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FpegucnoBue

Llenu v npuHumnel ctaHaapTusaumm 8 Poccuiickol ®epepauuu ycTaHoBneHsl degepancHbim 3aKOHQN
o1 27 nekabpsi 2002 r. Ne 184-®3 «O TeXHUYECKOM perynuposaHumny, a NPaBvNa NpUMeHEHWs HaUMOHAS b K,y
cTaHAaapToB Foceunckol Pepepaumm — MOCT P 1.0—2004 «CtaHpapTusauus s Poccuiickoit Pegepatun, Oc.
HOBHBIR MOMOXEHUAY

>

CBefieHWA o cTaHgapTe

1 PASPABOTAHM OTtkpbIThIM akuroHepHbiM 061ecTsom «Hay4Ho-uccnegoBaTenLckui u KOHCTPYKTOpC-
KU UHCTUTYT XUMHMHECKOrO MaLLMHOCTPOEHWUAY (OAO HUMXUMMALLL), 3akpbiTbiM akLMOHEPHbBIM obLecTBoy
«ITeTpoxum Unxuampurrs (BAQ MeTpoxum MHXMHMPUHT); OTKPBITHIM 8KUKOHEPHLIM 0BLLECTBOM «Bcepoceui.
CKUA Hay4HO-UCCNed0oBaTeNbLCKUi U NPOEKTHO-KOHCTPYKTOPCKUIA UHCTUTYT HE@TAHOTO MALUUHOCTPOEHUS:
(OAOC BHUMHEDTEMALL); degepansHoi CMY>XB0U 110 IKONMOrU4ECKoMyY, TEXHOTIOrUYECKOMY U aTOMHOMY Hap-
3opy (PocTexHaaaop)

2 BHECEH TexHn4ecknm KOMUTETOM Mo CraHgoapTuaaluimn TK 260 « Obopyaosanue xummuyeckoe u HedTe-
rascnepepabarbliBaloLLee

3 YTBEPXIEH UBBELEH B LIEUCTBUE lMpukasom PefepanbHOro areHTCTBa NO TeXHUIECKOMY pery-
NpoBaHnio U MeTponorik ot 27 gekadpa 2007 r. Ne 503-¢T

4 B HacTosALem cTaHaapTe y4TeHbl OCHOBHEIE HOPMATUBHbIE NONOXEHNS cnenylowmnx MexayHapoaHLIX 1
EBPONENCKMX CTAHOAPTOB.: |

HRupektuabl 97/23 EC EBponeiickoro Mapnamerta v Coseta oT 29 masi 1997 1. rio cbnvkeHuo 3akoHopa-
TENbCTE rOCYAapCTB-4NISHOB, Kacawlenca obopyaosaHus, paboTarLwero nop AasneHuem; EH 13445-3 : 2002

«Cocyapl, paboTaluwue noa gasneHnem. Yacts 3. PacueT» (EN 13445-3 : 2002 «Unfired pressure vessel —
Part 3: Design»)

o> BBE[JEH BINEPBbIE

UHbopMauus 06 UsMeHeRUsIX K HacmosaweMy cmandapmy nybnukyemcs 6 exez00H0 u3dasaeMom UH-
P opMalyUOHHOM yrazamene «HauyuoHansHbie CMaHOapPMbt», 8 MEKCM U3MEHEHUL U [I01IPagoK — 6 ©XEeMECSYHO
u3dasaembix UHGHOPMALUOHHBIX YKazamersx «HayuoHaneHbie cmandapmsi». B cnyyae nepecMompa (3ameHbi)
LU omMeHbi Hacmonwezo cmaHdapma coomeemcemsyiowiee ysedomneHue Gydem onybrukoeaHo e exeme-
CHYHO U30asaeMoM UHDOPMAaUUOHHOM yKkasamerse «HauuoHanbHsle cmanOapmbty. Coomeememeyiowas uH-
popmatius, ysedoMIeHUE U MeKcMs! Pa3MeLIaromcs Maroke e UHDOPpMaUUOHHOLT cucmeme o5wWeao nons3064a-

HUA — Ha othuluansHoM calime QedepansHoz0 a2eHmemea o MexHU4YeCKoOMYy Pe2ynuposaHUro U Memposio-
aut 8 cemu YiHmepHem

© CraHpgapruHchopm, 2008

HacToalmia craHaapT He MOKET BbiTh MOMHOCTLI UMM YACTUMHO BOCMPON3BEAEH, TMP&XUPOBAH 1 pacnpo-
CTpaHeH B Ka4ecTee opuumnanbHOro usgaxus 6ea paspelwerus GenepanbHOro areHTCTEA Mo TEXHUYECKOMY
PEIYIMPOBAHWIO W METPONOMU
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ﬁAuHDHAanbIﬁ CTAHOAPT POCCUMNCKOMWH CDE.EIEPAHHH
|

Cocyakl v annaparsl
HOPMbl U METOAbI PACYETA HA MNMPOYHOCTL

Pac4yeT Ha npo4yHOCTL U repMeTU4HOCTb (PrlaHUEeRLIX COeUHEeHM

Vessels and apparatus. Norms and methods of strength calculation.
Stength and leak-tightness calculation of flange joints

Wy

fara BBegeHuns — 2008—04—(1

1 OBnacTb npUMeHeHUs

Hacroawmi crannapT yeranaenusaer HOPMbI U METOABI pacHeTa Ha MPOYHOCTL M repMEeTUYHOCTL dnaHLe-
BbIX COEQAUHEHUI COCYADR M anNapaTos U3 YrNepoamcThiX U NETMPOBaHHLIX CTanew, UBeTHbLIX MEeTanMoB (amomu-
HUH, MK, TUTaHa M UX CNNaBoB), NPUMEHSAEMBIX B XUMWYECKON, HehTEXUMUYECKOH, HetbTenepepabaTblaaolyei;
"t CMEKHLIX OTPaCNAX NPOMBILLNEHHOCTH, paBoTalowmux B YCNoBHsX CAHOKPATHDBIX M MHOIOKpPaTHbLIX Harpysox noa
BHYTPEHHUM U3DBITOYHbIM AaBTEHUEM MW BakyymMOM, Mo 4eUCTBUEM OCEBLIX CHUMN U M3rnbaloLMX MOMEHTOB.
Honyckaetca Take MCnonbaosaHue HaCTOALLero ctaHaapTa Ans pacHeTa dnaHUesbiX CoeaMHeHi Tpybonposo-
AOB. HOpMBI U MeToAbI pacyeTa Ha NPOUYHOCTL U FePMETUYHOCTL (hnanLeBbIX COERUHEHUA NPUMEHUMDI NPy yono-
BUM, HTC TEXHUYECKMUE TPEDOBaHWsA K KOHCTPYUPOBAHMIO, U3rOTOBIEHNIO U KOHTPOMNI YOOBNETBOPAICT TPeBOBaHY-
AIM HODMaTUBHbIX OKyMeHTOoR, B cnyyae, ecrnm ceoiicTra MaTepuanos, OTKNOHEHKS OT reoMeTPUYECKoit hopMbI,
HETOSHOCTH N Ka4ECTBO U3roTOBNEHWA OTIMYAIOTCA OT TpeBoBAHM HOPMaTUBHBLIX JOKYMEHTOB, TO Mpu pacqeTe
Ha NPOYHOCTL 3T OTCTYTIIEHNSA AOTMKHB! BbiTh YUTEHDI COOTBETCTBYIOLLEN KOPPEKTUPOBKOW pacHeTHbIX dropmyn.

HacTomwwii ctanpapt pacn POCTPaHAeTCA Ha pacyeT (praHUeBbiX CoeqUHEHUI G thnaHyamMu NpuesapHsivm
BCTBIK, ONOCKUMW NPUBAPHBLIMU 1 CBOBOOHBIMU C NNOCKUMK, BOCBMUrpaHHbIMU 1 OBaNbHLIMM MPOKNAAKAMMY, KO-
TOPbIE NOMTHOCTHLIO PACTIONOXEHbLI BHY TP OKPYXXHOCTY, OrpaHW4eHHON OTBEPCTUAMM MO LUMMAbKA (BonTel).

HacToawuii craHnapT npumensieTca cosmecTHo ¢ JOCT P 52857.1-—2007.

Z HopmaTuBHbIe cebinku

B HacTosuwem cTtaHgapTe enobaosaHb! CobiKM Ha crneayouwme crasgapTb:

[OCT P 52630—2006 Cocyap! M annaparsl cTansHbie CBapHbie. ObLMeE TexHUYeckue ycnoBus

OCT P 52857.1—2007 Cocynsi n annapatsl. Hopms! v METOAbI pacdeTa Ha npauHocTh. O6Lue Tpebosa-
HIS

OCT P 52857 .6—2007 Cocyaw! v anna paTbl. HopmMbl n MeToawLl pacyeTa Ha POYHOCTL. PacyeT Ha npou-
HOCTb MPW ManoLWKNOBLIX Harpyakax

[OCT P 52857.7—2007 Cocyawl v annapatsl. Hopme! n METO[bl pacyeTa Ha NpoMHOCTL. TennoobMeHHbIe
annaparb|

FOCT 481—80 MNapoHuT v npoknaakm 1a Hero. TexHuveckue ycnosus
FOCT 2850—95 KapTtoH ac6ectoablil. TexHuueckue YCNOBUS
FOCT 7338—90 MNnactuHb! PE3NHOBbIE U pE3nHOTKaHeBbie. TexHUYecKkue yecnoBus

[OCT 12816—80 dnanyw! APMATYPbI, COBAUHUTENLHBLIX YacTeild u TpyBonpoBoAoE Ha £,010,18020,0
Mfa (ot 1 0 200 krc/em?). OBLmMe TexHUYeCKMe TpeBOBAHS

FOCT 28759.5—90 dnaHUbl cCocynoB 1 annapartos. TexHudeckue TpeboBaHUS

HUsparwe odmumnansHoe

1 106
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MpuMedanke—Tlpu NnonNbL3osaHMK HACTOALLKWM CTaHAAPTOM UenecoobpasHo NpoBepuTh 4eNCTBME CCLINOY-

:u,lx cTaHAApTOB B MHOPMAUMOHHOW cucTeme obLero nons3aosaHna - Ha ohuuManbHOM calite PepepanbHOro areHT-
%HE-TBB 0 TEXHUHECKOMY PENYNUPOBAHKH U METPONOIMMY B ceTh VIHTEpHET 1N No exerogHo usaasaemomy MHopMaLkoH-

?*Zf‘ﬁomy yKasaTeno «HaunoHanbHble CTaHaapThi», KOTOPbIY ONyOnWKOBaH NO COCTORHWID HA 1 SHBAPSA TEKYLLEro roaa, v no

;ﬁ?:‘é&dmemmymumm EXEMECAYHO K3laBaeMbIM KHPOPMaUNOHHBIM YKa3aTensam, onyOnuKoBaHHLIM B TeKyLIEM rofly. Ecnu
S LINOYHbIA CTAHAAPT 3aMeHeH (M3MEHEH), TO NPI NoMNb30BaHNUM HACTOALLMM CTaHAApPTOM creayeT pyKOBOACTBOBATLCS

e

S5 s ameHAIoLLIMM (M3MeHeHHbIM) cTaHgapToM. Ecnn cehiNoMHLIA cTaHaapT oTMeHeH §e3 3aMeHbl, TO NONoKeHWe, B KOTO-

3’-}9” AaHa CCbIfKa Ha HEro, NPUMEHAETCA B H4acTu, HE 3aTparMBalolLen ATy CObITKY.

3 QObo3Ha4YeHus

B HaCTOAWEM CTaHaapiTe npuMeHeHsl cnefyioune 0Bo3HaueHun:

“"*Aﬁ__ cymmapHas nsowans cevelns 6onToB (Wnunek) No BHyTpeHHeMy AvameTpy peabbbl nnu HarpyKeHHoMy

S CeqeHMIo HAMMEHBLUErO QuameTpa, Mm?,

g nnedo ycunui B Sontax (wnunekax) ceo6oaHoro hnaxua, Mm;

"= nne4o ycunuii 8 6onTax (LWnnnbkax), Mu;

' by — PHEKTUBHAESA WIMPUHA NPOKNAAKY, MM;

‘i by, — WWMPWHA NPOKNaAKW, MM;

g —npubaBKa Ha Koppo3uio, MM;

CF-— kosthQUUMEHT, yYUThIBaOWMIA M3rnMb Tapenku chnadua mexay borrami (Luninbkamu);
oD, — HapYXXHblA AnameTp dnamua, Mm;

- [) — BHYTPEHHWIA anameTp donaHua, mm;

D — ANAMETP OXPYXKHOCTW PaconoxeHns 6onToB (Lnunex), Mm;

- D — PACHETHLIA AMAMETP NPOKNAAKY, MM;

' D, ;— HapYXXHbIA UaMETP NPoKNaaki, MM;

"D —— BHYTPEHHWUI aMamMeTp konsua croBogHoro naHua, Mu;

B, = HaPYKHbIA AMamMeTp KorbLia ceoBogHOro natua, Mm;

Dy — HapyXHbIN AMaMeTp KOoHTaKTa OypTa v Konsua cobogHoro dnatua, Mu;
-~ D*—npuBeaeHHbId AnameTp doriaHua, M,

- d— HapyxHblW guameTp BonTa (LUNUITbKU), MM;

- £, — ycnosHbld MOAYIE CHaTWUA NpoKNagky, Mlla;

E§” — MOZYIb NPOAONLHON yNPYrocTk MaTepuana dorra (LWnunbKW) Npy temnepartype 20 °C, MlNa;

"; Ef” — MOAYNb NPOAONLHONW YNPYrocTu Matepuana ceobogHoro konsua npyu Temnepatype 20 °C, Mla;

- E,— Moaynt MPOLCbHOMA YNpyrocTy Matepvana caoboHOro konsLia Npy pacHeTHoi Temnepatype, Mla;
Eg— Monyrib ripoaonsHon yripyroctTi maTepvana bonra (Lnuneku) Npyv pacHeTHOU TeMmnepatype, MMMa;

E? E2° E% — moaynb NpofonkHoi ynpyrocti matepvana gpnadua npv temneparype 20 °C, MMMa;
E,, E,, E— mopynb npogonsHon ynpyroctvy martepuana crnasua npu pacHeTHoW TeMmnepatype, MlMa;

