘_f-‘d‘, - | |: ',::i d_;‘
o, N, : = - e Cilmid s ] - ?
O R P S IR L
1 " b ’ ; i A
,: 4 ' Il'j [ 3 :‘ti
}L‘% ; : : [:"-1 i P
alR*! 1 Y R 1 , el TTRR
; " rue ot - e
;= 1 E a ‘_'l':...: "-' 5 > .i,.: n o t - i 4-:_ L) "1 ) ) :: , n L]
] : (R TR VL T i %2
¢ AP LA O S AN TR SR X s Y L) Rl
. ¥ AT TN TP vt w5 it s . Fiow
T na LTI R T gt U eVl e N B ARTAl 5y s A I P ¥ T """'"";:",
~m {.ﬁu * 5: ;‘#hh:‘ - -~ *rqu"‘ * h:‘:.‘i W s - '-r""':h-' b’if"!'j;r"' 'y 'H*E':T- f l‘.r“"“ e ] :}h"‘ ~ o “"*riﬂ-}‘l:: . « i~
AR, ,}%in}j.-‘t Ay T}L’.;E-;.??-i-:ﬁh-;.‘.-{;,}, ;_{,ﬁ'_'_ DOL TR :-:1}:: o T 5:_;4“ Vi berrar it ity _{,;._:‘:}-._11 ¢ ';.y-;_-
. gl bl i TR X P .7 ' L P W B Il L e . ot . .
St A R S BN W A R Tt IR N e S I AL N G e Y7
- a = r - P g TN F B "W - » T

Pucynox 5.11 — IlogroroBka TpyOOIpOBOAa K TMAPO-
MCIIBITAHUIO

5.4.7 Ilepen HayajioOM IPOBEOEHHUS TMIAPOUC-
[IBITAHUA CJIEAYET POBEPUTHh U YOEOUTHCH, UTO U3
MpeaBbIBICHHOIO K HCHBITAHUIO TPYOOIIpOBOJA
ITOTHOCTBIO YAAJIEH BO3ayX. HarmonHsaTe TpyooIpo-
BOJI BOJAOM PEKOMEHIAYETCS ¢ 00Je€ HHU3KOM CTO-
POHBI yyacTka. 1 ynajieHus Bo34yXa BO BCEX HaH-
Dosiee BBICOKHMX TOUKAX y4acTKa TpyOOImpoBOaa yC-
TpauBalOT BO3JYXOBBIIIYCKHBIE CTOSKU U3 TPYO
AUaMETPOM 25—350 MM C 3alIOPHBIMU BEHTWISIMU,
BBIBEJICHHBIMH Hall YPOBHEM 3EMIIU.

).4.8 Mcnbitanust TpydOIIpOBOAOB C BHYTPEH -
HUM UEMEHTHO-IIECYAHBIM ITOKPBITUEM CJICAYET
HayuHaTh [MOCJE 3allOJIHEHUS €r0 BOJAOH U TIpel-
BapUTEJIbHOMN BbIAECPKKHY IOA AaBJCHUEM (IMpUOJIK-
3UTEJIBHO 2 Krc/cM?) B T€YeHUE CYTOK (ULt NPO-
[IATKH TIOp LIEMEHTHOIO pacTBOpa).

5.4.9 Ilpu ucripITaHUU TPYOOIIPOBOIA HA MTPOY -
HOCTb BBIIIOJIHAIOTCSA CleAyIOLIHE ONEpaLyu:

- TIOCTEINEHHOE MOBBIILIEHHUE NABJICHUA B TPY-
oornposoae (o 3—5 Krc/cMm?) ¢ BblIEPXKKOH /aB-
NeHUS Ha KaXJION CTYIIEHU He MEHEE J MUH U OC-
MOTPOM TPYO U CTBIKOBBIX COCIUHEHUN,

- IIpU OOHAPYXEHUM YTEYKHM BO BpEMS MOBBHI-
HIEHUS JaBJACHUA HEOOXOOAMMO YCTAHOBUTS IIPHYH -
HY HApYyWICHUS TepMETUYHOCTH M IMPUHSATH MEPHI
M0 €€ AWKBHIALIUU, yCTpaHeHHE OOHAPYXKEHHBIX
neeKTOB TPYOOIIPOBOa MOXHO [MTPOU3BOAUTD ITOCIIE
CHMXEHMS OaBjJeHUS B HEM IO aTMOCKHEPHOTO;

- KaTeropmyeCKM 3alpeiiaeTcsa XOXIEHHUE I10
UCTIBITEIBAEMOMY TPYOOITIpOBOAY, IIPOCTYKMBAHUE,
MOATATUBaAHUE OOJTOBBIX COEAUHEHUM MU HAXOX-
AeHue paboyux B TPaHILEE;

- TIpU DOCTUXEHUU B TPYOOIIPOBOLAE MCIIBI-
TATEJIbHOTO NaBJICHUs P, B T€YeHUE HE MEHEe
10 MMH He OONIYCKAIOT MaJcHUA JABJICHUS OO0JIb-
e yeM Ha 1 krc/cM?Z, Hpou3BOsI JOIMOTHUTED-
HYIO0 MOIKa4Ky BoAbl 10 P _ .
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Tabnuua 5.2 — AP piag pasiddHbiX BEJIHYMH BHYTPEHHEN0 PpacyeTHOro JaBJICHUSA Pp B TpyOOnposoae

AP s pasAMYHBIX BETUYUH BHYTPEHHETO .pacqemom NaBACHUS [;; B TpyOONpOBOIE
M XapaKTEPUCTUK MCIONB3YEMBIX TEXHUUYECKUX MAHOMETPOB
BepxHu# [leHa Bepxuui [ena _BerHHﬁ HeHa | Bepxuui ‘l
P npene AP npeaen rene- | AP, npenen I ee- npeaen tene- | AP,
p’ H3MEpEHUS MI1a | ¥3Mepenus | o | MITa| U3Mepenus | o u3MepeHust | o | MITa
MIla | paBneHus, AaBICHUA, | MITa NABIEHHUS, | MTTq OaBNEHUA, | wra
MIla MTIla MIla MIla
0,4
Ho 0,6 0,002 | 0,02 0,07 |
0,4 |
0,41— | 0,005 | 0,04 1,6 0,02 10,14
0,75
0,76— 1,6 0,005 1,6 0,01 [0,09] 25 0,02 |0,14] 2,5 0,05 0,25
1,2
1,21— 2.5 0,01 | 0,1 2.5 0,02 | 0,14 4 | 0,05 | 0,25 4 0,1 0,5
2.0
| .
2,01— 4 0,02 {0,14 4 0,05 0,25 4 0,05 | 0,3 6 0,1 0,5
2.5
2.51— 4 0,02 | 0,16 4 0,05 10,25 6 0,05 | 0,35 6 0,1 0,6
3,0
3,01— 6 0,02 | 0,2 6 0,05 | 0,3 6 0,1 0,7
k 4}0 &
4 01— 6 0,02 0,24 6 0,05 | 04 | 10 0,2 1
5,0 |
’ l

3.4.10 TpyObonpoBOI CYUTAETCSA BBIIEPXABLIUM
UCMBITAHUE Ha MPOYHOCTH, €CJIM INPU DOCTUXKE-
HUU HCIBITATECJIBHOIO JABJICHUS B HEM HE IIpO-
U30MIOET pa3pblBa TpyOd, HAPYLIECHHUA CTbIKOBBIX
COCAMHEHUH U IIPpU OCMOTpe TPYyOONpoBOAda He
OyneT 0OHapyXeHO yTe4yeK BOIBI.

