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HAUUWOHANBbHBIA CTAHOAPT POCCUUCKON OEQEPALUNM

Cocyabl 1 annaparbl
HOPMbl U METOAbl PACYETA HA NPOYHOCTb
PacueT Ha NnpoYHOCTb U repMeTUYHOCTL hnaHLeBbIX COeAUHEHMA

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

Darta BBegeHua — 2008—04—01

1 O6nactb npuMeHeHust

Hacroawwmii cTaHgapT ycTaHaBnMBaeT HOPMbl U METOALI pacdeTa Ha MPOYHOCTL U repMeTUYHOCTL dhnaHLie-
BbIX COEAUHEHWIA COCYA0B U annapaTtoB U3 YrNepoaucTbIX U NEMMPOBaHHbIX CTanei, LUBETHbIX MeTanoB (antoMu-
HUS, Megu, TUTaHa U UX CNIaBOB), MPUMEHSIEMbIX B XMMUYeCKon, HedbTexumudeckoin, HecbTenepepabaTbiBatoLleit
U CMEXHbIX OTPACsIX MPOMBILLIIEHHOCTU, paboTatoWwmx B YCAOBUSAX OAHOKPaTHbLIX M MHOTOKPAaTHBIX Harpy3ok nog
BHYTPEHHUM U36bITOYHLIM AaBNEHNeM U1 BakyyMOM, Nogd AeACTBUEM OCEBLIX CUIT U U3rMBaloLLMX MOMEHTOB.
HonyckaeTcs Takke UCMONb30BaHUE HACTOSILLEro cTaHAapTa Ansa pacyeTa chnaHUeBbIX coeguHeHW Tpybonposo-
AoB. HopMbl 1 MeToABI pacyeTa Ha NPOYHOCTL U repMeTUHHOCTL (hnaHUEeBbIX COeAUHEHUI MPUMEHUMBI MPU YCIo-
BUW, YTO TEXHUYECK/E TPeDOBaHNS K KOHCTPYUPOBAaHUIO, U3FOTOBEHWIO U KOHTPOMIO YAOBNETBOPSIIOT TpeboBaHU-
SIM HOPMAaTUBHbLIX 4OKYMeHTOB. B cnyyae, ecnv cBoiicTBa MatepyarnoB, OTKIOHEHUA OT reoMeTpUYeckolr hopmbl,
HETOYHOCTU UNN KAYECTBO U3rOTOBMEHWS OTNUYaKOTCS OT TPeBOoBaHUIA HOPMaTUBHbBIX AOKYMEHTOB, TO NpW pacyeTte
Ha MPOYHOCTb 3TN OTCTYNIIEHUS AOSKHBI BbITb YUTEHbI COOTBETCTBYIOLLEN KOPPEKTUPOBKON pacieTHLIX hopmyn.

HacTosawmi ctaHgapT pacnpocTpaHsieTcs Ha pacyeT dhraHueBbIX CoeaUHEHWI ¢ hnaHuaMu NpuBapHLIMA
BCTbIK, MIOCKAMM NMPUBAPHLIMU 1 CBOGOAHBIMU C NMIOCKMMU, BOCbMUTPaHHLIMUW U OBanbHBbIMUW MPOKNagKaMu, Ko-
TOpbIE MOSTHOCTLH PACMONOXKEHbI BHYTPU OKPYXKHOCTU, OrpaHUYeHHO OTBEPCTUAMM Nog WNubKU (6onThbl).

HacTtosawumii ctaHgapT npumeHsieTcst coeMmectHo ¢ FOCT P 52857.1—2007.

2 HopmaTtuBHbIe CCbISIKK

B HacToslLeM cTaHAapTe NCNOoMb30BaHbl CCbITKW Ha credytoline cTaHaapThl:

FOCT P 52630—2006 Cocygbl 1 annapaTsl cTanbHble ceapHble. ObLLMe TeXHUYecKue yCnosus

FOCT P 52857.1—2007 Cocygbl v annapatsl. HopMmbl 1 MeToAbl pacyeTa Ha npodHocTb. Obwue Tpebosa-
HUS

rOCT P 52857.6—2007 Cocyabl v annapatbl. Hopmbl 1 MeTOAbl pacdeTa Ha NpoYHOCTb. PacyeT Ha npoy-
HOCTb MPW MaroLMUKIOBbIX Harpy3Kkax

FOCT P 52857.7—2007 Cocyabl v annapatbl. HopMbl M MeToAbl pacyeTa Ha NPoYHOCTb. TennoobmeHHbIe
annapatbl