,' | Efg — MOAYk NPOAONEHON YNPYrocT MaTepurana kpbiwky npy Temnepartype 20 °C, Mia;

E,,—Moaynb NPOAONLHON YNPYroCTh marepiana Kpbilliki npy pacieTHOH Temnepatype, Mla;

€@ — MNe40 YCUNWUS OT ABUCTBUS AaBNEHWA BHYTPWU dnadua, Mm;

F — BHelHAs ocerasn cuna (pactarmsatoLas cuna BepeTca co 3HaKOM NN0C, CKMMaloLas cuna — o 3HaKoM
MuHyC), H;

f— KO3bDULMEHT YBENUIEH WA KArUDHBIX HANPAXKEHWUHA B CeHeHUn Sy NPUBAPHOTo BCThIK onaHLa;

fe— NnoLagb nonepeYHoro cedenns 6onTta (Wnunekn) no BHyTPEHHEMY AWaMeTpy peabbbl MNK ceveHuIo Hau-
MeHbLLIEro auamerpa, Mm2;

h, hy, h, — TonwuHa Tapenku onadua, Mm;

hy— paccTosiHve OT HapyXHOW NOBEPXHOCTU obevaliky 00 BHYTPEHHEN OKPYXKHOCTW KOHTakTa BypTa u Konbua

ceobofHOro hnanua, Mm;

h, — TonlwHa Konbla cBoboaHoro donaHua, Mm;

Pyp» Ogp — TOMNLUMHE KPBILLKK Y £€ (PriaHUeBON YacTU, COOTBETCTBEHHO, MM;

h, ~— TONWMHa NPOKIaaKy, MM;

h, — TonwmKHa TpyGHOW pelteTku Nk 3aknafHon AeTany Mexay npoknagkamu, M,
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Koo — KORBhBMLIMEHT 0BXaTUR NPOKNaaKm:

K— OTHOLUEHWe HapyKHOTO fMaMeTpa Tapernku PnaHua K aHyTPEHHEMY OUaMeTpy;

K\ — OTHOLWIBHWE HaPYKHOTO AUaMETPa NIOCKOM KPBILLKU K CpeaHeMy QuamMeTpy NMPOoKNaaKku;

Kt — koathdumumeHT yeenuyenns gonyckaeMeix HaNpspKeHnA Mpy pacyeTe naHLUes ¢ y4eToMm CTECHEeHHOoCTY
TEMMNEePaTYPHLIX AedopManyii;

Ky.p — KOBbbHLMERT yenosmii paboToi;

Ky.3 — KOBMDPULUEHT YCNOBUHA 3aTsxKW 6ONTOB (LU nuriek);

Ky — KO3tbpuLmMeHT yyeTa Harpysku ot Tem nepaTypHbIx gethopmamii;

Kg — K03 dhUUneHT ysenmyerus ACTyCKaeMOoro yrna noBopoTa (PriaHUEB NMpu UCNbITaAHUM,

Ls— atbdekTuaHas anvHa 6onTa (Wnvnm bKW) NPy onpegenexHuy NogaTNNEoCTH, MM:

L 60— PaccTosiHue mMexay OnopHbIMI NOBEPXHOCTAMMW raitkv v rofoBkv 6onTa WY CMOPHBIMUK MOBEPXHOCTAMU

raexk, Mm;

{ — QIMHA KOHMYECKOW BTYIIKM NPUBAPHOO BCThIK raHua, Mm;

lp— NapameTp ANWHbLI BTYNKA, MM:

M — BHeluHWA narnbarowuil MOMEHT, H-MM;

MM — pacueTHbIi M3rMBaroLLMA MOMEHT, AEUCTBYHOLLNIA HAa thnaxew nNpy aaTaxke H-Mm;

M” — pacueTHbI M3rubatoLLiii MOMEHT, AeCTBYIOWMI Ha bnamHey B paboqnx ycnosusix, H-mMm:

M, — pacueTHbIl uarnbaroLnii MOMeHT, ASWCTBYIOLLWA Ha KOMbLO CBOBOAHOro dhnaHua npy 3aTske, Hwmm:

MY — pacHeTHbIA uarubatoiLii MoMeHT, AEUCTBYIOLWMIA Ha xonkyo cBoGoaHoro thnaHua B pabounx ycnoswsix,
H-mm:;

My, — KPYTALWMA MOMEHT Ha KIToYe NPy 3aTskke Ans 6onTos (wnunek), H-mm;

M — NPOKA3A0YHbIA KoathhUUMeHT: _

N, — 4MCNO LUKNOB N3MEHEHUS DEXUMOB aKkcnnyaTatuy;

N ~—umcno umknos cbopok — pa3bopok:

[N], — AonyckaeMoe Yneno LUMKNoB MaMeHeHNs PEXUMOB 3KCNNyaTaLuny;

[NV]s — AonyckaeMoe Y1eno Umknos cGopoK — pa3bopok;

n—vncno Gonroe (Wnunek);

Ny — KOI(PPULMEHT 3anaca NpoYHOCTH No npegeny TEKYYeCTu;

Np— KO3pDULMEHT 3anaca NpoYHOCTH No npeneny AnMTensLHOW NPOYHOCTI;

Ny, — KO3MPUUMEHT 3anaca NpoYHOCTM Mo npefeny NonayyecTy;

Posyx — Yeunuve, HeoBxoaumoe ansa cMATUs MPOKNaZku1 Npy 3aTsixke, H;

P51 — pacqeTHan Harpyska Ha 6onThl (LLNUIbKK) NPU 3aTsbKKe, HEOBXOAUMAR A1 oBecneYeHMs B pabouunx ycno-
BUAX AABMNEHUA Ha Npoknazfky, 0CTaToMHOro ANA repMeTU3aLmm dinaHueBoro coeauHeHus, H;

Pgo — pacHeTHas Harpyska Ha 6onThl (LWNUnBKK) NpM 3aTskke, HeoBxoavmas ans oBecneveHns obxaTns npo-
KNaaku 1 MMHUMAanbHOTO HaYanbHOrO HaTSKeHna BoNToR (wnwunek), H;

Fs' — pacueTHan Harpyaka Ha 6onThb! (LLNUNbKK) NPy 3aTsKKe hRaHLesoro coenuHenuns, H;

PP — pacyeTHas Harpy3ka Ha BoATE] (LWNnnbki) hnaHueskix coeguHernii B pabounx ycnoBusx, H;

P —pacyeTHoe AaBeneHne (BHYTPeHHEee — NornoXUTENbHOE, Ha PyXHoe — oTpuyarensHoe), MMNa;

Prp — NpuBeLeHHoe aaenexuve, Mla:

Q, — paBHOAGKCTBYIOLLas Harpyaka oT fAaeneHus, H:

(Upm— NpUBEAEHHAA HAarpy3ka, Bhi3saHHas BO3eCTEMEM BHELLHER cunbl 1 uarmBarwiero MoMeHTa, H:

(r— Harpyska, BblaBaHHas CTECHEHHOCTLID TeMnepaTypbix gedopMarui, H;

[q] — nonyckaemoe yaenbHoe gasneHue, MMa;

G — pacyeTHoe yaeneHoe gasnexue, MMa: |

Qoow — YAEIbHOE faBneHune o6xaTtus npoknagku, MMNa:

Re— paauyc kpuBU3HbI CHEPUHECKOR HYacTu HEOTOOPTOBAHHON KPbILLKA, MM:;

R, — ycunue Ha npoknagke 8 pabouvx ycrnosusx, Heobxoaumoe Ann oBecneyeHns: repMeTHYHOCTH hnaHueeoro
coeguHenun, H;

S, — SKBUBANEHTHAA TONLLUMHA BTYIIKU dnaHua, Mm;

Sy — TOALLWHA BTYIIKU NPUBAPHOIQ BCTLIK (hnaHLa B MecTe npuBapkm K obeyaiike (Tpybe), TonuwnHa obevaiiku

(TpyBbi) nnockoro gnaxuya unu Bypra cBoBoaHOro tbnaHua, Mm;
S1— TONUWWHE BTYIKM MPUBAPHOTQ BCThIK hnaHUa B MecTe NPUCOEANHEHWS K TAPENKE, MM:
{ — pacueTHas TemnepaTypa CTeHKV kopryca (luTyLlepa) B MeCTe pacnonoxeHus dranLeBoro coegquxenmst, °C;
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t sir g, [y — PacHeTHas TemMnepaTypa bnaHua, °C;

te _.....paG‘-IBTH asi TemnepaTtypa bonta {(Wnunebku), °C;

f - pacqeTHasa Temneparypa ceobogHoro koneya, °C;

o - pacqeTHan TeMneparypa Kpbiwiu, °C;

t - pacuyeTHan TeMnepartypa TpyOHOW pelleTki Unu MHOW 3aKNaHOW AeTanu, 3axxaToun Mexay thnaHuamu, °C;
X’ — rrapameTp NIOCKONW KPbILLIKK;

¢ — OTHOCUTENbHARA ANMHA BTYITKN dnaHua;

v, — NOAATIMBOCTbL MPOKNAAKK, MM/H;

g — NOAATIM BOCTb BonToB (Wnunek), mm/H;

Va1 Yoo Yep — YTTI0B@SA NOAATIMBOCTL hnadua Npu 3aTixkke, 1/H MM,

v, — yrnosas noaTnmeocTs c80604HOro KonbLa npu 3atskke, 1/H-mm;

— yrnoBast NogaTnNUBOCTL ufiaHua, Harpy»KEHHOTO BHEWHUM narnbatoumm MoMeHToM, 1/H-Mm;

Ve

Vep.c — YTT10BasA NOAATIMBOCT KONbLA ceobogHoro dnaHua, Harpy»XeHHOro BHELLHWMM Marnbatowmm MOMEeHTOM,
1/H-MMm;

Yo — YrN0BasA NOAATIIMBOCTD MIOCKOW KPBILUKK UAW YINIOBAaA NOgaTIMBOCTL briadHua co chepudeckon HeoTbop-

TOBaHHOW KPbILWKOW, 1/H-MM;

o — KO3 MPULIMEHT XKECTKOCTU (PNaHueBoro COeQMHEHUR, HAarpY>KeHHOro BHYTPEHHUM 4aBNeHnemM Unn BHeLHEN
~ DCeBOW CUMOW;

Dlpg — KOO UUMEHT XKECTKOCTYN (PNAHUEBOIO COEQNHEHUR, HAINPY>KEHHOIO BHELHUM Marnbaiolmm MOMEHTOM;
et r Op2s Op— TEMNEPATYPHbBIY KO3MhMULNEHT NMHEeRHOro pacluMpeHus Matepuana dnadua, 1/°C;

X — TEMMNEPATYPHbIA KOSPMOUUMEHT NUHERHOIO pactunpeHus martepvana bonra (wnunbku), 1/°C;

. Oy — TEMNEPATYPHBIA KoadPhMUMeHT NMHERHOTO pacLuMpeHua MaTepuana konsla ceobogHoro hnanua, 1/°C

. — TeMnepaTypHsin KOSPGULNEHT NMHERHOIo paclLMpeHus MaTepyana Kpeikw, 1/°C;

o 0L, — TEMINEPaTYPHLI KOIPHOMUMEHT NUHENHOTO PacLLMpeHna MaTepuana TpybHOW peLleTky Uk UHOK 3aknagHou
ol aeTanu, 3axKaTow mexay dnaHuamu, 1/°C;

0, — K0P PUUMEHT KOHLEHTPALIM HANPSIKEHNA;

- Br.Bu, By, Bz — pacyeTHbIe KO3PDULMEHTL!, 3a8BUCALLME OT COOTHOLLEHWS pa3MepoB Tapernku hnaHua;

" Br. By— pac4eTHble KoadMhULMEHTS], 3aBUCALLWE OT COOTHOLLIEHA PA3MEPOB BTYNKK doraHLa;

.. B— OTHOLIEHUE TONWMHEI BTYNIKK B CRYEHUN S4 K TOMLLUHE B CEHEHUMN Sy;

s Yy —— XECTKOCTE (BNaHueBoro coeanHenns, Himm;

- E— koathpuumeHT yBennyeHus [ONyCKasMEeIX HanpsbKeHWH Npun 3aTsxke 4ns donaHueBkIX COeRUHEHN;

71— koadDMLMEHT, YHUTLIBAIOLLMIA KOHUEHTPALIMIO HAanNpsxeHuii B peabie;

__ - ©,— yron nosopotTa konbla ceobogHoro naHua B pabounx yenosusx, pag;

- [@]— pnonyckaemelit yron noBopoTa NpuBapHOro BCTLIK conaHLa, nnockoro donaxua unu Bypra ceoboaHoro thnaxla
B pabouunx ycnoBusx, paa;

 [@]y— monyckaembin yron nosopoTa Konbkla ceoGogHOro dnaHua 8 paboyux YCrioBusX, paf;

- - A—KO3(hhULMEeHT;

Ay —napameTp cdrepuyeckoi HeoTOOPTOBAHHOMN KPBILLKY;

- §— Ko3hPULIMEHT, 3aBUCHLLIKIA OT COOTHOLLEHUS paamMepos BTYNKY (pnaHua;

" 0,— pac4eTHaa aMnNNuTyaa NpuBeaeHHbIX ynpyrux HanpsbkeHun, MMa;

ob — pacudeTHas amMnnuTyaa npuBedeHHLIX YNpyrix HanpsxkeHna ans paboyux ycriosuid, MMa;

- cr§0 — Bp@MeHHOoe ConpoTuBneHue matepuana bonTos (lwnunek) npy temnepartype 20 °C, MlMNa;

0, — BPEMEHHOE COMpOoTUBNEHNe MaTeprana BonToB (LUNKUMekK) Npi pacHeTHOW TeMnepaType, MIa;

crfﬁ — Npeaen Teky4ecTyu MaTtepuana 6ontos (Wnunek) npu Temnepatype 20 °C, Mla;