3.4.11 Ucnerranust TpyoGoripoBoa Ha IDIOTHOCTD
(repMETUYHOCTh) IPOU3BOASTCSI B CIEAVIOLIEN
[10CJAed0BaTE/ILHOCTH

1) xaBireHHe B TPYOOIPOBOJE ITOBBIILIAIOT OO
BEJIMYMHBI UCIIBITATEILHOIO JAaBJIEHUS Ha repMe-
TUYHOCTh P

2) (UKCUPYIOT BpeMsl Hayaja UCIbITaHus 71
U 3aMEPSAIOT HAYAJIbHBIN YPOBEHDb BOILI B MEPHOM
bayke /1,

3) NpoBOOAT HAOMIOACHUS 3a NMaleHHeM LaB-
JEHUsI B TPYOOIPOBOJE, TP 3TOM MOTYT UMETH
MECTO TPU BapUaHTa NajcHUs JaBICHUS:

- ecsii B TeueHue 10 MUH JaBJICeHHE yIiaeT He
MEHEE YeM Ha [Ba OEJCHHUS LIKAJIbl MaHOMeETpa,
HO He OyJaeT HMXE BHYTpPEHHEro pacyetrHoro P,
TO HAOJIOACHMYE 3a NMaAcHUEM JaBJIeHUS 3aKaHUU-
BAIOT;

- eciuM B TedyeHUe 10 MUH naBjieHUe yHaner
MEHEE YEM Ha JBa AEJICHMSA IIKakbl MaHOMET)PA,
TO HAOJIOACHHE 3a CHHXEHHEM IaBJIeHHUSA OO

BHYTPEHHETO paCyeTHOIO Pp cleayeT MpomaoJIXaTh
IO TE€X ITOP, MOKA JaBICHHUE YIIAJET HE MEHEE YEM
Ha JBa JEJeHUS LIKaJbl MAaHOMETpPA, IIPHU ITOM
NMPOAOJXUTEIBHOCTh HAOJIOACHUA HE OO0JIXKHA
ObITh OOJiee | yaca. Ecau mo UCTEUYEeHUHU 3TOro
BPEMEHM JAaBJICHUE HE CHU3UTCA 10 BHYTPEHHEIr o
pacyeTHOro JasjieHuss P, To ciaeayeTr Npou3BecC-
TU cOpocC BOIBI U3 TPYOOIIpoBOda B MEPHBIA 6O-
yok (MM 3aMepuTh 00beM COpPOLUCHHON BOIEI
IPYTUM CHOCOOOM);

- eC/M B TeyeHUe 10 MUH JaBiIeHHUE yriaaer
HUKe BHYTPEHHEro pacyeTHoro P, TO JmaJbHEH-
liee HCIbITAHHUE TpyOOoOnpoBoAa MpEKpallaloT U
NPUHUMAIOT Mepbl I OOHApyXECHHUS CKPBITBIX
nedekToB TpyObOonpoBOAa, BBLAECPXHWBAas €ro Inon
BHYTPEHHHM PacyYETHLIM JABJICHUEM £ 10 TeX Mop,
[IOKa MPU TLIATEJIAbBHOM OCMOTpE HE OYNYT BHIAB-
JeHHBI AedeKThl, BbI3BABLIME HEAONYCTHMOE T1aJe-
HHE JABJICHUS B TpYOOIPOBOJIE.

5.4.12 Tlocne okoHYaHHUsI HabIOAEHUA 3a Ia-
NEeHUEM IABJICHUA IO ITEPBOMY BApHUAHTY U 3aBep-
LLIEHUS cOpoca BOABI ITO BTOPOMY BapHAaHTY HEO0-
XOJUMO BBINTOJHUTH CACAYIOUINE ONEpALIU;

- MOJAKAYKOM BOABI M3 MEPHOro 0ayka IOBEI-
CUTB IABJIEHUE B TPYOOIIPOBOAE A0 BEIUUYUHBI UC-
IILITATEJILHOIO HA FEPMETUYHOCTE P, 3a(pPUKCHPO-
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BATh BpeMsI OKOHYaHWS UCIbITAHUS Ha FepMETUY-
HOCTb 7, M 3aMEPUTH KOHEYHBIM YPOBEHb BOIbI B
MEpPHOM Oauke #_;

- OIpEIEIUTh TMPORAOLKUTECABHOCTh UCIIBITA-
Husg Tpyoonposona (7, — 71.), MMH, U O0BEM MOJ -
KavyeHHOM B TPYOOIIpOBOJ BOJABI U3 MEPHOTI'0O 0ay-
Ka Q (nns nmepBOro BapMaHTa), pa3HOCTb MEXIY
00beMaMU MOAKAYEHHOI B TpYOOIIpOBOIA U COPO-
IIIEHHOM K3 HErO BOAbI UM O0BEM AOIIOJTHUTEND-
HO IOAKayeHHON B TpybomnpoBon Boabl (s
BTOpPOTO BapMaHTa) U paCCYMUTATh BEIUYMHY Pak-
TAYECKOI'O PACXOAa AONMOJMHUTEIBHOIO 00BbEeMa 32a-
KaYeHHOM BOAHI ¢_, JI/MMUH, II0 dopmyIie

0
5 —-i‘j—i- (5.1)

5.4.13 TpybonpoBon CUMTAETCA BEUIEPKABIINUM
TMAPABIMYECKOE UCIIBITAHUE HA IUIOTHOCTh, €CJIU
BCJIMYMHA (PAKTUYECKON YTEUYKH, OINPEAECICHHOH
no ¢popmyne (5.1), 6yaer MeHee JONYCTUMOM CO-
IJ1acHO Tabauie J.3.

Tad6bnuuma 3.3 — JlomycTHMbIe BEJIHYMHBI yTe-
JeK AJIA COOTBETCTBYIOLIMX
AHAMETPOB TpyOONpoBOa

7 l ast
VCAOBHBIHA AUAMETD JonyctuMasl BeJIMYMHA

eykmu* Ha y4acTKe
TpyOONpoOBOda, MM v N
PyBOtip | onuxoi 1000 M, 1/MHUH

I 100 050 l
| 150 0.75
200 1.00
2% 7 100
0 1 L1
300 _|__ 1.20
——— e — — —_—

* [Ipn n1uHe MCHBITBIBAEMOIo ydacrtka 60see WIHM Me-
| Hee 1 KM npuBeaeHHas B TaOKLe BEIMYMHA YTEYKM JOJDKHA |
OLITH YMHOXEHA HA €ro JJIHHY, BHIPAXKEHHYIO B KM.

—— — ke —— e _“J

5.4.14 J1nsg npeaoTBpallleHUSI OCEBBIX ITEPEME-
UIEHUH pacTpyOHBIX TpyO IIPU T'MAPABIMYECKHMX
UCITBITAHUAX CIeAyeT IPUMMEHSITh YIIOPH! (IIPH I10-
BOpOTE TPYOOIIPOBOIOB) U TYIIMKOBBIE YIIOPHI.

Ilpn npuMeHeHHNM pacTpYOHBIX TPYD AHMAMET-
pamu 100—300 MM ¢ coenguHeHUsIMU «BPC» yer-
pOMCTBO YIIOPOB HEO0S3aTEIbHO.

5.4.15 PacyeTHBIC YCHIUS HA TYITUKOBBIN YIIOP
OT BO3JICHCTBUA BHYTPEHHErO IABJCHHUS OIipene-
JAI0TCA 10 popMyIIe

P
N: =nD 7 (5.2)
rae N, — COOTBETCTBYIOLIEE YCUJIME HA YTIOP;
Dcp — CPEOVHHBIA paguyc TpyOBHI,;
P — ucnpltTatrenbHOE AaBACHUE B TPYOOIIpO-

BOJIC.
24

JI51a yrnopa, yCTaHOBJIEHHOTIO HA ITOBOPOTE TPY-
OOIMPOBOAA, 3TU YCUJIMUS PABHBI:

N, =0,51D,,P sin%, (5.3)

rae o — yroJj rmoBopoTa Tpydoonposoaa.