FOCT 481—80 MapoHuT 1 Npoknaaku U3 Hero. TexHuyeckne ycnosus

FOCT 2850—95 KapToH acbecToBblid. TeXHUYEeCKUe ycriosus

FOCT 7338—90 MNnacTuHbI pe3vHOBLIE U pe3nHOTKaHeBble. TexHUYecKue ycnosus

FOCT 12816—80 ®naHubl apMaTypbl, COEANHUTENbLHBIX YacTer U TpyGonposoaos Ha P, oT 0,10020,0
Mna (oT 1 A0 200 krc/cm?). OBLme TexHU4eckne TpeboBaHms

FOCT 28759.5—90 ®dnaHubl cocyaos 1 annapaToB. TexHu4eckue TpebosaHna

Uzpanue ocpmumansHoe
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Mpurmeyanue—lpn NONbL30BaHUM HACTOALMM CTaHAAPTOM LienecoobpasHo NPoBEpUTL AENCTBUE CCbINOM-
HbIX CTaHAAPTOB B MH(OPMAaLMOHHON cucTeme OOLLEro rnorb3oBaHus - Ha oduumanbHoMm caite deaepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PETYNMPOBAHMIO U METPOSOMMK B ceTn VIHTepHET M No exeroaHo usgasaemomy MHGOPMaLUOH-
HOMY yka3aTernto «HaunoHanbHble cTaHgapThi», KOTOPLIA ony6GrMKoBaH NO COCTOSAHMIO HA 1 AHBapA TeKyLlwero roga, u no
COOTBETCTBYIOLMM €XEMECSYHO U34aBaeMblM MH(OPMALIMOHHBIM yKasaTernsiM, onybnmkoBaHHbIM B Tekywem rogy. Ecnn
CCbINIOYHbIA CTaHAAPT 3aMeHeH (M3MeHeH), TO NP NOMb30BaHUM HACTOAWMM CTaHAAPTOM crneayeT PyKOoBOACTBOBaTLCA
3aMeHsIIoWUM (U3MEeHEHHbIM) CTaHaapToM. Ecnu cCbinouHblli cTaHaapT OTMeHeH 6e3 3aMeHbl, TO MoMoXeHue, B KOTo-
pPOM AaHa CChinka Ha Hero, NPUMEHSIETCS1 B 4acTu, He 3aTparvBalowent 3Ty CCbINKy.

3 O603HaueHusA

B HacTosILeM cTaHAapTe NPMMeHEHbI crieayolne 0603HaUeHNS:

Ag— cyMMapHas nnoaab ceyeHus 6onToB (LUNUNeK) No BHYTPeHHeMY AnameTpy pesbbbl Unn Harpy>KeHHoOMyY
CeueHMIo HaUMeHbLLIero AMamMeTpa, MM

a— nneyo ycunuii B bontax (wnunbkax) ceobogHoro dnaHua, Mu;

b — nneyvo ycunuii B 6ontax (LWUNUMbKax), MM;

by — adbchbekTnBHasA WnpuHa Npoknagku, Mm;

b, — WMpUHa Npoknagku, MM;

¢ — npubaeka Ha KOppo3uio, MM;

Cr — koacbbuLmeHT, yuuTbiBatoLLmiA U3rnb Tapenku conaHua mexay bontamu (LLnubkamm);

D, — HapyxHbIi aAvameTp cbnaHua, MMm;

D — BHyTpeHHUIA guameTp cbnaHua, Mm;

Dg — pnameTp OKpY>KHOCTM pacnonoxeHusa 601ToB (LWnunek), Mm;

D, — pacueTHbIi aguaMeTp NpoKnagku, Mm;

D,, , — HapyXHblli AnamMeTp NpoKnagku, Mm;

D, — BHyTpeHHUWI gnameTp KonbLa ceobogHoro chnaHua, Mum;

D,, «— HapyxHblA avameTp KonbLa ceo6oaHoro dnaHua, Mm;

D, — HapyxHblli gnameTp koHTakTa 6ypTa u konbLa cBoboaHoro pnaHua, Mu;

D* — npveepgeHHbIi guameTp dnaHua, Mm;

d — HapyXHbIil AnameTp 6onTa (LWNUbLKK), MM;

E, — ycnoBHbIli Mogynb cxaTtusi npoknagku, MMa;

Ego — MOAyNb NPOAOALHOM yNpyroctn matepuana 6onta (Wnunbku) npu temnepatype 20 °C, MlMa;

EK20 — MOAyNb NPOAOMbHOM YNpyrocTn maTepuana ceobogHoro kosbla npy Temnepatype 20 °C, MlMa;

E,— mopynb npoaonbHoli ynpyroctu Matepuana ceobogHoro konbsla npu pacyeTHol Temnepatype, MMa;
Es— mopaynb npogonsHoi ynpyroct Matepuana 6os1Ta (LUNUMbKK) Npu pacyeTHOR Temnepatype, MMa;