O, —npefen Teky4ecTn Matepuana bonTtoes (Wnunek) npu pacdeTHOW Temnepatype, Mlla;
O 10° — CPEAHEE 3Ha4YeHue npesena AnUTensHOM NpoYHOCTM MaTepuana Gontos (wnunek) 3a 10° 4 npu pacyeT-
HoW Temnepartype, MMa;
O49,10° — CPEAHWIA 1% - HEIA Npeaen nonsy4ectu matepwana Gontos (Wwnunek) aa 10° 4 npu pacyeTHOW TeMnepa-
Type, Mila;

oY, of — MepuaMoHansHoE M3rMBHOE HanpsiKeHWe B8O BTYTKe hraHLa B CE4EHUN Sy U Sy COOTBETCTBEHHO,
Mlla:
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011, Ofp — PACHETHLIE MepUaUOHAaNLHbIE HanpsaxeHus B obevalike (BTynke) hrianLa NP 3aTsHKKE Ha HapPy.
- HOW U BHYTPEHHEN ROBEPXHOCTU COOTBETCTBEHHO (B ceveHun Sy), MNMa;

031, Of2 — PACHETHBIE MePUAMOHAMLHLIE HarpsHKeHWs B CeHeHUU Sy hnaHua npy 3aTsbkke Ha HapYXHOH 1y
BHYTPEHHEW NOBEPXHOCTU COOTBETCTREHHD, MIa:

mM L " tA
G13. O1g — OKPYKHBIE HANPFXEHWS NPU BATSIKKE HA HAPYXKHON 1 BHYTPEHHE IOBEPXHOCTU COOTBETCTBEHHO
(ceveHne S,), MMMa;

05, Oy — PaAManbHble HANPAKEHUS NPY 3aTHKE (cedenue S,), MMNa;

Cpa, Opg — OKPYXKHBIE HAMPSBKEHUS NPU 3aTSHKKE Ha HAPY)XHOW U BHYTPEHHER NOBePXHOCTH CODTBETCTBEHMG
(ceueHne S,), MIMg;

i M .
005, Ops — PaAWAsIbHbIe HANPSHIKEHWA NPU 3aTsXKKe (ceuerve Sy), MIa;

of, of — pacyeTHble MepuaMOHarbHbIE N3rMBHbIe HanpsieHua B paboqmnx yerosnsax (8 ceveHun S; u S, coot-
BETCTBEHHO), Mla;

O un+ OOyps — MEPUAMOHANBHbIE MEMBPAHHBIE HANPSKEHMS B pabounx ycnosusx (B ceueHnn S;n S, cooTeer-
CTBEHHO), Ma;

D'EM_D — OKPY>KHbIe MeMBpaHHblie HanpPsXXeHUs B PabovnX yCrioBUSAX B CeHeHUN So. MMa;

o, Gl — MEPUANOHANLHBIE HANPSTKEHUS B oBevaiike (BTyrke} B pabounx YCrOBUAX Ha HAPYKHOM U BHYTPEH-

HeW NOBEPXHOCTI COOTBETCTBERHO (B CEUEHUM Si), MMNa;

o9 of, ~— MEpUAVOHAarTbHLIE Hanpsxexnst 8 obedaiike (BTynKe) B paBoymnx ycnoBusiX Ha HAPY>KHOU W BHYTPEH-

HEW NOBEPXHOCTU COOTBETCTBEHHG (B ceveHun Sp), MlMa;

Ohz, OBy — OKPYXKHBIE HanpskeHus B oBeualike (BTYNKe) B pabounx yCrnosusx Ha HapyKHoi 1 BHYTPEHHEH

NOBEPXHOCTAX COOTBETCTBEHHO (B ceveHunn Sy), MMa;

Cbs» Ol — PAAMansHEIe HaNpsHkeHNs B paBounx yeroBusix (ceugnue Sp), Mria;

Gz, O%, — OKpYXKHble HanpskeHuss B obeyaiike (BTyNKE) B paBoqMX YCHOBUAX Ha HaPYKHOM M BHYTPEHHeH
NOBEPXHOCTHAX COOTBETCTBEHHO (B cevyennun S, ), Mia;

05, O — PAANANbHLIE HANPSKEHUA B paBourx YCroBHSX (CeueHme S4), MMa;

Op1 — PacHeTHOE HanpskeHe B bonTax (lununekax) npu 3aTspike, MMa:
Ogz — PACHETHOE HanpsbkeHue B bonTax (Wwnnnbkax) B paboyux yenoeusx, Mila:

O, — PaCHETHOE HaNpPsHKEHNE B Konbye ceoboaHoro onarua npu aatskke, MMa:

gF — pacyeTHOE HanpsKeHVe B kKonbue caobonHoro naHuya B pabounx yernoewsix, Mla:

OR — PaguanbHOe HanpsKeHue B TApEenke NpuBapHoro BCTLIK pnaHua, nrnockoro hnayua v Bypre ceo6oaHoro
(pnaHua B ycnosusix aatshkkuy, Mla:

Oy — OKPY)KHOE HANPAXEHNE B Tapenke NpueapHoro BeTeik dranya, nnockoro dhnas la u byprte ceoboaHoro

hriaHua B yCHOBUSIX 3aTHKku, MIMa:

OF — pafvanbHoe HanpspReHUe B TApenke NpUBapHOro BCThIK QuaHLa, ANocKoTo thriaHua n 6ypTe cBoBOHOrO
thnaHua B paboymnx ycnosusx, Ma:

of — okpyxHoe HanpsxeHne B Tapeske npmaapHDro BCTbIK dhaHLa, nnockoro dinaHua u 6ypTte cso60aHOM
dnaHdya 8 paﬁoqwx ycnosusx, Mla;
[c]o ~— Aonyckaemoe 3HaueHne YCNoBHbIX YNPYrx HanpskeHW B ceveHnn Sy, MIMa;

[U]E — HOMMWHanbHOe ponyckaemoe HanpskeHne Ans GonToe (Wnunex) B paGo4ux ycnousix, MMa;
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11_&_'.-..'.

éfﬁ*z-’-’jﬁ — onycKkaemoe HanpsbxkeHue 4ns 6ontos (LUnunek) npm aatskke, MMa:

[U} — jonyckaemoe Hanpsbxenuve Anst bontos (Wnunek) B pabouynx YCNOBUAX U NpU pacueTe Ha YCroBUS

ucnblTaHuA, Mlla;
[0120 — Aonyckaemoe HanpsKexsue 4na matepyana dnadua unu Bypta csoboaHoro dinaHua npy Temneparype
20 °C, Mla;
[g]_—,qonycmemoe HanpshkeHue 4nsa MmaTepuana conadua nnu dbypTta cesoboaHoro dirraHua Npy pacHeTHoN Temne-
patype, Mlla;

ﬁ}ﬁ“- Aonyckaemoe HanpsbkeHne Ans matepuana konbua ceoboaHoro bnanua npy temnepatype 20 °C, Mia;

'['{_j] — BOMyCKaemMoe Hanpsixexhe ans martepuana konbla caoboaHoro pnaduya npy pacyeTHON Temneparype,

Ma;

['t',-]m — Aonyckaemoe 3HaveHne obuMX MemBpaHHLIX U M3rMEHLIX HEAPSKEHWI B COOTBETCTBUM C NyHKTOM 8.10

FOCT P 52857.1, Mlla;

:};-;]R-—,uonyci{aemoe 3Ha“eHe CyMMapHBIX ODLLUX U MECTHBLIX YCNOBHBLIX YNPYrx meMbparHbIX U MarubHbIx
HaNpsKeHWA B cooTBETCTBUM ¢ NyHKToM 8,10 TOCT P 52857.1, MMNa;

Aot , Achy, Aal,, Ao, Acl,, ACY, AC g, — MaKCUMarbHbIEe PasHOCTH 3HAYEHWI HANPSKEHWUIA NPV Pas UHHbIX

IKCNNyaTaUWOHHbBIX Harpy3kax, UMerLmX MECTO B TEYEHUE O HO-
ro yuKna HarpyxeHwa, Mla;

¥, — KOO PULIMEHT;
14 — KOIPDULMEHT CPEePUIECKON HEOTOOPTOBAHHON KPbILLKH.

4 Ob1ume NonoXXeHUA

4.1 OCHOBHbI& TUMb! PraHUEBLIX COEAMHEHWIA, PACCMAaTPMBAEMbIX B HACTOALLEM CTaHAaPTE, NPUBEAEHEI Ha
mcyHkax 1— 3. Ha pucyHke 1 npuBefetbl npuMepsbl diNaHueBbiX COEAUHEHWIA C NPUBAPHBIMM BCTIK dhnaHuamy,
18 PUCYHKE 2 — C MAIOCKUMW AIpUBApHbIMK hnaHuamu, Ha pucyHke 3 — co cBoboaHbIMU driaHLamu.

S, So
— i -
4 i
qib-l ﬂlih-
~ r D ~ 1N D
| 1 ~
1 f 7.
151 1 s
oy
1 bn | Dcn K
: |
Y
. | Oen | {
b
I — L
NN AN
I I
1 D D
ot 6 - 2]
el DH - DH
a — thnaHuyesoe CoeAUHEHWE C MAagKon YNNoTHU- & — (bnaHyeBDe COERMHEHUE ¢ YMAIOTHUTENbHOR no-
TeflbHOMU NOBEPXHOCTHLK BEPXHOCTEK TUMA BbICTYN — BNagrHa

PucyHoK 1, nucT 1 — PnaHuesbie CORANHEHNA C NPUBAPHBIMK BCTbIK thnaHLamm
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2 — thnaHuesoe CORaQUHEHUE C KaHABKOI nog
BOCEMUrDaHHYID UMW OBaNbHYIO0 NMPOKMNanKy

PucyHok 1, nuer 2 — ®naHueBble CoeaUHEHUs © NPMBEPHLIMY BCThIK hriaHjamu
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NOTHUTENLHOW NOBEPXHOCTbIO
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6 — dnaHueRoe coeavHeHue YINOTHUTENE
HOM MOBEPXHOCTBIO TMNA BLICTYM — BaguHa

PucyHok 2, nuct 1 — ®raHUeBbIe COBOMHEHUA G MMTOCKMMM thnaHuamuy
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8 — (hNaHyeBoe CoeOMHEHWE C YNNOTHUTENEHOW No-
BEPXHOCTBIO TWUAA Wkn — nas

PUcyHOK 2, nUcT 2 — OnaHLeBbie coeguHeHUA ¢ NNOCKUMY cbnaHLaMH

So,. So,
D ( 7 . D f/ ] .
D, | ' Dy
D 5 i DS
Q N
I Py ! o
by by

N BNEl N IBNE

D, Dy
" Dy | Den '
hy 1 g

D, _ D, -
DG - Dﬁ -
D« i Dk -

6 — dunaHyesoe coegureHle G yNnoTHY-

a — dhnasueBoe CogiMHEHNE ¢ YNNOTHUTENb-
TensHOK NOBEPXHOCTLID TKNa LWMN — na3

HOW NOBEPXHOCTRIO TWUNAa BLICTYN — BAajkHa

MpuMEYaHne— PUcyHrn 1—3 He onpepensiioT BceX neTanei KOKCTPYKUMY diraHLeBbIX CoeguHeHni
PucyHok 3 — thniaHuesble cogAMHeHA co CBOOOAHBIMK KONbLaMu
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HacToAwmii craHaapt nossonsieT tacke PACCHNTLIBATD (DraHUeBkle coeauHeHs CMEeLaHHb)x TWnog- i
BAPHbLIS BCTLIK — C ANOCKUMW, NFIOCKNE — G CBOBOAHLIMU PnaHyamMmuu T, q., coegnHeHuns CbﬂaHua c i'lﬂc;
I HeOTOOPTOBAHHOM cdiepu4ecKoit KPBILLKOW, a Taloke hnaMLeable coequHeHus CaaxarbiMi Mexay d NaKygy
TPYDHbBIMY pewleTKaMm unm HAPYrUMK 3aKnagH6IMKN AeTansiMu. Mﬁ@

PexkomeHaaumm no npeaenam npumeHeHus hnaHueB 1 NpoKNanoK pasnuHbIX TMMOB [ PHMBEAGHL! npl’lﬂu.
KEeHUU A.

4.2 Hacroawmii meton Paciera pacnpocTpaHseTcs Ha thraHuesble COEAWMHEHMA, OTBEYaloU e Ve ”DEhﬁMf

]

B,

< B
D"S’

(1)

_2h <
5o 2025, 2

YKINOH BTYNKW NPUBAPHOIO BCThIK PraHua He AOMKeH rnpesbiaTh 1:2,5 (0,4):

51-% g4

] (3)

Ecnun yknow aTyrku MPUBApPHOro BCTLIK oriaHya npesbiaeT 1:3 (0,33), BTYNKa BOMKHA MMeTh LUNUHApY-
HECKYH0 H&CTb TONWMHONR Sy 1 ANIMHOR He MeHee 1,535;.

4.3 [Npu pacqete dnaHyesbIx COBAMHEHWN yuUTLIBAIOT CReayolLme Buab Ha rpPY30K:

- yCWIthe 3aTskkn bonTos (wnunek);

- BHYTpeHHEe Unu HapyxxHoe Jasnenue:

- BHELWHIO OCeBy0 cuny;

- BHELLHMIA H3rubatolmnin MoMeHT;

KOTOPOW OTAMYaKTCA ApYr OT APYra, B pacyeTe hnaHuesoro coeguHeHus CREAYeT yunTeIBaTh AaBneHue, aeii-
CTBYIOLLEe Ha kakgblid 3 hriaHUes B OTACNLHOCTY, 1 obLliee aAns ABYX hriaHues younve B 601Tax (Wnnnbkax).

Ecnu B kavectse oTBeTHOrO raHia ucnonssyoT KpaeByto Yactb TpybHoW pelueTku KOXyXOTpyb4YaToro
TEnnoobmeHHoro annapara, To MPpW onpeneneHun Harpyaok, AEVCTBYIOLUMX Ha BNeMEHTL PnaHLeBoro coeguhe-
HWA, U YINOB NoBopoToB hraHyes CHEAYeT yuuTeiBaTe AediopMayun koxyxa, TPYDHOr0 nyyKka 1 peleTiu B cooT-
BeTCcTRUn c T OCT P 52857.7.

4.4 Ecnv BHewHsis ocesas cuna F BKIIOYALT COCTaBNAOIWYIO OT AaBMEHUS, B pacHeTHbIe hopmMyIb
CneayeT BMecTo F noactasngte (F-Qp).