5.4.16 PacyeT yriopoB cienyeT BBINIOJHATh B
COOTBETCTBUU C «PekoMeHIalIMsIMHU 10 CTaTUYEC-
KOMY PacyeTy YIIOPOB M SIKOpE HAIOPHBIX TPYyOO-
nposoaos», pazpadoranHbiIMU BHUHNUBOIAT'EO u
MHUCH umMm. KyitOrnliieBa.

5.4.17 JIngd mpakTH4YE€CKOTO HCIOJb30BaHUM
BO3MOXEH pacdeT 10 HOMOI'paMMaM.

I1pu nnpou3sBoacTBe pabOT MO YCTPONCTBY YIO-
POB ClieayeT COOMIONaTh TPEOOBAHUS, N3JIOXEHHBIE
B riocoouy «MeToarkKa M YKIAJIKa YYIT'YHHBIX, XE-
71€300eTOHHBIX U acOeCTOLIEMEHTHEIX TPYOOITPOBO-
0B BOJOCHA0XEHUS N KaHAJTIM3ALUM».

5.4.18 IlpoBegeHue ruApaBINUECKAX UCIIbITA-
HUU TpYyOOIIPOBOJAOB HOMYCKAETCS TIOCJIE NOCTHU-
XEeHUS OCTOHOM YHMOPOB ITPOYHOCTH HE MEHEE
MMPOCKTHOM. 3acChIIKa YIIOPOB M IIPUMBIKAIOLIUX K
HEeMY YYaCTKOB TpYO JOJIXXKHA MPOM3BOIUTHCS CIIO-
aMu 15—20 cM ¢ yBIaXHEHUEM M TIUATEJILHBIM
VIUIOTHEHUEM. CTeleHp VIULIOTHEHUS I'PYHTa J10JI-
XHa o0ecrneyrBaTh JOCTUXKEHUE YAEIBHOTO Beca
CKeJIeTa YIUIOTHEHHOro rpyHTta 1,5 T/M° mid rec-
YaHBIX TPYHTOB U 1,6 T/M’ 1 CYIJIMHKOB M IVIMH.

5.4.19 KOHCTPYKLUIO YITOPOB PEKOMEHIYET-
cs1 BbIOMpaTh No MaTtepHaiaM MOCHHXIPOEKTA
CK 2110-88 «KoHCTpyKLIMS YyIIOPOB IJIS HAIIOP-
HBIX TpYOOIIPOBOAOB U3 X€J1€300€TOHHBIX, ache-
CTOLEMEHTHBIX, YYTYHHBIX M CTaJlbHBIX TPYO.
Yacts 2. MaTtepuanbl 114 IPOECKTUPOBAHUS».

5.4.20 Ilocne npoBeneHHUsI UCIIBITAHUM LHOJI-
XeH OBITh COCTaBJIEH aKT IPHUEMKH TpyOOIpoBOAA

B coorBeTcTBUU ¢ TpeboBaHusMu CHull 3.01.04
(r1. 1.10).

6 O0mue TpedoBaHus 0€30NaACHOCTH
H OXPaHbl OKPYXAIOUIeH cpelbl B NEPHON
NPOM3BOACTBa padOT Mo NMPOKAAJKe
H nepekygaake Tpyo

6.1 [Ipn nmpoussoacTBe padbOT MO MOHTAXY
Hapy>XHBIX CUCTEM BOJOCHAOXEHUS U3 YYT'YHHBIX
TPYO U COeAUMHUTENbHBIX YaCTEX HEOOXOAUMO CO-
omoaarth TpedboBaHua CHull 12-04.

6.2 CxyanupoBaHWe YYIYHHBIX TpyO, coenu-
HUTENBHBIX 4YacTel U CTPOUTEIBHBIX H3NECIUU U
MAaTEPUAJIOB VI YCTPOMCTBA KOJIOOIIEB U YITOPOB
NOJKHO OCYUIECTBIATHCSI C YYETOM TPEOOBAHUN
pa3gesioB COOTBETCTBYIOLIMX TEXHUUECKUX YCIIOBUH
Ha HUX.

6.3 MaHunyassuuy 1npu Iorpy3Ke M pasrpys-
Ke TpyO, COEMUHUTENBHBIX YACTEN U APYTUX CTPO-



UTEJNbHBIX U3JAEJIMU JOJDKHBI IPOU3BOIUTHCH C UC-
[I0J1b30BAHNEM MHBEHTAPHBLIX T'PY303aXBATHBIX
[IPUCIIOCOOIEHUM M Taphl (CTPOIIOB, MATKUX I10-
JIOTE€HEl[, TPAaBEpC, 3aXBaTOB U T.II.) C YYETOM
IPUMEHSIEMBIX TTOABEMHO-TPAHCNOPTHBIX MEXa-
HU3MOB.

6.4 Pabora Ha UCTITONB3YEMBIX TIPU CTPOUTEND-
CTBE MalllMHaX JOJIDKHA [IPOU3BOJAUTHCSI B COOTBET-
CTBHHU C ITPOECKTOM IPOU3BOIACTBA padOT NULIAMHU,
UMEIOUIMMMU CIIeIIMaJIbHOE pa3pelueHue. Jdomycka-
IOTCA K 3KCIJIyaTallMH TOJABKO UCIIPAaBHbIC MAlllM-
Hbl, UHCTPYMEHTHI, MIPUCIIOCOONEHUA U CPEICTBA
MaJION MeXaHKU3aluH, YTO HOJDKHO IMOATBEPXIATh-
CsS B YCTAHOBJICHHOM ITOPSIAKE C YKA3aHUEM CpO-
KOB, OTOBOPEHHBIX B TeXIacroprax.

6.5 Ilpu mepemenieHuu rpyHra, TpyoO M T.I0.
paOOTHUKHM AOJMXKHLI HAXOAUTHLCA B O€30I1aCHOMU
30HE IIPOBEACHUSA padoT.

6.6 Ilpu npoBeneHUun padoT HEOOXOIUMO ITO-
CTOSIHHO KOHTPOJUPOBATH COCTOSSHHE OTKOCOB B
HEPACKPEIUIEHHBIX TPAaHIIEAX M KOTAOBaHAX, a B
pacKpeIUIeHHBIX COCTOSHUSX — DJIEMEHTOB Kpell-
JICHUMN.

6.7 Becb KOHTUHTEHT paOOTHUKOB Iepe] Hada-
JIOM paOOT JOJIKEH IMPOMTHU MOJHBIA MHCTPYKTAX
[10 TEXHUKE 0€30MaCHOCTH (BBOAHBIN, MEPBUYHDIH,
[TOBTOPHBIM, BHEIUIAHOBBIA 1 TEKYLIUM). TeKkyLie-
MY MHCTPYKTAXYy CIACAYET VAEAAThH 0COD0E BHUMA-

C1II 40-109-2006

HUE, TaK KAaK OT HEro He TOJAbKO 3aBUMCHUT 0€30-
[MACHOCTb pabOTHUKA, HO BO MHOI'OM OIIPEIEISET-
Cs1 KQYeCTBO U NMPOU3BOIUTENBHOCTS MOHTAXKA.

6.8 [Ipu nmpoBeneHUHU TMAPABIMYECKOTO UCIIbI-
TaHUS TPYOOIIPOBOAOB JAaBJACHUE CienyeT MOAHU-
MaTb IOCTENEeHHO. 3anpeliaeTcs] HAXOAUThCS Ie-
peln 3araylikaMy, B 30HE BPEMEHHBIX U [TOCTOSH-
HBIX YITOPOB.