E12°, ,:—220) E?° — mopgynb NpoAonbHOM YrpyrocT MaTepuana dpraHLa npu Temnepartype 20 °C, MMa;
E,, E;, E— moaynb NpoaonbHOR ynpyrocTv matepuana dnaHua npu pacyeTHol Temnepatype, MMa;
E,fg) — MoZynb NPOACILHOM YpYrocTn MaTepuana Kpbilwky npu Temnepatype 20 °C, MIMa;

E,, —Moaynb NpoAonbHON ynpyrocTk matepuana KpbILLKW Npu pacyeTHol Temnepatype, MMa;

€ — NNeYo YCUnus oT AeNCTBUA AaBneHns BHYTpMW dhraHua, MM;

F — BHelLHAs oceBas cuna (pacTsrupatoLias cuna 6epeTcsa co 3HaKoM MMC, CKUMaLLasa cuna — co 3Hakom
MuHyc), H;

f — koatbpULIMEHT yBeNUYEHUN U3TMBHBLIX HANPSKEHUI B ceYeHUn Sy NpUBapHOro BCThIK (hriaHLa;

fs — nnoLaab NonepeqHoro ceveHns 6onTa (LWNunbkK) Mo BHYTPEHHEMY AMameTpy pe3bbbl Unu ceveHuo Hau-
MeHbLLEro AuameTpa, Mm2;

h, hy, h, — TonwmHa Tapenku naHua, Mum;

hy— paccTosiHue oT HapyXHOW MOBEPXHOCTU obeyaitku 40 BHYTPEeHHe OKPY>KHOCTU KoHTakTa 6ypTa 1 konbla

cBoboaHoro hnaHua, Mm;

h,— TonwwmHa konbua ceobogHoro hraHua, MMm;

hyp, 84— TONLIMHA KPLILLKW W €€ (hnaHLIeBO YacTh, COOTBETCTBEHHO, MM;

hy, — TonLwMHa Npoknagkyn, Mm;

h, — TornumHa Tpy6HOW peLLeTKu N 3aknagHoii AeTany Mexay npoknagkamu, M;

2
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Kogx — KOabpurLmMeHT 0bxaTns Npoknaaku;

K — oTHoLLeHWe Hapy)XHOro AgnamMeTpa Tapenku chrnaHLa K BHyTpeHHEMY AMaMeTpy;

Ko — OTHOLLEHME Hapy>XHOTo AnameTpa NoCKOMN KPbILLKK K cpeaHeMy AnameTpy Npoknaiku;

Kt — koathdrLMeHT yBenuueHns gonyckaeMblX HanpskeHWi npy pacyeTte onaHueB ¢ y4eTOM CTECHEHHOCTU
TemnepaTypHbIX AedopMaLinii;

K, o — KoatpprumneHT ycnoaw@ paboThbl;
K| s — K03hpMLMEHT YCIIOBNIA 3aTAXKKM BONTOB (LUNWNEK);

K| - — KO3(PhULIMEHT yueTa Harpyskv OT TemnepaTypHbIX AedopMaLinii;

Ko — KoathbbuLMEHT yBeNMIeHNs oMyCKaeMoro yria nosopoTa naHues npu UCMbITaHU;

Lg — acbcbekTnBHan AnuHa 6onTa (LWNWnbKK) Npy onpegeneHni NogativeocTu, Mm;

Lg , — paccTosiHne Mexay OrnopHbLIMU MOBEPXHOCTSAMU raiikv U rofloBK1 6orTa Uim ornopHLIMU MOBEPXHOCTSAMU
raek, Mum;

/— pnuHa KOHWUYECKON BTYNKN NpUBaPHOro BCTIK haHua, MM;

ly— napameTp ANuHbI BTYIKW, MM;

M — BHeELUHWIA n3rnbatoLw i MOMeHT, H-MMm;

MM — pacyeTHbIN U3rnBaroLLMii MOMeHT, AeiicTByIoLMIt Ha chnaHel, Npu 3aTspkke H-mwm;

MP — pacueTHbI U3rnBaroLLUil MOMEHT, AelCTBYIOWMIA Ha chnaHel B pabounx ycnosusix, H-mMm;

M, — pacyeTHbIi n3rnbaroLLmii MOMEHT, AeCTBYHOLLMIA Ha koMbl cBoGoAHOro onaHLa Npu 3atskke, H-mwm;

MP — pacyeTHbIN M3rubatoLLnin MOMEHT, AENCTBYIOLLIMIA Ha KoNbLIOo cBOBOAHOrO hnaHua B paboumx yernosusx,
H-mm;

My, — KpYTALLMIA MOMEHT Ha KIltoYe npu 3aTsbkke A1 60nTo8 (wnunek), H-vwm;

m — NpoKNagaoYHbIi KOIPDULIMEHT;

N — 41Cro LIMKIOB N3MEHEHUs PEeXMMOB aKCriyaTaLuy;

N, — uncno yuknos c6opok — pasbopok;