PnaHuesble CoeaUHeHWs QonMKHbI OTBEYaTL YCNOBUAM NPOYHOCTH U NNOTHOCTY KaK & Cnyvae yyeTa BHeLW-
Helt OCeBOW CUMbl 1 M3arubaroiliero MoMeHTa, Tak i "MpY pacHeTe TONBEKO Ha fedcTBNE AaBneHus.

PekomeHgaumm no BblDOPY HOPMAaNU3IoBaHHBIX PoaHUEeBbIX COEANHEHUN, HArPYKEHHbIX AasneHuem, oce-
BOW CUMOW 1 uarubaroLLmm MOMEHTOM, NpUBELEHbI B NPUNGKEHUU B,

4.5 Ecnu annapar pa6otaeT NP HECKOILKMX PasnnyHbIX pexumax, pacuer ACMKEH ObITk BLINOAHEH HA

TaTOB ChelranbHbiX TEMTOTEXHUMeCKUX PaCHeTOB MNKN peaynLTaTeB UCNLITAHMIA npuBefeHbI B pUnoxeHu B.
Fekomeraaumu, npueeneHHLIe B npunokeHnn B, He pacnpocTrpansioTes Ha PriaHLBl C Npopesamu u hnaHupl,
MENAY KOTOPbIMU 3aKaTa TPyBHas peLueTka unu daKnanHas getanb.

- &CNK pacyeTHan TeMnepaTypa 3NemMeHToB hNaHLEBOro coeauHeHUs He npeswlwaet 100 °C;
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}"'-'H cpoB0aHOE TEMNEPATYPHOE pacluMpeHye B OCEBOM HanpasneHuy 3NemMeHTos thnaHuesoro coeau-
. XOOALUXCS MEXNAY 0NOPHBIMK MOBEPXHOCTSIMU Faek (Tonosxy bornTa u raiki), BrmAouas dnaHub! 1
ey naHuamMy TPYGHYIO PELUETKY VW 3aKnadHyio AeTans, npeabillact ceobogHoe TeMnepaTypHoe
i o pive BonToB (wnvnek) He Gonee vem Ha 10 %.

AT %"“’Ecnld HeOBXOAUMO YHECTh yCUIWS, BEI3BaHHBIE CTECHEHHOCTBIO TEM rnepaTypHbIx AeopmaLia anemeH-

- [il|eBOTO COAMHEHs, CreyeT BbINONHUTL OBa pacqeTa: pacHeT 6e3 yHeTa yCUnuy, BbI3BaHHLIX CTEC-

SR e TemnepaTypHbIX pedopmaluii anemMeHToB (naHLUesbiX COoeMHEHWRA, N C UX y4EeTOM, MCNOMbL3YA B

_rdﬁyqae COOTBETCTBYIOLLME 3HaYeHWA AoTyCKagMbIX HanpsbkeHnid. [py aToM B KaxaoM CAyvae A0MKHA

{jBaTHCA NPOYHOCTL 1 repMETUHHOCTD BCEX aNeMeHToB hnaHLeBoro COeMHEHNA.

g HeoBxoaUMOCTb BbINONMHEHWS PAcHETa thnaHuesoro coeanHeHVs Ha ManouvKoByHo yCTanocTb Onpe-

<5 B COOTBETCTBUUN C rOCT P 52857.6 B 33BUCYMOCTH OT PAaCHETHOTO Konyecrea cBopok — pa3bopok U

WArPYKEHNA [iaBNIeHNeM NIk TENAOCMEH.

.10 PacyeT chnaHUeBoro coeAiMHEHNA Ans yCrogu UCMNBITAHWIA NPOBOAAT TaK XKE, KaK A paBo4ux ycno-

Ty 3TOM ACNYCKAEMble HanpsKeHus Aria YCTIOBUIA UCTLITaHUS NPUHUMANTCA B COOTBETCTBMN C rocTP

1;4 npunoxerduem [ Pacuet hnaHueBoro coeguHeHua ans YCTIOBMIA UCNBITAHWA NPOBOANUTE HE TpebyeTcs,

ﬁgﬁmomﬂemﬂ COOTBETCTBYHLEe yCnosue, NpuBeAeHHOE B FTOCT P 52857.1 (nyHKT 8.4).

-4.11 PacueT dnaHuesbixX coe4nmHer1i Ha NpoyHOCTE U repMETHMMHOCTE COCTOWUT U3 CReayounx sTanos.

_ onpeaengHus yeunvs, GencTBYIOLLEro Ha NpoKnanky 8 pabounx ycnosusx, Heobxoaumoro Aans
oBecnedeHms repMeTNYHOCTY (hnaHLeBoro CoeanHeHNs, 1yCchunng, HenBXOOUMOTo [Ns NepPBOHa-
YyanbHOoro CKatTna NPOKaaky;

-onpeaeneHus ycunuia B bonTax (Wwnunbkax) B pabo4unx yCnoBUAX 1 YCUnna Npu 3aTskke, HeobXo-
AMMOTo Anst obecnedeHnst repMeTuHHOCTY drriaHyeBoro COeaAMHeHWA B pabounx ycrnosusax. [posep-
Ka Npo4HOCTY BONTOB (LUNMAEK) ¥ NPOKNANKY; |

- pac4eT Ha NPOYHOCTE INEMEHTOB (hnaHUEB0rc COeAUHEHNS NPU 3aTAKKE N B paboumx yCrioBUAX np

[eACTBAK AABNEHWS, YCUMITUA B DonTax (lwnunskax), HeobxoaumbIx Anst obecne4eHns repMeTuEHO-

cT dpNaHUeBoro coeuHeHns 1 Apyrmx Harpyaok,
- IPOBEPKM YITIoB NOBOPOTa PNaHUER;
- pacHeTa aNieMeHToB (hnaHLeBsoro coeavHeHUA Ha MaMOLIMKNOBYIO YCTaMOCTb B CAyHae, eCN Harpy-
WEHME HOCUT UMKINNYeCKUiA XapakTep.
s - 4.12 Ecnv AnA yueTa BO3AeWcTBuA Ha pnaHel KOPPO3VOHHQ-aKTUBHOM cpejbl HasHa4aeTea npubaBka K
:PaCHETHOM TOMNLLWMHE AN KOMNEHCaUu KOpPPO3WK, CNERYeT NpY ONpeAerieHun NoAaTnuBoCT hrnaHUeB W YCUIny,
*/NBACTBYIOLLWX HA BNEMEHTEI driaHLEeBoro COeAUHEHNA, UCNOML3OBATE HOMUHAMEHDLIE paaMepsl chnaHua Hes Boi-
_ugra npuBasky Ha koppoauio. MNpu oripeAenerny HaNPSKEHWHA BO dhriaHLax cneayeT BO BCeX Criy4asix Mcnonb3o-

%BaTh PACYETHBIE TOMLLMHBI 38 BbiHETOM nprBaBKu Ha KOPPO3MID B COOTBETCTBAN C FOCT P 52857.1 (nynkr 12.1).
. Ecnw onazaumtbl (hraxHua OT BO3AEVCTBIS KOPPO3YOHHO-AKTUBHOW CPEMibl NCNONBL3YETCH HaMasKa Koppo-
 aWOHHO-CTOVKOV CTABIO, CNIEAYET NPK OTIPEASNEHUH NOAATIMBOCTY hraHLeB 1 yCUNWi, AeCTBYIOLMX Ha arie-
MBHTI:I (hnaHLIeBOro COEANHEHWH, UCMOMB30BATE HOMUHEATBHBIE pasmepsl drnaHLa ¢ y4eToM TONMWMHLI HAaNNasku.
ﬂph onpeaeneHU HanpsixeHUn 80 (hnaxLie ¥ NPOBEPKE ero MPOYHOCTY YHEeT HanmnaBki NPOBOAAT B COOTBETCTBU
1 cTOCT P 52857.1 (nyH«kT 8.8).

Ecny onsa 3alyuThl 0T BO3AEUCTBUA KOPPOINOH HO-aKTUBHOV Cpefil UCToNkb3yeTesH 0DNWULOBKa ITMCTOM 13
=~';'Hopp03mHHo-cT0ﬁK0ﬁ cTanw, cnegyeT Npy onpeaeneHun nooaTAneocTy chriaHUes, yeunui, [ERCTBYIOLLIMX Ha
" anemeHThLl hnaKuesoro coequHeHus, U HanpseKeHnit Bo hnatue Menonb3oBaTe HOMUHATNBHBIE pa3mepbl pnaHua

Bes y4eTa TonumHb! 0BNULOBKN.

R

£l

5 Ycunus, HeobXxoaumbie Afs CMATUA NPOKNanku v obecnevyeHUR
repMeTUYHOCTH (priaHUeBoro coeMHEeHHNA

5.1 3D EKTUBHYIO LIMPUHY NPOKNEAKK BEIMUCTIAT MO chopmynam.
- GNs NNocKMx NpoKnagox:

bg = by, npy by < 15 M, (4)
be = 38+/b, npu by > 15 mm; (5)

15" 115 10




OCT P 52857.4—2007

- AInA NPOKNaaoK OBanbsHORO Unu BOCLMWUITDAHHOIO cerveHus:

bﬂ = % (6)

PacyeTHbIA QuameTp NNockux NpoKknaaok BuIMUCHSIOT o hbopmyne
Den = Dy n — bo. (?)
Pac4eTHsIi AMaMeTp Npoknagok OBanbHOro M BOCbMUIDAHHOro CeYeHUA paseH cpegHemy Avamerpy

NPOKagKu.
2.2 Yeunue, Heobxoaumoe A8 CMATUS NpoKagKm NPy 3aTspKKe, BbIMUCAAIOT No hopmysie

Posx = 0,510, by Qo6 (8)

2.3 Yeunue Ha npoknagke B paboumx ycrnoeusx, Heobxoaumoe Ana 0becnedeHns repmMeTUHHOCTHY PraHye-
BOTO COEAUHEHMSA, BBINUCIIRIOT MO hopMyre

Rn = T[Dcn bﬂ mp- (9)
B cnyyae pacuyerta Ha gelicTsue HapPYXHOro Aasnehvs npuHumMawT R = 0.

6 Yeunus B 6onTax (wnunekax) cnaduesoro CORAMHEHUSA NPU 3aTAXKE
M B pabounx ycnoBusix

6.1 CymmapHyio nnoulaas cevyenuns 60nros (LUNuneK) no BHyTpeHHemy AvaMeTpy pesbbbl unu Harpyxen-
HOMY CE4EHWI0 HanMeHbLLIero AnameTpa BEIHUCITSIOT No dopmyne

AE — nfﬁ. [:10]

Hnowanu nonepeyrsix ceyennii 6onTos (Wnurek) npuBeaeHs) B npunoXexuu 1.
6.2 PasHogencTey oWy HATPy3Ky OT AABNEHUA BLIMUCNSIOT N0 hopmyne

Q, =0,785DZ p. (11)
6.3 Npusenennyo Harpyaky, Bbl3BaHHYH BO3EMCTBNEM BHELLHER CUMbI # U3rnbaroLLIero MOMEHTA, BbIHYKC-
NA0T No opmyne

G =F + 44, (12)

6.4 Harpysky, BblaBaHHYI0 CTECHEHHOCTLIO TEM nepaTypHbIX 4edOopMaLNiA, BbIYMCRSIOT NO opMynam:
- B COGIMHEHUsX C NPUBAPHbIMIN BCTLIK (CM. PUCYHOK 1) v nnockumu (cm. pucyHok 2) priaHyamu

Qr = "{l—fﬂqj‘[ h1 (f¢1 — 20) + O’..Epz hz (fd)z - 20) — Ug (h‘l + hg) (tﬁ — ZO)J, (13)
- B COEAMHEHUAX CO CBODOAHEIMM thitaHLaMm (CM. pUCYHOK 3)
Q = yl_adﬂ byt —20) + Clgz Mo (tyo ~ 20) + 201, A, (£, — 20) — o (M + hy +2h) (t5 - 20)_]; (14)
- B COEUHEHNIN C KPbILLKOIA:
Q=] o ity — 20) + ayy Ay (bp = 20) = 0t (h + hy) (ts - 20) | (15)

- B ChyHae, ecnu mexay driaHuamm aaxata TpyBHan peLleTka unu uHass 3aKnagHan netans:

Qr =¥ [yt Py (tiy — 20) + 01 Py (E — 20) + 0p 1y (ty = 20) =t (y + hy + ) (t - 20)] (16)
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‘KoadpdULIMEHT KECTKOGCTH tbnaHLLeBoOro COeAMHEHNA Y ONpeaenaioT B COOTBETCTBAN G NPUNTOXEHNEM E.
(PU3NHECKME U MEXAHUHECKNE CBOWCTBA KPEMNEXHbIX CTanei NpuBeagHs! B npunoxeHun XK.
6.5 PacueTHyto Harpy3aky Ha OonTsi (tunvnbky) dinanHLessiX COeaAMHEHUN BLIMNCTIAOT NO copmynam:

_ npv 3ATSHRKE PNIAHLEBOTO COBAVHEHWS:

s o paCHeTHAn Harpyaka Ha bonTb! (LUNMNBKWY) NPy 3aTAXKe, Heobxoaumas Ans obecneyeHus B pabounx

% LA T
216 Po1
YCIOBUSIX AABNEHMS Ha NPOKNAZKY, AOCTATOUHOTD AfIA [epMETU3aLIM (DNaHUEBOro COBAUHEHIS:

i
S
e

Ay

i Aoy |M
o (Qy +F)+Rn+—aT“iﬁ—|

Foq = max 4oy IMI
a(Qy + F)+ R, + Dh::n - Q,

¥ oahPMLMEHTBI O U Gy OTPEAENSIOT 1O NPUNOoXeHWio E.
' p,, — pacueTHasi Harpyaka Ha bonTbl (LUNKABKY) TIpU 3aTskKe, HeobxoauMan fAns obecnedeHus obxarms npo-
Sz, KNAGKW M MURUMAnNBHOTO HavanbHOro HaTsEeHNA bonToB (Wnunek):

ﬂ - B pabo4vux ycnopusax:

1— o) IM
PR=pPr+(1-a)(Q, +F)+Q + el DC::"” ]. (18)

7 MpoBepKa NpPo4YHOCTH GONTOB (WNUMEK) U NMPOKNaaKu

7.1 PacueTHbie HanpshkeHus 8 BonTax (LUnUrbKax) BEIYMCAOT MO dopmynam:
- NPW JaTSKKE:

PM
o= (19)
- - Bpaboymnx ycrosmax:
PF'
- (20)

i 7.2 YcnoBuA Npo4HocTy BonTos (LUnuneK) onpeaensior no chopmynam:
- NpY 3aTAXKKE!