6.9 Ilpn ocMoTpe Kamep U KOJIOALEB HEODOXO-
IVUMO OTKPBITH BCE JIIOKU, IIPOBEPUTL UX razoaHa-
AU3aTOPOM Ha 3ara3oBaHHOCTb. Kareropuyecku
3aNpEelIalOTC MOMBITKH IMPOBEPKHU 3ara3oBaHHOC-
TH 3aXCKEHHOM CITHYKOM, ropsuied Oymarom uiau
rUiaMeHeM ropenkiy. MUcribitanys ciaenyer npepBarh
BO BCEX CIIY4YasaX, YrpOXarwluux 0€30MMacHOCTH pa-
OOTHUKOB.

6.10 Ilpu npoBeseHNHU UCTIBITAHUI TPYOOIIPO-
BOJOB pabOTHMKMU, YUYACTBYIOLLIME B MOHTAXe, 10~
KHbI HAXOIUTHCSI HA 0€30IMacHOM PacCTOSIHUHU OT
BO3MOXHOI'0O MeCTa pa3pyllUeHHs TpyO, pacTpy0oB
U T.11. OO0HapyXeHHBIE 1e(eKThl MOXXHO YCTPAHATh
TOJILKO IIOCJI€ CHSATHUA NABJICHUS.

6.11 JIna obGecneyeHUsST CHMHXPOHHOCTU HOeH-
CTBUM Ha OOBEKTAX CTPOUTEIALCTBA WIU PEMOHTA
NOJIKHBI [IPUMEHSATHCA NIOPTATUBHEBIE pALIUU.

6.12 Bce orxoapl MpPOU3BOACTBA HEOOXOAMMO
BbIBO3UTH B CIIELIMA/IBHO OTBEICHHBIE VIS 3TOrO
MECTA.
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IIpunoxenue A
(obsa3ameavnoe)

TpyOnt u hacoHHBIE YACTH
OAO «JIunenxwmii MeTauTyprudeckuii 3asoa “Cpo0OoaHbIil COKOJX”»

%/x _ B

7

-
- -

h

Pucynox A.1 — Cxema TpyOb! pacTpyOHOM 1o coeauHeHUe «afiTOH»

Tadbnuua Al — OcnosHble pa3mMepsl, MM, TPYObI pacTpyoHoii (mmox coenunenue «TadTon»)

| Macca 1 Macca TpyGHl C¢ pacTpyboMm
| Macca TPYOBI 0€3 | (Ge3 1eM. MOKPHITHS/C 1IeM. TIOKPBITUEM), KT,
D, L\ S, I | pactpyba, pactpyba IPH pacyeTHOW UTHHe L
KT (C LEeM.
IMTOKPBITUEM ),

150

3 94 7,1 25,8 143,4 162,5 167,9

3 100 | 10,3 33,5 192,4 220,3 198,7 227,35

A i A

250 | 27457 | 6871 | 3 | 105 | 14,2 47,0 2532 | 2874 | 2614

200

296,8

300 | 326%;; | 72746 | 3 | 110 189 59,0 21,1 | 362,3 | 331,5 | 3741
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[Ipodoasxcenue npunoxcenus A
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Pucynox A.2 — Cxema TpyObl pacTpybHOM noja cocauHeHue «BPC»

Tadonuuma A.2 — OcHoBHBIE pa3Mepnl, MM, TpYObl mnox coenunenne «BPC»

_ ] —_— -
Macca 1 M | Macca 1pybsl ¢ pacTpyOoM (6e3 11eM.

Macca | TpyGer Ges | TOKDBITHSA/C LeM. TIOKPHITHEM), KT,
pactpy0a, | pacTpyba (c MpU pacuyeTHOI WinHe L

KT 1IeM. MOKPbI-~ ——————
! THEM), KT 5800 6000

+ 6,9 17,5 97.0 114,0
L.___l__’___4_ S E—— — i
| | 8¥2 | 10,7 25,8 147,1 | 166,3 172,0
I ! —
16,8 | 35,5 99,1 | 2340
I B
23,2 47,0 262,2 { 297,1 306,1
T | — 1 —
29,6 39,0 332,0 | 373,0 | 342,1 | 385,0
27
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IIpooonscenue npunoxcenus A
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Pucynok A.3 — CxeMa TpyOBl pacTpyOHOM 10J COSAUHEHUE «YHHUBEPCAT»

Tao6auua A3 — OcHoBHbIe pa3Mepbl, MM, TPYObI NOJ COEAHHEHHE «YHHBEpPCAI»

Macca | M Macca TpyOn1 ¢ pacTpyboMm
M TpyObl Oe3 (6e3 LieM. MOKPHITHA/C LIeM. TIOKPBITUEM), KT,
D D S A) [ acca pacTpyOa IpU pacyeTHOM MINHe L
Y H ] } pacTpyOa, | (C LIEM.
| KT MTOKPBHITUEM ),
KT 5800 6000
100 | 11853 6,073 | 3 85 4.6 17,5 94,5 107,8 97,6 111,4
150 | 170%;9 | 6,073 | 3 90 | 7,8 25,8 144,1 | 1632 | 1488 | 1686

200 222%30 3 89 10,5 | 35,5 192,6 | 220,5 198,9 227,7

250 2741 6,8716 | 3 94 14,0 47,0 253,0 | 287,2 261,2 296,6

300 326733 72716 | 3 98 | 18,0 59,0 320,2 | 361,4 330,6 373,2
I R -
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Pucynox A.4 — CxeMa TpyObt MOA HAXJICCTHOE CBAPHOE COSOUHEHMUE

Taonanua A4 — OcnoBHble pasMepbl, MM, TPYOBI HOX HAXJAECTHOE CBApHOE COCAMHEHHE

_ . R S

I I e A N O e e e

l | ! | ipy wiHe 6000/5800 MM

| 100 118 10,8 175 | 1375 [ 60, | 3 | 5 95,1
150 70 | 1628 | 1695 | 1895 [60,, | 3 | 5 1392 | 1347

200 | 22 | 2148 | 2215 | 2415 | 63,5 | 3 | 53 | 1918

250 274 266,8 2735 | 2935 | 68, | 3 58 | 2558
(300 | 36 | 3188 | 355 | 455 | 70, | 3 | 62 | 326 | 310

VI/I/II//I/III/

ST T T TFTTFFTEFTTTFTFTVTTFS>

VTN FTTITTFTIITINTETSTTETTFEE / ”’J’J‘I’f!’fflfflflffj

77777 L.

120120

Pucynox A.5 — CxeMa CBapHOIO HaxXJIECTHOIO COCIMHEHUS

Tadonuma A5 — OcroBHbIC pa3zMepbl, MM, CBAPHOTO HAXJECTHOr0 COEINUHECHHUA

l - . _ — )
YcnoBHBH TPpOXOX D, D +31,% S Macca paCprﬁa KI |
|. - - - — M & — }
100 I 118 | ‘ 63_9"1*3 ~ __I_.__,.

150 e 170 | 6,07 1> ] l
200 B 222 6,37 |

. 250 1 274 J 6,871.6 ] 87
300 ] 326 7,2716 10 4
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[Ipodoaxcenue npunoxcernus A

. 5]~

Pucynox A.6 — Cxema cronopoB B BUILI (nox coepnnenune «BPC»)

Ta6bnuuma A.6 — OcnoBHbie pasMepnl, MM, cToniopoB H3 BUIII' (nox coenunenne «BPC»)

r r Macca cronopa
Dy b, h R o° B¢ ¢ C JIEBOTO CO
CTONOPHOU MpaBoro, Kr
MPOBOJIOKOM, KI
50 30

100 24 | 17 | 59 | 78 | 11 | 93 | 107 0,265 | 0,226
95 | 152 0,431 0,378
96 | 197 0,602 0,536
97 | 243 0,846 0,765

300 58 6 | 167 | 0769 0.703
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Pucynox A.7 — CxemMa TpyOrl ¢ mpuBapeHHbIMU aaHUaAMM (TUIT A)

Tadnunuuma A7 — OcHOBHbIE pa3Mepbl, MM, TPYOBl ¢ npuBapeHHbIMM aaHuamMu (THI A)

-
D D < | Macca ongHoro npmuBaped- | Macca | M Tpyber | Macca TpyOml ¢ draHLaMHA, KT,
Y H HOTOo (baaHL@a, Kr 6e3 ¢navua, Kr | I1pH pacyeTHoit utHHe 5000 MM
| 100 11833 7,244 | 2,8 18,2 | 96,6
150 170%39 78715 | 4,5 28,8 | 153
200 222770 | 84715 | 6,4 40,9 217,3
- - - 14 R 1 I D |
| 250 27473 9,016 | 9,0 | 54,3 289,5
'————_T__——_-T_—_——_[—————_——_‘—'—_ e L
300 326*4 i 9,616 | 11,7 69,2 | 369,4
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Pucynox A.8 — Cxema TpyOBI ¢ npuBapeHHbIMU (JiaHuaMu (Tun b)

Tadonuuma A8 — OcHoBHbIE pa3Mepbi, MM, TPYOBI ¢ npuBapeHHbIMH QuianuaMu (Tun b)

Macca oagHoro
[IpUBAPEHHOTO
¢nraHua, Kr

250 274530 | 9,071 10,0

300 32673} m 13,0

32

- p—

Macca 1 M TpyOs!

6e3 naHLa, Kr

18,2
23,8

40,9

Macca Tpybnl ¢ draHIaMU, KT,
npy pacyeTHOM miavHe 5000 MM

97,8

154,4

218,9
291,5

372
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[Ipodoaxcenue npuroxcenus A

Pucynox A.9 — CxeMma daHlIa U3 BBICOKOIIPOYHOIo 4YyryHa (Tum A)

Tadnuuma A9 — OcHoBHbIEe pa3mepbi, MM, ()JI2HIA K3 BbICOKONMPOYHOrO YyryHa

— ___
| Dy D4 PN, 6ap Dl D2 D3 d B Macca gﬂaﬁua’
IR G S —
o e |10 (53 180 | 220 19 9 | 8 )8
16 153 180 | 220 | 19 9 | 8
— — ———
0 | 1o |10 200 | 240 | 285 | 23 | 19 | 8 |,
L s 209 | 240 285 13 19 | 8
! ]
00 vy, L 10 | 264 | 29 340 Ezs o220 | s 6 4
16 264 295 340 23 20 12
- | I | S N ——d —— [ R —
< . 0 | 319 350 00 | 23 2 | 1 00
) 16 | 319 | 355 | 400 28 2 | 12 | |
0 iy 10 367 00 | 455 | 23 | 245 | 12 07
r 16 T 367 410 455 78 24.5 ‘ 12 | |
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i1:16

Pucynox A.10 — Cxema draaHLa 13 BbICOKOIIPOYHOro uyryHa (tumn b)

Tadbnuma A.10 — OcHoBHbie pa3mMepbl, MM, (DIaHIA M3 BBHICOKONPOIHOIO YYTYHA

34

150

200

250)

300

220

Macca
(p1aHUa, Kr

3,4 I

295

10

16

153 180
153 180
209 240
209 240
264 295
319 350
319 355
367 400
367 | 410

10,0

13,0




CII 40-109-2006

IIpodonxcenue npunoncernus A

> .

E=|

e TN

________
L a sy eeesg, 00000 R EMNDEHNN
llllllll

lllllll

///// ////A

n oTB. D21

I — mydTa; 2 — BTYAKA, 3 — PE3UHOBOE KOJBLO

Pucynox A.11 — MydroBoe coennnerue (tum 1) mo TY 1461-050-50254094

Tadonuuoa A.ll — OcHoBHbie pa3Mepsl My(pTOBOro coeunenus (run 1), MM

R Ny ==, — H— — — — — — — — m— e —— ___'—'—'—I
| T Macca oaHOro M3neaust, Kr
D, | D D, D, | H A | b h 1, OTB.
| mMydTa BTYNKA
P - . — 1 .

0 ] sa ] 0 3,7
150 334 211 180 | 72 | 15 | 57 75

00 | 282 | 19 | 18 | 70 | 15 | s | 70 n=
57| 5,5
200 | 404 | 267 | 232 | 78 | 18 | 60 | 80 | 8

250 | 450 | 323 | 285 85 18 67 | 90 12 20 12,8
300 ( 520 | 375 | 337 | 90 | 20 71 95 12 29 155 |

S sl
o= B - — R T F—— L . . - - e Sp— —— A SRR O SR
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I — dnanen; 2 — BTYAKA, 3 — PE3MHOBOC KOJbLIO

Pucynox A.12 — MydTtoBoe coenuHeHue (tur 2) o TY 1461-050-50254094

Tadbnuua A.12 — OcHosHBIe pa3Mepbl My TOBOrO coenunHenus (Tvm 2), MM
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Pucynox A.13 — YIINOTHUTEJILHOEC pe3MHOBOE KOJIbLO (ITOJ COeMUBCHUE «alATOH» )

Tadbnuua A.13 — OcHosHbie pa3Mepsl YILUIOTHHTENABHOTO PE3HHOBOIO KOJbiia oA coenutenue «Tairon»

| D}’ dl
150 20
200 )
250 | 3
3

e N N w— ——ere —
300 | ' 364 20 12

d, |

144

e ——

198 |

254

S
1
6

6
0
6
T
6

%

308

d, | h,
__’____
16 10
|
18 | 11

26
30
—_—
32
34

S— " -

4,5

Macca, kr
(cripaBOYHAaA)

0,212
0,356
0,50
0,72
0,94

3
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Pucynox A.14 — YInoTHHTENBbHOE PE3NHOBOE KOJMBLO (rtoh coeauHeHue «BPC»)
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Tadonuua A.l4 — OcunoBHble pazMeps! YIUIOTHHTEJIbHOrO PE3HHOBOrO K0JabLa N0 coeaunenue «BPC»

100 134,5
150

I“Il‘lll“ll“%%{‘l

d& ﬂa L dﬁ

99,5
151
202

d,

140,5
196

e

250

200
299

250 315
300 369 353

A

257

311

TS

8

305

30

32

33

359

33

14,3

15,3
15,3

33

15,3

R

Macca, Kr
(cripaBO4YHaA)

0,17

0,41
0,50

15,3

0,63
0,95 |
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Pucynox A.15 — YTIIIOTHUTEJBHOE PE3UHOBOE KOJBIO (104 COCOMHEHUE «YHHMBEPCAI»)

CII 40-109-2006

Tadonuuma A.15 — OcHoBHbIEe pa3Mepb! YIVIOTHHTEILHOIO PE3HHOBOIO KOJIbIA NOA COeIHHEHHE «YHUBEpCAN»

0,174

T T N N N T B I T T

150 | 33 | 10 7 | 3 6 15 5 7 200 0,292
I U S NS A

200 | 33 | 10 7 3 12 | 17 5 8,5 | 242 | 208 | 255

250 | 34 | 10 | 7 |3 2 | 17 | s 9 | 294 | 260

300 | 35 | 10 7 | 3 12 | 17 ]_ 5195 | 346 | 312 | 359

0,673

D, B b, b, | b, h } h | h, d, d, d, Macca, Kr
l (cripaBoOvYHas)
0,442
0,560
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IIpodonxcernue npunsoxcenus A