T 51 < [G]i, (21)
- B pabounx ycrnosusx:
os2 <laly. | (22)

6
[lonyckaemsie HanpshKeH!st Aa BonTos (LUIMMNeK) Npy 3aTshkke [G']S. 1 B paBo4ux ycrnoansx [r_r]p onpeae-

- AT No npyunoxeHuio .
7.3 Ycnosue NpodHOCT NpoKnaaky (MpoBepaeTes Ana MATKNX NPOKNaaoK) onpeaensioT no popmMyne

max {P{-‘i" : PE}

q =" b <Lk (23)

[Nonyckaemoe yaencHoe fasnerue [g] onpeaenstoT No npunoxeHnto .
117 12
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8 Pacyet chnaHyer Ha CTaTn4yeckylo NpovYHOCTb

8.1 Pac4eTHbIA n3rubarowmin MomeHT, ASVCTBYHLWMA Ha (hriaHel Npy 3aTsukke
PacyeTHbli arnbarownin MoMeHT, ASVCTBYIOWMIA Ha (hriaHew| Npy 3aTsSxKKe, BbiMUCASIIOT No thopmynam:
- &N NPUBAPHOTC BCTbIK chrnaHua, nnockoro chrawua v 6ypta ceoboaHoro (briaHua:

MM = C. PY b; (24)

- A5 Konbua ceobogroro dnaqua:

MY =C-PYa. (25)

8.2 PacyeTHbI# uarnbaroLymii MOMEHT, ReUCTBYOLNIA Ha chriaHey B paBounx YCINOBUAX
PacuyeTHbIM narubarwmuil MoMeRT, ASNCTRYIOLMIA Ha haHel B paBouvx YCrOBUAX BLISUCTAIOT MO Popmy-
nam;

- ANA NPUBapHOro BCTLIK nanua, Nnockoro hnaxua u 6ypta cBoboaHoro dyfiaHLa;

MP = C max{[Pg b+ (Qn + Q;:M)e}; ]Qﬂ + Q,:M|e}; (26)
- Ans Konbsya ceobogHoro danadua:

My =G Pga. (27)

KoahpuumenT Cr onpegensioT no npunoxeHmio K.

8.3 PacyeTHble HanpskeHus Bo dhnaHye NMPWU 3aTHXKKe

8.3.1 MepuauonansHoe narnbHoe HAMNPAKEHWE BO BTYNKE NpUBAPHOro BCTLIK hnaHua, oBevaiike (Tpy6e)
nnockoro dynaua unu obevaiike Gypra ceoBoaHoro OraHua BeIMMCIIAIOT N0 hopmMynam:

= AN1A NPUBAPHBIX BCThiK (PnaHLes ¢ KOHWYeCKON BTYIKOR B CEYEHUM Sy

M
oy = M :
" OAS oD (28)

- AN NPYBAPHBIX BCThIK NTAHLEB C KOHMYECKON BTYIKONH B CeYSHUM So-

55' = fgfi"; (29)

- ANA NPUBAPHLIX BCTHIK (DITaHUEB ¢ NPAMOR BTYNKOW, NAOCKUX dnaHLes 1 ceoboaHEIX hraHLes:

}-(SU _ 0)2 p*- (30)

A, D* v f onpegenstoT no npunoxexuio K.

8.3.2 HanpskeHusa B Tapenke NPUBAPHOro BCThIK thriakLa, Nnockoro duaxua u 6ypre ceoboaHoro thnakua
B YCIIOBUAX 3aTAXKN BEIYUCNSAIOT No dopMynam:

- pagvansHoe HanpsxKeyue:

m_ (133Bph+ ) , ™.
TR WD M (31)
- OKPYXHOE HanpsiKeHue:
M
G:"‘I = ﬁJ:ZD o 52 G?{ : (32)

A, Iy, B, By u Bz onpenensioT no npunoxenmto K.
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8.3.3 OKpy>KHOE HanpsiXeHve B Konblie ceobogHoro iniaHLa B yCAOBUAX 3aTAXKKA BLIMMCNAIOT No hopMyne

w _ By M
%=%i- (33)
KoathduumeHT By ONpeaensatoT no rnpunoxeHuio K.
8.4 PacyeTHkIe HaNpsAXeHNUR BO hnaHie B pabounx yCnoBUax
8.4.1 MepuamnoHanbHble uarnbHbie HanpshKeHWA BO BTYNKE NPUBAPHOTO BCThIK dnaxya, obevauke (Tpybe)
m’]tJEI{DFD chnaHua unu obevaitke (Tpyée) Bypra ceobogHoro dnatua B paboumx ycnoBusx BbHUCTAKT No qop-
ynam
- AN MPUBAPHBIX BCThIK (h1aHEs ¢ KOHWYECKOW BTYFIKOV B CeYEHUM Sy

P
p M i
Oq = 1
t (S - ¢)?D (34)
- ANA NPUBapHLIX BCThIK RaHLes ¢ KOHWYECKOW BTYIKOW B ceMeHnn Sy
of = fok; (35)

| - ANA NpYBapHbIX BCThIK hNaHUes ¢ NPAMOR BTYAKOHW, nnockux dnaHyes u pnadues co cBoboaHEIMU
KOTbLLaMU:

A
oo

P
= o} =M80’f0)29*- (36)

A, D* n f onpenensitot no npunoxeHuto K.

8.4.2 MepuanoHansHbie MemBpaHHble HaNpAXEHWA BO BTYIKE NPUBAPHOro BCThIK hnaHua, obevaike (Tpy-
ﬁe) nnockoro donanua unun obevarike (Tpybe) Bypta ceobogHoro pnadua B paboymx yCnoBUAX BbIYACTISIIOT NO
cbopmynam

- ANA NPUBaPHLIX BCThIK hnaHLUeB ¢ KOHUYECKOW BTYNKOW B CEYEHUN Syt

- " D . (37)

- ANsi APUBAPHBIX BCTbIK (h@HUEB C KOHWUYECKOW BTYIIKOW B CEYEHUN Sy, NPUBAPHLIX BCThIK (NaHLEB C
.~ NIPAMOW BTYNKOW, NNOCKUX hrarLies 1 CBODOAHBIX hnaHUes:

Qu+F & 4D|Ml
D_p . cl (38)
Omu = (D + 5} (S - ©)°

_ 8.4.3 OKpyKHble MemMBpaHHble HaNpsHXeHUs OT 4ENCTBMA AaBNeHUn BO BTYIIKE NPUBAPHOIO BCTLIK (hnaHua,
. obevaiike (Tpy6e) nnockoro drnatua unu obevatike (Tpybe) Bypra cBOBOAHOFO hnaHLa B Ce4eHM Sp BbIMUCTIAIOT
- No opmyrie

P pD
Somo = 2(8, - ¢)- (39)

8.4.4 Hanps:xkeHus B Tapenke NnpyMBapHoro BeThik dhnaHua, nnockoro dnaxua v Bypre csoboHoro conaHya
' B paboynx ycnoBusix BbIMUCAAIOT NO QOpMynam:
- paguarnsHoe HanpsKeHne:

{133BFh + ;D} MF’

0’
T (40)
- OKPYKHOE Hanpsa)eHve:
P
p_ ByM p
S Bz OR. (41)

A, &g, Br, Py W Bz — onNpeaensioT No NPUNoXeHuo K.
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8.4.5 OxpyxHoe HanpskeHue B konbLe cBoboaHoro thnaHua 8 pabounx YCNoBUAX BIYUCHSIOT no CbODMy
ne

By MY

P _
7K h? D, (42)

KoadhdmumeHT By onpenensiot no n pyunoKeHno K,
8.5 YcrnoBua ctatuyeckoi [IPOYHOCTYH bnaHyeB

8.5.1 nAa npuBapHbIX BCTbIK (bnaHLes ¢ KOHUMECKOW BTYIIKOR B CeYeHUn S1 YCNOBUA CTaTU4ecKon MPOYHE.
CTW BbIMUCNSIOT No thopmynam:

- NIPU 3aTAXKKe:

max{,cﬁ" + cr?{,; ,GT + G?”S Ktlol,;

(43)
- B paboynx yenosusix:
p p pl.].p P P.|~P p
ma}({|01 T Oigm T GR‘J ‘51 = O T O7)5|09 + SEYY } < KT [U]h“ (44)
rae Kt =1,3 npu pacyeTe ¢ y4eTOM CTECHEHHOCT) TemnepaTtypHbix deopmauuit. MNpu pacyete Hes yyerTa
CTECHEHHOCTU TEMNepaTypHeIX AechopMalmii Ky = 1.
8.5.2 AnA npuBapHbIX BCThIK hNEHUEB € KOHWYECKOM BTYIIKOW B Ce4eHuM Sy YCHOBUA CTaTuueckol NPOYHO-
CTu oNpeaensitoT no hopmynam;
- NPY 3aTsXKe:
o5 < 13[c];; (45)
g —= 5 R
- B pabouux ycnosusx:
P P P p | P p P
max“cru £ 0B 0308 £ 08,007 08 = (o8, - gmj} < 13 [o]g . (46)

8.9.3 Ina npueapHbIX BeThIK hraHuUes C NPAMONR BTYNKOMA, MHOCKUX naHues 1 GypTos cBOBOOHLIX hnas-
LIEB B CEYEHUN Sy YCNOBINS CTATUHECKOH MPOYHOCTY BbIYUCAAIT N0 ¢popmMynam:
- MPU 3aTHxKKe:

max{|05" + GEI; IEFE'; + CF.'?[}E Ky l[oly; (47)

- B pabo4nx yenosusx:

P _ P pl.lsp o P
90 = Opum + GRHUU T Oomm

+
1

max{,crg ~ Ghy + O

}5 Ky [ol]g, (48)

rae [o]y = [0],, — AonyckaeMoe 3HaveHue YCNOBHBIX YNPYIrUX HanpsKeHun B ceyeHnu Sg.

1,3
Ans nnockux dnaxyes npu D > 400 mMm AONycKaeTca NpUHNMAaTh [EF]{;j T Ky [G']R .
K+ onpepenstoT no 8.5.1.

8.9.4 [poBepKy NpUBaPHBIX BCTLIK hNaHUes ¢ PAMON BTYNKOI,

NNOCKWX hnaHues 1 BypTos cBOBOAHbIX
(OriaHUeB B cevyeHuu Sp no 8.5.3 ponyckaetcs He NPOBOAUTE, ECIIN Bbl

NOMHATCH CNeayLLME YCIOBUA:

So < 18 mm; (49)
= <300, (50)
ﬁ;f;d < [0]*; (51)
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MP
B;]’z —-<lol (52)

3.5.5 [Ans onaHues BCEX TUMNOB B CEHeHWNA S ACIMKHO BbINOSHATLCA YCNOBUE.

P
Gomm

H

} < [ol (53)

maxﬂcgm_n

[lna TapenoK npueapHbIX BCTbIK cdnaHues, NNOCKUX naHues U 6ypToB cBOBOAHBIX chbnaHues AOMKHbI
E-‘f‘#‘;ﬁgnﬁmbc:ﬂ YCIOBUS:

okt

" Npu 3aTSKKE:

-

OR|: \Gﬂ } < K+ [o]; (54)

- B pabo4nx ycnosnax:

max{laﬂl; o}

} < Kylo]. (55)
"~ K, onpegensioT no 8.5.1.

8 5.7 [lns koney ceobodHbIX hnaHues yenosus CTaTUHEeCKON NPO4HOCTY OnNpeaensoT no dhopMmynam:
- IPY 3aTAXKKE!

; (56)
- B pabounx yCcrioBuaAX:
of <Kt [G]K. (57)

K, onpefensoT no 8.5.1.

9 MpoBepKa yrnoB NoBopoTa (hnaHues

| 9.1 Yron noBopoTa NPUMEapHOro BETHIK (hniaxtia, NAOCKoro driaHua 1 BypTa cBobopHoro dpnaHua s pabouux
“YCNOBUAX BLIMUCTIAIOT MO dopmyne

@ =My, EX <K Ol (58)
[onycTUMBIR Yron NOBOPOTa NPUBEPHOND BCTHIK cbnahu,a:
[©] = 0,006 npu D <400 mm,
[©] = 0,013 npu D > 2000 mm.

Mpu aHaydeHusax 400 Mm <D< 2000 MM A0MYCTAMBINA yron nosopoTa [B] onpeaensatoT ¢ NOMOLBI0 NWHEN-
HOW MHTEepNoNSaUWuiA.