Pucynox A.16 — YIIOTHUTEIbHOE PE3UHOBOE KOJBUO 11 MydTOBOro coeAnHeHud (Tvr 1)

Tadbnanuma A16 — OcunoBubie pa3mepbl, MM, YILIOTHATEJILHOTO PE3MHOBOIO KOJbIA A MY(PTOBOIO
coenunenusa (Tun 1)

T 6 E

Pucynox A.17 — YNnoTHUTENbHOE PE3UHOBOE KOJIBLO IUISI MyDTOBOro coeiMHeHUs (THUII 2)

Tadbnuua Al7 — OcHOBHbIC pazMepbl, MM, YIUIOTHHTEIBHOrO PE3MHOBOrO KOJblla 18 My¢TOBOrO
coequHeHusn (THn 2)

0 T o
T T 0,093
14

200 200 1 o 0,114
250 264 17 B 0,221
300 300 17 0,249

A L. Sl Ml -
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IIpodoaxcenue npunroxcernus A

OTBOI pacTpyOHBIM Ha 11° 15 !
DN ‘E e L,
} - — — — —_
100 7.2 30
| 150 7.8 40
s —— __——-I-—- — e ———re
200 8,4 I 45

OtBOA pacTpybHbIit Ha 22° 30’

r DN e L,
100 7,2 50
150 7.8 60

h_

200 8.4 70
—
250 9,0 80
300 9,6 90
L — L — ! — S — —
OTBOa pacTpyOHBIN Ha 45° 450
| — e
DN e L, l
L b il SN 4
150 7,8 70 l v
— _
200 | 8,4 80
I—-—— e ——— ————— e ———
250 9.0 135 i
i - — —] _ |
300 L 9,6 155 |
OT1BoA dnaHuEeBBIN Ha 45°
l DN e | L -l
100 | 7,2 | 140
| — I 1 -
150 7,8 160
I RS ]
200 8,4 180
250 9,0 245 | '
T
300 9,6 I 275 '
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Ipodoaxcenue npunoxcenus A

-
KosteHo pacTpybHOe

I —

100 7,2 120
150 7.8 170
200 8,4 220
250 9,0 270
300 - 320

KoneHo ¢pnaHuenoe

S R
100 7.2 180
150 7,8 220
200 8,4 260
300 9,6 400

[Iepexon pacTpyOHbIit

Twaw |95 | sa | w0
[lepexon dnasHUEeBLIRA
| o
e | e | ;j“;w |
r .

300%250 265

|
J
—

Pucynox A.19 — OcCHOBHBIE pa3Mepbl, MM, KOJIEH U NEPEXOA0B



Oxoxuanue npunoxcerus A

TDO}I-;IHK pacTpyOHBIN

DNT< d, | e:

CII 40-109-2006

\ 62 Lu

100x100 | 72 [ 72 195 100
150x100 | 78 | 7,2 200 125
150% 150 7.8 7.8 260 130
200100 | 84 7,2 200 150
200% 150 84 | 7.8 260 155
200%200 8.4 8.4 320 160
250x 100 90 | 72 205 190
250% 150 9.0 | 7.8 265 | 190

| 250200 | 9,0 3,4 320 190 |
250%250 9.0 380
300% 100 9.6 210
300%150 9.6 265

| 300x200 9,6 325

| 300x250 9.6 380
300% 300 9.6 440

TpoiHHK pacTpyd-draHelLL

| DNxd, | e e, L, I ]

| 100x100 7.2 7,2 195 180 |

150x100 | 7,8 7,2 200 205

| 150x150 7.8 7.8 260 220

| 200%100 8 4 7.2 200 230
200% 150 8.4 7.8 260 245

| 200%200 8.4 320 260 |
250% 100 7,2 205 270 |

250X 150 7,8 265 280 |
250%200 8.4 320 290

| 250%250 9.0 9.0 380 300

| 300x100 7,2 210 300

| 300x150 9.6 7.8 265 310
300%200 9.6 8,4 325 320
300%250 9.6 9,0 380 330
300%300 9.6 9.6 440 340

TpoHHUK (aaHieBbIit

DNxd,
100x100 |
150% 100
150% 150
200% 100

| 200x150
2003200 |
250% 100

| 250x150 |
250%200 |

| 250x250 |

300%100
300% 150
300%200 |

‘ 300%250
300%300

v,

/ Voor, '
; ’l’""" L Al LTy
) rry
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o Yosord
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Pucynox A.20 — OcHOBHbIE pa3Mepsl, MM, TPOMHHKOB

43



CII 40-109-2006

Ilpunoxenne b

(obazameavtoe)

IIpamep pacuera TpyYO muaMerpoM 300 MM npH KoOMOMHMpPOBaHHOM HAIpPY3Ke MO rpaHKy NPOIHOCTH

I'padbuku Hecymien CnocoOHOCTH TPYO IIPU COBMECTHOM BO3ASHCTBUUM BHYTPEHHETO AaBICHUS U
BHELIHEH! NPUBEACHHON pa3laBIMBAIOIUEN HATPY3KU IIPEACTAB/SIIOT COOOM MpsMbI€ JIMHUYA B KOOpAUHATax
0% — PO (cMm. Tabnuny 4.8).

JInst o6nerdyeHus BHIYMCACHUM 3HaYeHUA (, P U KoapPUILIMEHTOB 3a1acoB IIPOYHOCTU MPU KOMOU-
HUPOBAHHON HArpy3kKe IIpH JIOOBIX COUYETAHMUSIX HArpPy30K, JCMCTBYIOIUMX Ha MOA3EMHBIA TPYOOIIPOBO/,
IpeAnOXeH NMPIMOJIHMHENHBIN rpaduk 3aBucuMoct QY — PV npencraBneHHBIN Ha pucyHke B.1.

Q. xH/M
50

0T N
45 N

44,3

40
39,3

35

32,1
30

25

20,4
20

15

10

P, MIla

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
13,8

Pucynox b.1 — T'paduk 3aBUCUMOCTH BHelIHei Harpy3kum (O, kH/M, ot BHyTpeHHero nasncHusa P, Mlla, mia tpy6
aamMeTpoMm 300 MM

Ha npumepe tpyOnsl nnametrpom 300 MM pacCMOTpeH NMPUHLIMI HUCIIOJB30BAHUS IPEIACTaBIE€HHOIO

rpaduka.
Tak, mpu Q = 20,4 xkH/M (tabnuua 4.7 1 tabanua 4.13) BeMYUHA AOIYCTUMOIO NABJICHUS U3

ycnoBUs NnpoyHocTd paBHa P = 8,0 Mlla, kosdpduunueHr Kp = ?’2 =50, KO3pPUUMECHT
Ky = g—g-i—z- = 2,4 11py paboyeM JaBleHUHA Ppaﬁ = 1,6 MITa. |
; 44,3
ITpu paboyem nasineHuu P o = 1,6 MIla, O=443 xH/Mm K, = m =2,17.

Kak BHAHO U3 3THX JAHHBIX, 3arac NnMpoyHocTu Tpyosl nuamerpoMm 300 MM Impu KOMOMHHUPOBAHHOMN
Harpy3Ke JIeXUT B npenenax 2,17—2,4 npu padboyeM naBjaeHUH Ps= 1,6 MIla.

[lpu P, = 3,0 MIla K, =g—3:—%=2,12 u Kp =—§-’%=2,7.
Mpu P =50 MITa K, =%3-211-=1,6 n Kp =-§-‘"%:1,6.