NonycTUMbINA yron NoBopoTa NAOCKOro chnaHua unu Bypra ceoboaHoro thrianya [@] = 0,013.
KoahduumeHT Kg = 1— B pabouux yCnosusXx; Ko = 1,3 — B YCAIOBUAX UCTIbITAHWSL.
9.2 Yron noeopoTa KonsLua ceoboaHoro hnaHia s paboumx yCrioBUAX BbIMUCMSIOT NO dopmyne

E2ﬂ
Oy =ME}"EE_HK'EKE)[@]K' (59)

[NonycTUMbIA Yron oBopoTa KoNnbLa ceoBoaHoro cdnadua [©]=0,002.
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10 PacyeT sneMeHTORB ¢drnaHueBoro cCoedMHEeHUA Ha MartoLMKIMOBYIO ycTanocry

10.1 Pasmax ycnosHbIx YHPYTUX HanpAXeHWA B 3nemMeHTax thraHuesoro coeguHeHun

11 = 07, (60)
M M.
Gip = —0Y; {61)
- OKPYXXHOR HanpsikeHue:
M M M
013 = O14 = Oy, (62)
- paavanbHoe HanpsiKeHue:
M M
O15 = 01 = OR; (63)

HbIX BCTbIK dh1aHLeB ¢ npamoii BTYNKOH, NNOCKWX naHues u bypTta cBoGoaHbIX (brnaHues B cevenny Sg B ycno-
BUAX 3aTAKKN BbINUCTISIOT N0 hopmyriam: '

- MEPUAMOHANbLHOE HanpskeHue:

UEH = UE}J; (BG)
M M,
Opz = —0p; (67)
- OKPY>KHOE HanpsxeHue:
M M M,
G0z = Opq = O] (68)
- PaguanbHoe HanpsaxeHne:
M M M
Ogs = Ogg = OR. (69)

10.1.4 PaaMax ycnosHbix YNPYTUX HanpsxXeHnn Ha HapyxHOH U BHYTDERHEW MOBEPXHOCTM KOHMYECKON

P _ P, P
O11= 01 + Oqpms (70)
P __ P, P
12 = =01 + Oy, (71)
- OKPY>XHOE HanpspkeHue:
oy =al, = b (72)
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- paguarnbsHoe HaMpsKEHUe:
ofs = of, = ok. (73)

10.1.5 Pa3max yCrNOBHBIX YNPYTUX HANPSHKEHWH Ha HaPyKHOW M BHYTPEHHEH NMOBEPXHOCTH KOHWHECKOW)
3 NPYIBAPHOTO BCThIK doraHLia B ceveHni Sy B pabounx yCrnoBusx Bbl4UCAHOT No hopMynam:
7 - MepuavoHansHoe HanpskKeHue:

Ug‘i = UE + UEM.M; (?4)
G02 = ~00 + Opmm; (75)
- OKPYXXHOE HanpsiKeHue:
ohy = of,,, +0305; (76)
ohs = Ogyo — 0,300 (77)

~ 10.1.6 Paamax ycnosHbIX ynpyrux HanPSHKEHWA Ha HAPYKHGIA U BHYTPEHHE!M NOBEPXHOCTW BTYIIKV MpUBap-
S HBIX BCTBIK (hnakHLies C NPAMON BTYKON, niockix danaxues v BypTa cBoboaHbLIX (hriaHLes B CeHeHnu Sy B pabo-

¥
Lerem
ATy e

= UiAX YCNOBMAX BEIMMCNAIOT M0 dopmynam:
- Mep1aMoHanbHoe HanpsaxeHue:

A

531 = UE + GEM.M; (?8)
oz = —00 + Comms (79)
- OKPYKHOE HanpaXerue:
Of3 = by = OF; (80)
- pa,u,maanDe HE]F][JFIH{EHHE:
ol = 0 = OB (81)

10.2 PacuyeTHble aMNMMTyAbl NPUBEAEHHbLIX YCIIOBHbIX YIPYIUX HAaNpsXeHUU Npu 3aTaxke
10.2.1 [1nst npuBapHbIX BCTLIK (PaHUes ¢ KOHUYECKOK BTYMKOW aMNUTYAY NpuBeAeHHbIX YCNOBHLIX YNpy-
22 TMX HANPSHKEeHUA NP 3aTSHKKE BIMUCISIOT o popmyne

- '..

R L SR

M| M M |, M 11. Y]
mﬂx{ﬁ-u 511‘, IG12 - 014‘, ‘012 - U'{ﬁl. ‘Um”

(82)
2

G, =

0., ONPEAEnsIT No rpaduky, NPUBEAEHHOMY Ha pUCYHKe 4, B 3aBUCUMOCTW OT OTHOWEHUA 115y

e T T S N
P A T
R T . . :

Cg
9

o 01 02 03 04 05 086 07 IS

__ PucyHok 4 — INpaiuK ¢,
-6 123 18



NOCT P 52857.4—2007

10.2.2 [lnsa npusapHEIX BCTLIK hAaHUES ¢ NpsAMOK BTYNKOK M BypTa cBoBoaHbIX (pnarHues aMnnTy gy Npu.
BEOEHHBIX YCMOBHbLIX YNPYMX HANPAMKEHWIA NPy 3aTsHKKe BbIYUCASIOT NO hopmyne

max {aﬂ

M| % M|
U{:ﬂl. |D'(}2 = 004,.

M M
Op2 — UDS”
5 )

G = (83)

CL; ONPEASSIAOT MO rpadnky, fpuBeeHHoMY Ha pucyHke 4, npu Sy = S,

10.2.3 Inst nnockux chnanues aMNNTYAY NPUBELEHHbBIX YCIOBHBIX YIPYTMX HAMNPSHKEHW NPW 3aTaxke
BbIMUCASOT No hopmyne

15max {‘ Gg1

. M Mo M e
.‘502 - 004‘- Coz — ‘305[}

2

Ca = (84)

10.2.4 [Ins koneu ceobonHbIx bnaHUeBs aMmnnTyay npuBeneHHbLIX YCHOBHbIX YNPYrux HanpsxeHuii npy
3ATAXKKE BbIYUCTIANT 10 hopmyne

(85)

10.2.5 Ong wnvnex (6onTos) amnianTyay NPUBEAGHHBIX YCIIOBHbIX YNPYIMX HAMPSKEHWIA NDU 38THXKE By
HYUCNAKOT No gopmMmyne

80
G, = *1%1 (86)
10.3 PacyeTHble aMNNUTYAbl NpUBeaeHHBIX ynpyrux HanpsxeHuu 8 paboumnx ycrnoeusx

10.3.1 Ins npuBapHbixX BCTLIK (hraHLeB ¢ KOHUYECKOW BTYIIKOI AMNITUTY Y NPUBEAEHHbIX YCNOBHbIX YNpy-
TMX HanpskeHWn 8 paboynx yCroBUsX BIYUCASIOT Ao hopmyne

max {ad

AR | [AcR, - Aok, fack, - ﬂcr'isf}

(87)
2

ol =

g ONPEAENAIOT NO rpachuky, NPUBEAEHHOMY Ha PUCYHKE 4.
10.3.2 [ins npuBapHbIX BCTHIK bnarues ¢ NpsAMoi BTYMKoW 1 BypTos cBobOAHLIX daHues amnnuTyay
NPUBEACHHBIX YCNOBHLIX YTIPYIMX HANPAXEeHWH 8 paBodnX yCNOBMAX BEIMUCTISIOT N0 hopmyne

max {aﬁ 3551,; ‘3681 - .ﬁcrg3l; ‘3051 - &585‘; I&csg?_|; 'ﬂmgz — 55841; fﬂcﬂz ~ &085”

2

(88)

of =

Ly ONPEAENAIOT NO rpapuky, NPUBEAEHHOMY Ha PUCYHKe 4 npu s4 = Sy.
10.3.3 [Inst nnockux donaxues aMITIMTY Ay NPUBEAEHHbBIX YCNOBHBIX YNPYTuX HanpspkeHuit B pabovmx ycro-
BUSIX BLIMMCNAIOT NO hopMyne

. 15max {I&GH; ‘&n&l; Ir}.cr& - x_";crga|; ’ﬁﬂgzli l&c&l; IQGEZ ~ &054”
o = .

(89)
8 2

10.3.4 [Ins konel cBo60oaHbIX (hrnaHues aMnAMTYaY NpUBEgEHHbIX YCNOBHLIX YNPYTX Hanpsx<eHuid B pabo-
HUX YCNOBUAX BLIMUCTIAIOT NO hopMyne
l&UE
2

10.3.5 [Insa wnunek (Gonros) aMnInTyAy NpMBEAEHHbIX YCNOBHbBIX YNPYTUX HANPSHKEHUIA B paBouux yeio-
BUAX BBIMMCNAIOT NO hopmyne

(90)

ob =

A |
of =122, (91)
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Aoty Achy, AChy, AcB,, Acb, , Ac? , Aoy, B chopmynax (88) — (92) onpeaensT kak MakcuMarbHble

"! . HOCTH JHAUEHWN HanpsKeHWid onpegeneHHbIX B COOTBRTCTBUN C 10.1.4 —10.1.6,8.4.5n7.1; of,, gg,l , ©b,,

P , G5p COOTBETCTBEHHO NPW PA3NMHHBLIX 3KCNMyaTaUMOHHBIX Harpy3Kkax, MMEIOLLIX MECTO B TEYEHNE

W o0 LMKITA HarpyxeHus.
= KoadbhLMEHT 1) OPE/ENSIoT No FOCT P 52857.6.
- 10.4 Mpoeepxy ManouMKnoson NPoYHOCTY 3NEMEHTOB hraHueBoro coeanHeHns NpoBoaaAT no FOCTP

£ 29587.6. [ins STOTO N0 aMANUTYAS HANPSXKEHW, ONpeaeneH HOV 13 YCNOBUA 3aTshKKM (0,) o 10.2, onpeaensoT
%ﬁgﬁymmoe 4ncro cBopok — pastopok [N Mo aMnnvTyae HanpsikeHui, onpeaeneHHo ana pabounx ycnosmi

[

:
43
ot

: gg) 0 10.3, ONPEAEnAI0T A0NYCTUMOE YUCHO LIMKNOB MIMEHEHNA PEXMMa SKCnnyaTaLm [N,
2 ycroBue NPOYHOCTY NS 33/A2HHOTO YMCTTa LMKNOB cBopok — paabopok N 1 V3MEHEHWA PEXMMA SKCIIY-

E&%}auwu N, ByneT BbINONHATECS, ECTH

N, N,
T <t (92)

Npunoxekune A
(pekoMeHOyeMoe)

PekoMeHOaLuMn No npeaeram npuMeHeHusi hriaHues
W NMPOKNafoK pa3finyHblX TUNOB

Mnockue M cBoBoaHble hnaHUbl PEKOMEHYETCsl NPpUMEHATL Mpu Temnepatype cpeabl A0 300 °C.
= QRadubl ¢ MAgKoNi YINOTHUTEINBHOW NOBEPXHOCTLI0 PEKOMEHAYETCA NMPUMEHATE ANA YCIIOBHBIX JABMNEHUA cpelbl
200 1,6 MMa. JonyckaeTca ucnonb3osalne dnadues ¢ [Maakoi YNNOTHUTENEHOW NOBEPXHOCTLIO A7 oonee BbICOKWX
27 JABNeHUi Npu NCnorb3oBaHuM CNUPanbHO-HABNTLIX NPOKMAA0oK C ABYMS OrpaHuuUTENEHBIMWA KOMbUAMK.
s bnaHubl ¢ yNIOTHUTENbHO! NOBEPXHOCTHIO «BLICTYN — BNafuHa PEKOMEHYITCH [119 YCOBHBIX AaBAEHWA cpe-
¢~ il Gonee 1,6 o 6,3 MMa.
= dnaHLB! € YINOTHATENEHON MOBEPXHOCTBIO «LUMN — Nad» PEKOMEHAYITCA ANs NPOKNAaRoK, KOTOPLIS HeoBXoauMo
. NIOMelaTh B 3aMKHYThIV obbem.
DRaHLp! G YNOTHATENBHOI NOBEPXHOCTBIO NOA METANNMHECKYd NPOKNAAKY 0BANEHOrO Wk BOCEMUTPAHHOTO CEHe-
£ HUA PEKOMEHAYIOTCA ANS YCNOBHbIX naBsneHwi cpeasl He MeHee 6,3 Mla.

By

R N ]

.
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[Tpunoxenne b
(peuome:—:.qyemoe)

Ecnmv kpome BHyTpeHHero nasnemHus P Ha HOPMAanu3cBRaHHO

MBaiollias cuna £ u uarubawowmnii MoMeHT M, npu BbiBope HOPM
WCToNb3oBaTL NPUBEAEHHOE AaBreHVe Prp:

4 4 M|
= -+ F -+ .
pl‘lp ,U ann [ Dﬂn

NMpunoxeiive B
(pexomennyemoe)

PekomeHaauuu no HaszHavenmro TeMreparyp
3MEMEHTOB hriaHyesoro coeamMHeHUn

Tabnnua B.1

& bnaHyeBoe coequHeHue AEUCTBYIOT OceBas
arn3oBaHHbIX raHuyeB cneqyeT BMecTto Aasn

MaonuposaHHble chnaHyk! HeumaonuposaHubie dhnamys
Twn dhnanueBoro COBAMHEHNR -
f t, te te £ ts
lnockue, npusapHble BETRIK { — 0,97¢ 0,96¢ — 0,85¢
Co ceoBogHbIMu KONblamm t 0,97t 0,901 0,96f 0,80t 0,81f

21
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Mpunoxenwe
(o6A3aTensHoe)

NonyckaeMble HanpPsXeHWA Ans matepuana boNnToR (Wnunek)

%ﬁ,ﬁ . HoMKHaneHoe flonyckaemoe HanpskeHue Ans BoNToB (LWUNMIEK) NPW 3aTHXKe M UCNbITaHWM BbIYUCIIAKT NO ¢op-
ok "‘j’1& (r 1) npu Temneparype 20 °C.

“ £ HoMuHarkHoe fonyckaemoe HanpspkeHue Ana GonToe (wnwnek) B pabodnx YCNoBUAX BbIMUCTIAIOT NO QOpMynaM
1) (I".2), +HO He Bonee HOMMHAMBHOIO [ONYCKAEMOro HanpsXeHUs Npu 3aTsbke:

= _ ecnv pacquHaﬂ TeMmneparypa ana dontoe (wnpmer:} N3 yrnepo,n,mmblx cranew He npesblwaet 380 °C, HM3Korne-

(F.1)

6 . %1105 49105
[D‘]H = min N ; . (r 2)

roe 1, — koathPULMEHT 3anaca No OTHOLIEHWIO K Npeaeny Teky4ecTy:

- 20 .
n_=2,6 — 2,8 — 4na yrnepoancThiX cranew, y KoTopelX o5 fog = 0,7;
n. =23 — NS YIMEepoanCTLIX cTanel, y kotopsix o2° / of° < 0.7
-h.=19 — ONA ayCTeHUTHLIX cTaneu;
- Ny =18 — koadhchuUWeHT 3anaca NpoYHOCTY NO Npeaeny ANUTEeNsLHoN NPOYHOCTH;
n, =11 — KoadhthuLUMEHT 3anaca NPOYHOCTY MO NPeneny Non3yvyecTy.

L OonyckaeMble HanpsbkeHna ans BonToB (Wnunek) Npu saTsxke B paboynx ycrioBmsax U NpW pacyere Ha ycroBus
: MCI‘IbITElHHFI BbIYUCTIAIOT N0 HopMYyIam:

(o] = &Ky p Ky Kyr [0 (.3)
[5] = Ky p Kys Ky, []E (r.4)

raoe € = 1,2 — koadbhuUMEHT yBENWYEHNA AONYCKaeMbIX HanpsXeHWn Nnpu 3aTaKKe;
Ky.p — KOAPPMUMEHT yenoeuA paboThl;
Ky.p = 1,0 ans pabounx yenosum;

Ky.p = 1,35 onA yCAOBUK MCNLITAHWA.