Kak BUIHO M3 NPUBENECHHEBIX JAHHBIX, KO3 PULIMEHTH! 3anaca npodyHocTy Tpyo u3 BULLIT npu pabote
B MTOA3EMHOM TpYOOINPOBONE YKA3BIBAIOT HA YNPYIyl0 padoTy TpyObl NPH JIFOOBIX COYETAHUAX HArpy3ok, 4To
[OATBEPXIAET CIIPABEUIMBOCTh HALLIMX MpearnooxeHui no pacuery Tpyo U3 BUILIL Tonsko B ynipyroit ctaauu.
AHaJIoOrM4yHble rpaUKU MPOYHOCTU MOXHO MOCTPOUTH IJIsA TPYO KaXXaoro AuaMerpa.
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IIpunoxenune B

(obsazameavHoe)

Pacuer Tpy® anamerpom 100—150 MM Ha nonmepeyHbId M3rH0
NpH KOMOMHMPOBAHHOM HArpy3Ke

B coorBeTcTBUM € 1. 15.107 «TpebGoBaHusg K OCHOBAaHHMAM IoJ HanopHble TpyoomnpoBoabl» CHull
2.04.02 Bo3MoxHas npocaskxa rpyHToB 1—111 xareropuii (tabauna 47) cocrabisieT 6osee 20 cM. IIpuMeHne-
HHe pacTpyOHBIX TPYO M3 Ceporo yyryHa B 3TOM CAydyae He JOIYCKaeTCs M3-3a MepenoMa Tpyd M pasiioMa

pacTpyo0oOB.
PaccMOTpUM BO3MOXHOCTL NpUMeHeHUs1 Tpyo auaMeTpoM 100 MM ¢ TonuuHON cTeHKU 6,0 MM U

IUTHHOH 5 U 4 M.

PaccMmorpumM pacuetr tpyo auamerpom 100 MM Iip¥ 3aJI0KEHMU B TpaHuuee Iipd ranydouHe 2,0 M ¢
TPAHCIOPTHOM Harpy3kou H-18 Ha IMMOBEpPXHOCTH 3eMIH. B 3TOM CiIyyae 3HaYEHUE [TPUBEACHHOM BHEIIHEHN
Harpy3ku cocrtasiseT 890 Krc/M npu yKiaaake Ha IUIocKoe oCHoBaHHe. Tpyba 6€3 BHYTPEHHETO LIEMEHTHO-
mecyaHoro nokpbiTusi. CoOCTBEHHBIM Bec TpyOnl — 107.3 Kr; Bec TpaHcropTupyeMoi Boabl — 4( Kr;
cyMMapHbIX Bec — 147,3 = 150 kr; obmas Harpy3ka Ha Tpyoy — 920 krc unu 180 xrc/m (1,8 kH).

OmnpeneneHye U3ruoOaolIMX MOMEHTOB VY TPYObI, paboTarouieii Kak 0anka Ha ynpyroM OCHOBAHMM,
NPEeACTaBAACT 3HAUYUTEAbHEIE TPYAHOCTH BBUAY HEONPEACACHHOCTHA PACUETHON CXEMBI, II€ BEJIMYMHA [IPO-
aera MoxeT konedatecs ot 0,25/ no [

3aaya HECKOJbKO YITPOIIAETCS, €CJIM paCCMAaTPUBATDh TPYOOIIPOBO/, JICXKALLUM Ha OTACIABHEIX ONMOpax.
DTO UMEET MECTO IIPHM YKJIaAKe TpyOonpoBOAa Ha ¢jadosIX rpyHT. Criocod pacyera Tpyo pa3padboTaH
E.H. Jleccunrom, B.®. EsmroxuHeiM, A.W. Ceranem, H.H. JleonteeBbiM ¥ I'.K. Kieitn (cm. Kneitn I'.K. Pacuer
Ha NMPOYHOCTHb INMOA3EMHBIX TpydornposonoB. — M., 1969, ctp. 170—178). B saTtoM cayyae TpybOuyaras Oanka
OITUPAETCS 10 KOHLIAM Ha OMNOPbI, HATPYKEHUE TPYOhl BHELIHEW HArpy3KOM SIBJISETCS CAMBIM HEBBINOJIHDIM.

Pe3ynbTaThl HALUMX 3KCIEPUMEHTAJIbHBIX UCCICOOBAHUU TPYyO HA MOTIEPEYHBLIM KU3rud ¢ OOHOBpE-
MEHHBIM BO3AEHMCTBUEM BHYTPEHHEIO JaBAeHHUA ITOKa3aIM, YTO BHYTPEHHEE NaBACHUE HE CHUXAET IpOorub
Tpybuaroil OasIKu, T.€. He YMEHbIIAET U3rubarluii MOMEHT OT BHECLIHEN HArpy3kH. B 3TOM ciyyae Hanps-
XEHHUSA B CTCHKE TPYObI OyAYyT paBHbI CYMMe HAlMpsDKeHUH OT NonepeyHoro u3rida v BHYTPEHHETO HAaBJC-
HUH.

B 3ToM cny4yae u3rudariiuii MoMeHT M 1 nporu® f TpyObl JJIMHOM 5 M OT BO3IAECHCTBUS JEHCTBYIO-
H[e HArpy3KH MOTYT OBITH ONpeHeJeHBI M0 POpPMYJIaM:

2 -
M=-g-é—=-1£.§-—5—=575 KTC * M, (b.1)

rae ¢ — pacrpeleiicHHass Harpy3ka, Krc/Mm;
| — nponer TpyoOwl, M;

gl* 180 -5°
= = =20,75 cM,
/ T6EJ  76-1,7-10° - 429 o (b.2)

rne J — MOMEHT uHepuMu, cM?, J = nwrih = 429 cm*;
E — moayne ynpyroctu mig BUUIL, E = 1,7 - 10° krc/cM?;
¥ — CPEOUHHBIX paauyc.
HanpsixeHuss B cTeHKe TpyObl OT U3ruba OyayTt paBHBI:
o, = M/W=1575/78,2 cm? = 735,3 xrc/cm? = 73,5 MIla, (B.3)
rae W — MOMEHT COINPOTHUBJEHHUS NOMEPEYHOrO CeYeHUs Tpyonl, cm>, W = nrih.
KoapdpuumneHT 3anaca npoudHoctu K = 300/73,5 = 4,08.
st 6e3pacTpyOHBIX TPYO ¢ MY(DTOBBIMM COEAMHEHUSMH MJIMHON 5 M U auameTpoM 100 MM npumeMm
AJig pacyeToB BEIMYMHY BRYTPEHHETO pabodero agaBineHud, pasHyio 3,0 Mlla (£, . = 4,0 Mlla).

CIl
Torna xosnblLEeBble HATIPSIKEHMST OT BHYTPEHHETO JaBICHUS OyIYyT paBHBI:

_ _PD, _30-10,14
T 9h 7 2.0.83

=183,3 krc/cm? = 18,3 MI1Ia. (b.4)
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Oxonuanue npunodicerusa B

[Ipy COBMECTHOM BO3AEHCTBMU BHEIIHUX M3TUOAIOIIMX IMONEPEeYHbIX HATPY30K U BHYTPEHHETO 1aB-
JICHNs1 CYMMapHO€ HaNpsXEHHE O, B CTEHKE TPYObl ONpPENenseTcs 10 S3HEPTETHUECKON T OPUH MIPOYHOCTH:

+ 0%, = 0,0, =735 +183,3% —=735-183,3 = 662 xrc/cm? = 66,2 MIla. (b.5)

B sToM ciniydae ko3 duumeHT 3anaca npoydoctu K = 3000/662 = 4,53.