Hy.s — KO3 PULUMEHT YCNOBWN 3aTHXKN:

Ky3 = 1,0 npy 0BLINHOW HEKOHTPOMUPYEMOW 3aTAXKE;

)‘(y_3 = 1,1 Npu 3aTAXKKE C KOHTPONEM NO KPYTALLUEMY MOMEHTY (CM. npunoxeHue I1);

K” = 1,3 Npn 3aTHKKE ¢ NOMOLULID OAHOBPEeMEHHON KOHTPONMPYEMOK BhITAXKKE WnUnex.

PekomeHayeMble 3HAYEHUA KPYTALIMX MOMEHTOR NP 3aTSKKE NpUBeLeHbl B NPUNOXEeHUU J1.
Ky_.r — ko3thpULMEHT yYeTa Harpyaku oT TemMnepaTtypHelX gediopMaLui:

Ky_T = 1,0, ecrivi Harpyska oT TemMnepaTypHblX AedopMaunn He yYuThIBaeTcs,

Hy_T = 1,3 npw pacyere hnaHlEeB ¢ y4eTOM Harpy3ku OT TemrepaTypHeiX gedopmacii.

HoMWHanbHBIE Aonyckaemble HanpskeHua ana dontos (wnvnex) npuseneHtl 8 Tabnuue .1,
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Tabnuua 1.1

PacyeTHan HomuHaneHoe ponyckaemoe Hanpaxedve ana 6o0NToB {wnunek), MMa
TeMneparypa ———
fontos Mapku maTepuana
(wnunex), °C ]
35,40 | 12X18H10T, | 45X14H14B2M 20X13 35X, 40X, 38XA, 30XMA, 25X1TM 015
10X17H13M2T 37X12H8IrsMED,
20XH3A
i——___________-
20 130,0 110,0 160,0 195,0 230,0 230,60 238,0 83
100 126,0 105,0 120,0 182,0 230,0 230,0 2270 80
200 120,0 98,0 150,0 165,0 225,0 200,0 217,0 76
250 1070 95,0 1440 158,0 222,0 182,0 210,0 —_
300 97.0 90,0 138,0 150,0 222,0 174,0 199,0 —
350 86,0 86,0 128,0 147.,0 185,0 166,0 185,0 —
375 80,0 85,0 128,0 146,0 175,0 166,0 180,0 —_
400 75,0 83,0 128,0 145,0 160,0 166,0 175.0 —
425 68,0 82,0 125,0 143,0 156,0 161,0 168,0 —_
450 -— 80,0 123,0 142,0 — 156,0 161,0 —
475 — 79,0 120,0 140,0 — — 162,0 —
500 — 78,0 118,0 — — — 143,0 —
510 — — 117.0 — — — — —
520 -— — 116,0 -_— - — — —
530 — e 115,0 — — — — —
540 — — 114,0 r— - — — —
550 — - 113,0 — — — — —
Mpodomxernue mabnuye 71
PacuyeTHan HoMUHanNLHOE AoNyCcKaeMoe HanpshkeHue Ans BonTos (wnunek), MNa
TemMneparypa
&onTos Mapkn matepuana
(Wnunek), °C
25X2M1 ¢ 20X1MP1BP | 18X12BMBP®| 14X{17H2 07X16H6 XH35BT 08X15H24BA4TP
20 238,0 238,0 238,0 232,0 321,0 208,0 2310
100 232,0 234.0 234,0 230,0 314,0 196,0 226,0
200 231,0 224.0 2310 220,0 312,5 186,0 221,0
250 2240 213,0 227.,0 218,0 309,8 186,0 219,0
300 220,0 202,0 227,0 209,0 307,0 186,0 2170
350 213,0 185,0 220,0 207,0 307,0 186,0 215,0
375 209,0 183,0 216,0 — — 186,0 214,0
400 206,0 182,0 213,0 — — 186,0 213,0
425 202,0 178,0 208,0 — — 186,0 2130
450 199,0 175,0 203,0 — — 186,0 213,0
475 195,0 171,0 196,0 — — 186,0 213,0
500 192,0 167.,0 189,0 — — 186.0 208,0
23 128
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HomWHanbHoe [ONycKaeMoe HanpakeHwe Ond 6onTos {wnunek), Mia
Mapki matepuana
20X1MD16P | 18X12BMEP® 14X17H2 D7X16HB XH35BT 08X15H24BA4TP

— — — — 185,0 2056,0
— — — —— 184,0 202,0
— — — — 183,0 199,0
— — — — 181.0 186,0
— — — — 180,0 195,0
— — — — 165,0 183,0
— — —_ — 150,0 171,0
— — — —_ 135,0 169,0
— —_ — — 120,0 167,0
— — — — 116.0 147,0
— — — — 110,0 —

— — — — 105,0 —

— — — — 100,0 —
— — — — 94,0 —

— — -_ — 88,0 —

17—1559 129 24
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MNpunoxenue O
{(cnpaBoyHoe)

Mnouwanu nonepeyHsIx ceveHunii BonTos (ununek)

'nowank nonepeyHoro ceyennst 6onTa (LWNunbku) no BHYTPEHHEMY InaMeTpy pesubbl fz 1 MUHUMaNbHbIG Anouyg.
AN NONEpPeYHLIX CeYEHUN LINKABK C NPOTOMKOF npusegeHol B Tabnuue [.1. Bece aHavyerus o Tabmmue 1.1 npresoasTes Ins

Pe3blbl ¢ KPYNHLIM Warom.

TaGnuya 0.1

fvamerp Bonra
(LUNUNBKK), MM

M 10

M 12

M 16

M 20

M 22

M 24

M 27

M 30

Finowane
NONepevYHoro
CevYeHns BonTtos
(wrvnek) Ges
MPOTOYKK, MMZ2

52,2

76,2

144.,0

2250

281,5

324,0

430,0

$20,0

Mnowaab
NnonepeYvyHoro
cedeHna Bontos
(Wwnnek) ¢
NPOTOYKOM, M2

47,8

70,9

133,0

201,0

2545

314,0

380,0

452.,0

QOkoryanue mabnub L1

AuameTp Bonra
(WnMnbKK), MM

M 36

M 42

M 48

M 52

M 56

M 60

M 64

M 68

Mnowass
nonepeYyHoro
ceveHun bonToe
{(Wwnunek) Ges
NPOTOUKK, MMZ2

/60,0

1045,0

1376,0

1652,0

1905,0

2227,0

2520,0

2888,0

MNnotuanb
MoNepeyHoro
ceveHua bonToe
(lnunek) c
MPOTOYKOW, MM2

707,0

962,0

1257,0

1521,0

1610,0

2124.0

2290,0

2463,0

25
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Mpunoxenue E
(obazaTennHoe)
Nreyn geAcTBUA CUR N KO3 UUMEHTbI XKEeCTKOCTH

TIneuw AeRcTBKUs yeunuil B Sontax (WnnnbKkax} BbIMKMCNAT No dopMmynam:
- AN1s NPUBAPHBIX BCTHIK W NNockux driaHues:

b=0,5(Dg—D,,), (E.1)

_ ans naHues co cBoboAHLIMU KONbLUAMMU:
a=0,5(Ds—-D,), (E.2)
b=0,5(D,— D), (E.3)

L]

6.0, = 0.5 (D,, + D, + 2hy).

[neyo ycunua ot AencTBrua AaBneHua Ha hnanety ANa Beex TUNoB riaHues NpUHUMAaeTCA PaBHbIM!

: e=0,5(D_,~D~-3)), (E.4)
— 3KBMBANEHTHAA TOMWUHA BTYNKW hnaHUeB NpUBapHbLIX BCTHIK, BblMMCNAEMAn No opMyne

S,=CS,. (E.5)

B KoatbdpuumeHT C, 3@BUCALLKIA OT COOTHOWEHUA Pa3Mepos KOHMYECKOW BTYNXM dinaHua 3 v x, onpegensiTes No
[pathuKy, NpUBEAeHHOMY Ha pUCyHKe E.1, Nk BLIMNCNSIOT No opmyne

C=1+(B-1)

X
T+8° (E.6)
4

X -+

rae B, x — eoeiauensioT no opmynam (K.9), (K.10) npunoxenusa K.

2,0

1.5

0,5 1,0 1,5 2,0 25 x
PucyHok E.1 — KoadduumeHT C
SKBMBANEHTHYIO TONLLMHY Mnockux dnadues v drniaHlies co cBOOOAHBIMM KONbLEAMUW BLIYMCMAOT MO hopmyne
S,= S, (E.7)

HWecTKocTb hnaHueBoro CoeaMHeHUs ¥ BbIYVCTIAIT NO (hopMyniam:
- ONA APUBAPHLIX BCThIK W MAOCKUX (DNaHLEB:

17+ 131 26
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1
Y = ;
3 Egi 4 _Eﬁ + .E_go. b2 (EB)
Yo + ¥a Eﬁ Y1 E1 Y2 E2
- ANA dnaHuyes co ceoBogHbIMK KOMbLUamu;
y = 1 .
= £ EP S
}"n'!‘YE‘E?"‘Z}’H E 9t Y¢1§TY¢2‘E? b (E.9)
- ANs CoeAMHERWA dnaHua ¢ KpPLILWKO:
Y = !
20 20 EX Y (E.10)
Yn ¥ Y6 E— | Yo 5t Vi Ee b
KoadbdhmymenT skectkoctu (hNaHLEBOro coefiHeHns, HArpyXXeHHOr0 BHYTPEHHWM AaBneHueM unu BHELUHEI oce-
BOW CUNOWN o, BLIMUCHAIOT NO thopmMynam:
= ANA NPUBAPHBIX BCTbIK U NNOCKUX DI1aHUeB ¢ NNoCKuMu NPOKNAagKamu:
Yo = (Yp181 + ygoeglb
o=1- 2’ (E.11)
Yo+ Yg + (V1 + Yol b
= AlA CoeAMHEHWA dnaHya ¢ nnockaii MPOKNAOKOW C KPBILWKOIA:
Yn = (Yp& + yip B) b
o=1- 5 (E.12)
Ynt Vg + (J"cp + J"’Hp)b
KosthuumeHT xecTkocTy ¢bnaHuesoro CORAMHEHWA, HalPpYXeHHOro BHEeLMUM narnbaoumm MoMeHTOM ., Bbi-
HUCNAT No dbopMynam:;
- ANA NPUBAPHBIX BCTLIK W NNOCKMX chnauyes:
2
Y6 + 2¥ g b(b +e- -S—J
Qy = > s, (E.13)
D
¥ + yn[ﬁ'ﬁ_) + 2}’4:|:1.H b2
Cin
- AnA PnaHues co cBODOgHbIMMK KonbLamMm:
2 e
Yo +2¥goa” + Y b (b + e — —5—]
Ctyy = Y =<, (E.14)
¥6 + ¥n [ﬁij +2¥pea + 2¥ o b2
cn
Yo Vs Y1 Ypzr Yo Y Yo Yy OMPEAENSAIT 110 NpUnoxeHuio K.
Ana dnadues ¢ oBanbHLMU 1 BOCLMWIPaHHLIMK NpOKNagkamu v ans cBoBoaHLIX chnanyer kosdhpuLneHTHl
HKECTKACTU hnaHLeBoro coequHeHus NPUHUM DT paBHbIM 1.
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MpunoxeHnne XK
(cnpaBoOYHOeE)

FOCT P 52857.4—2007

Duanyeckue 1 MexaHMUYeCKUe CBOKUCTRA KpenexXxHbIX MaTepruanocs

_,m.
.'.t‘.’-'.!
L

ik

Iy
ﬂru

%

..u._.;. L dw

;1.

M 1_:“1{155

aﬁ.ﬂl-"ll-la H1

-f‘m

- MoayIi1 POAOTILHON YNPYroCTH KPEMEXHEIX MaTepuaros B 3aBUCUMOCTY OT TEMNEpaTypbl NPUBEAEHL! B Tabnu-

ﬂ

- ]
T
R
IOE T Tl L )
I-rl . .1'.|' ":1 -

B Mapka cTanu

;5-

Mogyne ynpyroct 1072, MTTa, npu Temnepatype, °C

20

100

200

300

400

450

600

550

600

6560

G

_._._._-—-——
__,_._-———

H0; 20, 25, 30, 35, 40

2,13

2,10

1,98

1,90

1,85

1,79

*’%w

35x 40X, 15XM, 30XMA,

%

=

S

2,18

2,15

2,08

2,01

1,92

1,78

= e

A2XIMS (12XMD),
ﬁzsxmm: (3110),
ggsx:zw ® (DU723),
S20X1M1P1TP (3M1182),
fsznxwwﬂsp (3MN44)

T -ewggr
[ kn

2,15

2,12

2,08

2,02

1,94

1,83

1,77

1,70

013 (2X13),
AEX1IM® (1X11MO)

;iémeqns (3M1291),
H1X12H2BM® (3U61),
13x125M5¢P (311993)

2,28

2,22

2,13

2,05

1,93

1,84

1,751

1,70

12X18H10T (X18H10T),
;;;osx13H1oT (0X18H10T),
“08X16H13M2B (3M680),

(XH3SBT (3n1612)

*31X19HIMBBT (BU572),

2,05

2,02

1,97

1,90

1,81

1,80

1,73

1,70

1,65

1,60

10X11H22T3MP
{(3696M)

1.9

1,81

1,69

1,58

1,48

1,42

1,37

1,33

1,31

1,30

Ate

——

0,71

0,67

0,59

1} Npu TemnepaType 565 °C Moaynb ynpyrocTh pasen 1,73-107°, MMa.
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KoabdhnumeHTsl NuHelHoro paclumpeHis KPENEXHLIX CTanew B 3aBMCUMOCTW OT TEMNepaTypbl NpuBeAeHy g
Tabnuue .2,

Tabnuya X.2

Mapka cTanm Koahduument nuHefinoro pacwmpenus 10° o, _:“3‘

20—100 20—200 20—-300 20—400 20—500 2U~—50r
10, 20, 25, 30, 35 11,1 11,0 — 13,4 _ —
40 11,3 12,0 13,3 13,3 _ —
20X13 10,4 10,9 11,4 11,8 _ —
14X17H2 10,6 10,8 11,0 11,1 11,3 —
35X, 40X, 38XA 13,4 13,3 — 14,8 _ -
DO0XH3A 11,0 12,0 13,0 13,5 14,0 145
30XMA 12,3 12,6 12,9 13,9 — 14,4
25X 1M 11,3 12,7 _ 13,9 — 14,6
25X2M10 12,5 12,9 13,3 13,7 14,0 147 |
18X12BMBOP 11,2 11,3 11,4 11,8 12,0 —
37X12H8r8MB® 15,9 18,0 19,2 21,5 22,4 21,0
12X18H10T,
10X17H13M2T 16,6 17,0 18,0 18,0 18,0 —
45X14H14B2M — 17,0 _ 18,0 — 18,0
XH35BT 14,8 15,1 15,5 15,9 16,1 16,6
08X15H24BA4TP 14,5 15,5 16,3 16,8 17,2 17,4
07X16H16 11,2 11,9 12,1 12,5 12,0 —
116 227 234 _ — _ _
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Npunoxerue U
(o6AasarenbHoe)

FOCT P 52857.4—2007

XapaKTepUCTUKM OCHOBHbIX TUMOB NPOKNagokK

XapaKTepMCTVIKK OCHOBHLIX TUMOB NPOXNAA0K ANA UCMOMNb3OBAHVA B pacyeTe (raHUessIX COeAMHEHNI NO HaCTo-

ateMy CTaHAapTy NPUBEeHb! B Tabnvue .1.

Ta6nuya N1

p———

Tun ¥ MaTepuan
FpOKNnagku

MpoknafoykeIA
koadhUuUueHT
m

YneribHoe
JasneHve
oOxaTus
NpoKNaakn
Qo M la

Honyckaemoe
yoenbHoe
AABNeHue

[g],Mlia

KoathdUyueHT
oBxaTua K e,

YCnoBHbIU MOAYTb
CHaTUa NPOKNagKy
E_-107% MMa

|

Tinockaa HemeTannudec-
‘Kaa MpoKnagka wa.

peanbl no FOCT 7338 ¢
TRepaocTeio no Wopy A Ao
65 eanHUL

peandbl no TOCT 7338 ¢
TBepAcCTs No Wopy A
Bbonee 65 eguHuy

napodvta no NOCT 481
npy TonuuHe He Bonee
2—3 MM

KapToHa acbeCToBOro no
roCT 2850 npu TonwuHe
1—3 Mm

dToponnacta 4 o
TY 6-05-810 [1] npu Tonum-
He 1—3 MM

TepMOopaclUnPeHHoro rpa-
butoBOr0s MaTepuana
(Tuna «[padnekec») c ob-
TIOPATOPOM

TepMopaclMpeHHoro rpa-
durosoro maTepuana
(tvna «padnexc») Ges
obTiopaTtopa

[lnockas MeTannuueckan
npoknagka ua.

anomMueEra Mapki Al no
FOCT 21631

natydu mapxkm J163 no
[OCT 2208

cTanu Mmapkun 05Kkn no
[OCT 9045

0,5

1,0

2,5

2,5

2,9

2,0

2,9

4,0

4,75

9,9

2,0

4.0

20,01)

20,0

10,0

4,0

4,0

60,0

90,0

125,0

135

18,0

20,0

130,0

130,0

40,0

200,0

120 — npu
h, =2 MM,
100 — npw
h, =23 MM

0,4

0,09

0,20

0,90

1,00

1,00

1,00

0,02

0,02

0,02

0,02
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OkoHvaHue mabnuust .1

Tun u Matepuan [1pOKNaf0HbIA YhensHoe Aonyckaemoe KoadbhduymeHT YCHDBHbIﬁm
NPOKNagKu kosdhchuynenT AaBNerue yoeneHoe ofxatn K, CHKATUSA NPOKNa Ay,
m obXaTus paBneHue E.-10° M
NPoKMaaKu [g],MMNa
Qe MlMa
———%
[nockaa npoknagka us
acbecta no N'OCT 2850 8
obonoyke ua:
anioMuH s 3,25 38,0 — — —
MEAW M NaTyHU 3,5 46,0 — — —
cTany Mmapku 05kn 3,75 53,0 — —_ —
CTanu mapku 12X18H10T 3,75 63,0 — — —
nockas cnupaneHo-Ha-
BUTaA NPOKNaaka c NeHTon
n3:
HepXaBeruwen cranu 3,0 69,0 — —_ —
YrnepoaucTon cTanu 2,5 69,0 — — —
KONbUO € OBanbHLIM UNW
BOCbMUIPaHHbLIM cCeYeH K-
EM M3;
Cranu mapkuw 05kn no
FOCT 9045 wnu 08X13 no
FOCT 5632 55 125,0 — — —
cTanu mapkum 08X18H10T 6,5 180,0 —_ — —

) ins cpeq ¢ ebicokoii NPOHKKaloLLen cnocobHoCTLIO (Bogopoaa, TeNusA, Nerknx HedpTenpoayKToR, GRUKEHHbIX
r2a30B U T. N.) q ¢, = 35,0 MlMa.
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Npunoxexue K
(o6A3aTenLHoeE)

Onpepenesve NOaTNUBOCTU NPOKNaAKW, 6onToB (WNKNekK}, hnaHien

K.1 MonaTtnMBOCTE NPOKMAAKN 1 GonToB (lnunekx)
[MoaaTAMBOCTL NPOKNAAKM ¥, BbIMUCTAIOT NO chopmyne

— hn KDESH{ '
Yo = EnﬂD{:nbn. (K1)

[Ins MeTanIM4ecknx u acGomeTannuuyeckux npoknagok y,, = 0.
MoaatnMBocTL GonToB (LLIMUNeK) ¥ BEMUCASIOT N0 hopmyne

Le

E%U fﬁ ﬂl

Yo = (K.2)

rnaLﬁ =L, + 0,28d — s GonTa,
S Lg=Lgo+0,56d — AnA wnnbku.

oy
-
i
- R

=
¥
P

K.2 PacueTHbIE NapamMeTpb! M yrnoeas noaarnusccTb ¢hnaHuen
. MNapameTp AMvHLI 0Be4ainkn BeIUMCNALDT NO dropmyrie

lh = JDSo. (K.3)
OTHOLLEHWE HAPYKHOTO AWaMeTpa Taperiki ¢hnaHLia K BHYTPEHHEMY AUMameTpy BRIHUCNAKT HO chopmyne

K = %. (K.4)

. Koachchuumentsl B, By, By W bz 3asucauwine ot COOTHOWEHUS PAa3MepoB Tapernkn gnarua, onpeaensnT no
‘ipachukam, NpuBEAEHHbIM Ha PUCYHKE K.1, B 3aBucuMocTy o7 K unuv BeIMWCNAKT NO dopmynam

K= (1 + 855IgK) — 1

by = (105 + 1945K2) (K - 1) ' (K:5)
_ K*(1+855IgK) — 1.
B = S R - YK - 1) (K.5)
0, =1 [0po+ 572 KC18K ), .
Y K -1 ! ! K2 -1 ! (K' )
K% +1
bz="3_7 (K.8)

; KoathdumneHTsl Pe, By 1 f, 3aaucaliue OT COOTHOLIGHUA paaMepos BTyNkM hnaxuya, AnAa gnaHuesbix coeanHEHNA
2. C MPUBAPHbBIMKU BCTLIK hnaHLamu © KOHUYECKOM BTYNKOW onpeAensaoT No rpadukam, NPUBSAeHHEIM HA PUCYHKax

© K2 _—K.4, B 3aBUCUMOCTM OT OTHOLWEHNA

_ St
B = 5’ (K.9)

!

X = /D5, (K.10)

[ns ¢nanUesBblXx CoefMHeHW ¢ NpuBapHbIMi BCTHIK chnasuamu ¢ NpPAMo BTYMKOW, NNOCKMMMU hnaHuamMy v
coBoaHbiMu dnanuamu: Be = 0,915 By, = 0,55, f=1.
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Koathchuument A Bolumcnsior no chopmyne

a=Pefi+ly  Byh®

Prh " p,isE (K1)
1,021,038 1,05 110
100
80
50
50
40
30
By
20
N
= By
>~
= 10 Bz 10
e 8
& 6 6
5 5
4 4
3 3
2 | 2
Br
1 1

1,021,03 1,05 1,10 120 1,30 1,50 2,00 3,00 2,00 K

Pucynok K1 — KoathchuLmeHTbl Br. By, fy n B,, 3aBuUcALLME OT cooTHOWEHMS Pasmepos Tapenkv gnanua
YTNOBYIO NOAATIMBOCTE (hRaHLa Npu 3aTAXKe BLIMUCTSIOT No thopmyne

__091By
Yo ED) G2 (K.12)

Y = 1
K EKED hf ¥ ' {(K.13)
D, x
rne Wy = 128Ig D (K.14)
K

YINOBYIO NoAaTNMeocTs natua, HarpyxeHHoro BHELUHUM U3rubatolium momeHToM, BLIMMCAAKOT No chopmMynam:
- ANst nakuyes (CM. pucyHiu 1, 2);

- Ana Bypra dnaHua (cm. pucykok 3);

L (K.16)

_[aY _ D
Yo = 4) £ p PR (K.17)
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KoahhuLMEHT, yHUTEIBRIOLNA uarub Tapenku

Be[0,808920 0,10
0.8 G20FT 11 LLL
| 0,25 1ns
T 0,30
[ '
B —I | 0.45 -
B 0,50 LLQ_L%;“=T==U
D| H"""h-._- 0,60
™~ 0,70
[y
] —{0,80
“ 0,90
0,7 - =100
-"‘-_._-_ — — _-—r
1,255
! T91.50(0
08 =~ 00
1, ot .
0.5 H T
1,0 1,5 2,0 2,5 30 35 40 45 5054/5
PucyHok K.2 — KoadpuumeHT (e
Py
0,6 -
—0,550103
0,5 ——
——
P —
== 10 =
0,4 -— = o asm
— — 0,12
B 016
T e B ==hRE
0.3 - - 0'20
e 0,25
I 0,30
0,2 — (0,35
pssssimani
=L
0,1 0,80 T 1711 =0,
™~ 1,00 P - ===
; 1,251 1,504-2,00
1,0 1,5 2.0 25 3,0 3,5 40 45 5,08,/5,

Pucyrok K.3 — KoadpbnumeHT 3,

Ce = max {1,

chnaHua Mexy LUMUINBKEMU (BonTamm), BEIMUCNSIKOT N0 popMyne

TEDﬁ
1

\

6h
20+ 05

B (K.18)

MpyeeAeHHBIM AviaMeTd NPUBAPHOro BCTHIK dbnaHUa ¢ KOHMYECKON YNk NPAMOIA BTYNKOW paBeH:

D* = D— npu D 2 205;
D¥=D+85;— » D<208, uf >1, (K.19)
D*=D+S, — » D<205,uf=1.

MpuBEASHHbLIR AUaMeTP NAOCKOro dnadya: D* =

139
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35

f
25
20
15
10
9.0
8.0
7.0 \, f
A0
5,0 O :{@ 5.0
Q_ -
oo P
4,0 c:{f) A 4,0
r @ Qﬂ. h{) .
O - {
DN N
3,0 Q‘%-Q* l 3,0
2,5 —+ A AS 2,5
2.0 S 2.0
v Vis
V)
1.5 —FH1.5
l‘%}
1.0 10
1.0 15 2.0 3.0 4.0 5,0

Pucyrok K.4 — MonpasoyHbiii KOAChPULIMEHT ONA HaNPSHKEHWA BO BTySIKe chnaHua f

K.3 YrnoBklie nogarnueocTty thnaHua co chepuHeckon HeoTOOPTOBaHHON KPLILWKOA U NIoCKai KPLILWKK

YINoBylo nogaTivBocTs ¢pnaHua co cihepuyeckoil HEODOPTOBAHHON KPhILKOA BLIMUCASIOT 110 hopmyne

_[1-o{(1+1285%)] D, + D
Yip = £20 13 D,-D’

rae
_h f&
}\'1 _‘_D ISD ]
Wq = ] 2 .
1412850, + 1634, 2| 12
! 1 ! 1 SCI g D
YTnoayic NoaaTiIKBOCTb MIOCKOI KPBILWKW BbIYKMCAAIOT No hopmyne
ye - Ko
v ERs,
0,67[K§p (1+85519K,p) - 1
rae X =

hd |
(Kep = 1) [K,?p ~ 1+ (1857KZ, + 1) ﬁ}
Kp

DH
pr = 'D;.
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MpunoxeHue Fl
(cnpaBo4HOE)

KpyTAuwKik MOMEHT Ha KNKoYe Npu 3aTAXKe

: KpyTALIMA MOMEHT NMpy 3aTsbkke Ans bontos (wnwriek) 6e3 cMasky B 3aBUCUMOCTY OT HanpsiXeHus Ogy B GonTe
Ef_f(’l'ﬁnunbxe) onpegdenstoT no rpaduky Ha pucyHke F1.1. B cnyyae npumeHenust GOMTOR CO CMaskod sennynHa M, cHinkaeT-
‘o Ha 25 %.

10°M, . MH-M

0,35

0,30

o

0,25

0,20

R

- 0,15

0,10
0,05 —MZ e M22
0,01 M20
7420 140- 170 200 230 250

UE1IMHE

PucyHok f1.1 — KpyTAwWwMiA MOMEHT npu 3aTtsxke ansi bontos (LLAMneK)

MNpwn oy, < 120 Miia KOYTALLMHA MOMEHT BbiYUCASIOT Mo hopmyrne

M =03 Pﬁ,’;d. | (n.1)

Bubnuorpadgws

[1] TY 6-05-810 3aroToBki U3 dhToponnacta 4 u droponnacra 4A obLlero HaHaueHusa
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—

YK 66.023:006.354 OKC 71.120 02 QKT 36 1500
75.200

Ksitoqesble cnoBa: cocyabl M annapathl, ¢naHubl, HOPMbI M METOZbl PACYETa Ha NPOHHOCTb, FEPMETUMHOCT,
AONYCKAaEMbIE HANPsHXeHNsA
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