JIng pacTpyOHbIX TpYO IIMHOIA 5 M Ipu BenrurHe padoyero aasnenusi P= 1,6 MIla o, = 735,3 KIC/CM?,
o, = 110 krc/em?, o, = 687 xrc/em?, K = 4,37.

Jns 6e3pacTpyOHBIX TpYyO ¢ My@OTOBBIMU CoeNUMHEHUSIMHU TuMa «Knbo» nuamerpom 100 MM U -
Hoi 4 M npu P = 4,0 MIla nonyyum:

J = 334 6 cm*;

2 2
M=-g-;—- 18484 = 368 xrc-Mm;
gl*  184-4*.10°

f =

- =10,9 cM;
T76EJ  76-1,7-10° - 334,6

= M/W = 368 - 100/59,08 cm? = 623 kxrc/cm? = 62,3 MIla;

_ P _49:10.58 _ 347 kre/em? = 34,7 MITa.

o T o T 720,61

CyMMapHbIe HaNpsDKEHUS COCTaBAT:

62 +02, — 0,0, =+623% +347,5% —623-347,5 = 558 Kkrc/cm? = 55,8 MITa. (b.6)

Toraa 3amac npoyHocty K = 300/55,8 = 5.,4.

JTna pactpyoHbIX TPYO auameTpoM 100 MM utvHOMR 4 M npuy BeuyuHe padodero nasineHuda P= 1,6 MIla
NOJAy4aeM:

f=109cMm, 6, = 623 KIC/CcM?, o, = 156 KI'C/CM?, o, = 561 xrc/cm? = 56,1 MIla, K= 300/56,1 = 5,35.

st tpy6 muamerpoM 100 MM mmHo#t 5,6 M npousBoacrBa OAO «JIMMeukuii MeTauTypruyecKui
3aBog “CBobonHblit Cokon”» nmpu P = 3,0 MIla nonyyaem:

f = 41,86 cMm, o, = 1220 krc/cm?, o, = 260 krc/cm?, o, = 1113 krc/ecm? = 111,3 MIla, K =
= 300/111,3 = 2,7.

B 3ToM cinydae niporud Tpyobl, paBHBIN 41,86 cM, 9BIsieTCA HEXCAATENBHBIM, XOTSH UCIOAB30BAHUE
TPYO B 3THUX YCIAOBHSIX BO3MOXHO UCXOJS1 U3 IPOYHOCTH CTEHKU U pacTpyOa TpyObl, IO3TOMY HEOOXOOIHUMO
[PEOYCMOTPETb MPOMEXYTOYHYIO OITODY.

HUcxonsa u3 3tux pacyeroB Tpyd aumamerpoMm 100 MM MOXHO KOHCTAaTUpPOBATh, YTO IIPpU Mporude He
bonee 20 CM B Ciiyyae MONEpPEeYHOro U3ruda ¢ OAHOBPEeMEHHBIM BO3ACHCTBUEM BHYTPCHHEIO NABJICHUA B
npenenax 1,8—4,0 MIla koadpduiineHTHE 3amaca NMPOYHOCTU nexar B ripeaenax 4,2—>5,4, T.e. obecrieumBa-
eTCs HameXHast pabora TpybornpoBoaa ¢ DOBEpUTENbHOM BEpOSITHOCTHIO p = 0,997 u Bhllle.

Ilpn yknanke TpyO Ha CIUIOIIHOE OCHOBaHWE 3HadyeHUs1 M _ OyAyT 3HAYUTEJIBHO MEHBIUEC, YEM B
pacCMaTpUBaeMBbIX Cydasix, a KoapPULIMEeHTH 3anaca nNpoYHocTH OyayT Bhillie, 4yeM K = 4,2—35,4, 10310-
My obecrnieyuBaeTcsi HagexxHas padora Tpyd auamerpoM 100 MM nipu nporundax Tpyd Ha 20 cMm. PacquLI TpyO

aMameTpoM 150 MM TakKe IMOKa3aiM MX BBICOKYIO HAIEXXHOCTh IPU MorepeyHoM usrube (K = 5,8—38,3).

K
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Ilpunoxenne I
(ungpopmauuonroe)

HomorpaMmel 1 NPHOJIMDKEHHOIO THAPABJIMYECKOT0 PacyeTa BOJAONPOBOIOB
H3 TPYO M3 BBICOKONPOYHOIO YyryHa ¢ mapoBuaHbiM rpapurom (BUIIII)

0,5
0,15 1,0
0,4
0,5 0,20 — 1,5
2.0
! 0,30
1,5
100 3.0
+ 2 0,40
4.0
3 0.50
4 5,0
. 0,60
5 .
U LY
T g
0.8 ) =
p =
p= 10 ﬁ..,_
3. . 1 10
-
15 =
150 1,2
20
+ 15
30 = 1,5
4() ey 20
50 ,
200 =
T 2,5 30
100 3
150 Kiiou . 40
250 D
y _ 50
+ 200 I @ Aatio
— OTBCT
100 300 ® L]
_|_
100
150

D}, — AUAMETP YCJOBHOIO TpOXOma, ¢ — pacyeTHbBIM pacxol BOABl;, V — CpenHssa NO CSYECHHIO CKOpPOCTb ABHUXEHHUS BOIbI,
| — 'MapaBIuyecKUil YKIOH (MOTepu Hamopa no 3.5.3 Ha eAUHULUY JUTUHBI TpyOOoITpoBona)

Pucynox I.l1 — Homorpamma pacuetra 1py® ¢ BHYTPEHHUM LIEMEHTHO-MECYaHBIM IOKPBITHEM IIPOM3BOACTBA
OAQ Jiuneukuin metamnypruuyeckmnii 3ason “CBoboaHbIn COKOM”»
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Oxonuanue npunoycenusn I

0,7
1,0
0,15 - 1,5
0.4 } )0
0,5 s 0’20 | ’
1 | 3,0
0.30 -4
1,5 = | 4,0
2 0,40 wst 5.0
3 =t 0.50
4
100 s -1 0,60
+ "E'i =
= = 10
E . 0,8 K —
. 10 =
Q" o |
(s 15
150 1,2
+ 20 ' 2Q
30 wnde 1,5
40 - 30
200 50 2
40
+ 2,5
100 | | 50
150
250
+ 200
300 300 100
+
150

D}, — JVaMeTp YCJIOBHOIO Mpoxoda;, ¢ — pPAaCUETHBIA pacxod BOAbl;, V — cpeaHssi MO CEUEHUIO CKOPOCTH ABHXKEHHS BOIHI,
i — TUApABIWYECKMI YKNOH (noTepy Hanopa 1o 3.5.3 Ha eAMHMLYy IJIUHbLI TpyOonpoBoOaa)

Pucynox I.2 — HomorpamMma pacdera Tpyo 6e¢3 BHYTPEHHEIO UEMEHTHO-IIECYAHOTO IMOKPBITUA TPOU3BOJICTBA
OAO Jlumneuxkmnit MetaUypruyecknit 3aBod “CsoboaHblit Cokoi”»
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VIIK [69+697/334-036/5057](083.74) OKC 23.040.10 X 21 OKCTY 1460

KiioueBbi€ CioBa: TpyOBl U3 BBICOKOIIPOYHOrO YYIr'yHa C LIAPOBHUAHBIM rpadMTOM, KOHCTPYKIIMM M THUIIbI
COeAUHCHUN TpyO, 3alluTHBRIE MOKPHITUA I Tpyo m3 BYUIII, oxpaHa okpyxamwlilueit cpeabl B IMEPUOLL
[IPOMU3BOACTBA paboT
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