[N], — Aonyckaemoe Y1CIIO LIMKIOB USMEHEHWs PeXXMMOB aKkcnnyaTaLum;

[N], — Aonyckaemoe 4ncno Lmkios c6opok — pasbopok;

n—yucno 601ToB (LWNWNekK);

n, — ko3 ULMEHT 3anaca NPOHHOCTU Mo Npeaesny Teky4ecTu;

np— KoadhdULUMEHT 3anaca NPOYHOCTU MO Npeaeny AnUTeNbHOW NPOYHOCTY;

n,— koapduULMEHT 3anaca NpoYHOCTM NO Npeaeny NonayyecTty;

P 6w — YCUnne, Heobxoammoe Ansi CMATUS NPOKaaK1 Npu 3atsbkke, H;

Pg— pacyeTHas Harpyska Ha 6onTbl (LLUNWIbKK) NpK 3aTshkke, Heobxoaumas ansa obecnevyeHns B paboumx ycno-
BUSIX A@BeHWs Ha NpoKnaaKy, A0CTaTovHoro Ang repMeTusauum conaHueBoro coeguHeHus, H;

Ps, — pacyeTHas Harpy3ska Ha 60nTbl (LUNWALKK) NpKU 3aTskke, Heobxoammas ans obecneyeHns obxaTuns npo-
KnagKkv 1 MUHUMarnbHOro HavyansHoro HatskeHus 6onToB (wnunek), H;

Py" — pacdeTHasi Harpyska Ha BONTbl (LUNUMbKK) NPY 3aTsHkke briaHueBoro coeanHeHuns, H;

P6p — pacyeTHas Harpy3ska Ha 6onTbl (LWnunbkK) donaHLeBbIX coeauHeHuii B paboumx ycnosusix, H;

p— pacyeTHoe AaBrneHue (BHYTpeHHee — MonoXuTensHoe, HapyxHoe — oTpulatensHoe), MMa;

Prnp — NPUBEAEHHOE AaBIIEHMWe, MMa;

Q, — paBHoAeiCTBYoLas Harpyska oT AasneHus, H;

Qpy — NpUBeAeHHas Harpyska, Bbl3BaHHas BO3AENCTBUEM BHELLHEN bl 1 narnbaroLlero MmomeHTa, H;

Q;— Harpyska, Bbl3BaHHasi CTECHEHHOCTbIO TeMnepaTypHbIX Aedopmaunmia, H;

[q] — pnonyckaemoe yaensHoe gasneHue, MMa;

g — pacyeTHoe yaensHoe aaenexue, Mla;

Gosx — YOENbHOE AaBneHune obxaTus npoknaaku, MMa;

R, — paauyc KpuBM3HbI cdrepudeckor YacTn HeoTBOPTOBAHHOM KPbLILLKU, MM;

R,— ycunue Ha npoknagke B paboumx ycnosumsx, Heobxoaumoe Ans obecneyeHns repMeTiHOCTU chraHLeBoro
coeanHeHus, H;

S, — aKBMBaneHTHas TonwuHa BTYNKK donaHua, Mm;

Sy — TonLwmMHa BTYNKN NPYBAPHOro BCThIK hnaHua B MecTe NpuBapku k obevarike (Tpybe), TonLmHa obevanku

(Tpy6bl) Mnockoro dnaHua unm 6ypta ceobogHoro dnaHua, Mv;
S| — TonwuHa BTYNKM MPUBApPHOTO BCTHIK hriaHua B MecTe npucoeanHeHns K Tapeske, MM;
{ — pacuyeTHas TemnepaTypa CTEHKM kopnyca (LUTyuepa) B MecTe pacnonoxeHusi oniaHueBoro coegmHeHus, °C;

3
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o1, tgo, ly — pacyeTHasa Temnepatypa dnaxua, °C;

ts— pacyeTHas Temnepatypa bonTa (Wnunbku), °C;

t,— pacyeTHas TeMmnepatypa ceoboaHoro konsLa, °C;

t, — pacuyeTHasi Temnepatypa KpbiLku, °C;

t, — pacyeTHasa Temnepatypa TpyGHOV peLleTkn UK UHOW 3aKnaaHomn aeTanu, saxaroi mexay dnatuamu, °C;

Xyp— NapameTp NiocKom KpbILLKY;

X — OTHOCUTENbHas ANVHa BTYIKU donaHLa;

¥, — NogatnvBoCTb Npoknaaku, MMm/H;

Yg — nogatnuneocTb 60ATOB (Wnunek), Mm/H;

Y1 Yep2: Yop — YTNOBas NoAaTnmMBoCTk priaHua npu satskke, 1/H-mm;

¥, — Yrnosas nogatnnBocTb CBOBOAHOrO KonbLia npu 3atsixkke, 1/H-mm;

Yep.n— YIIOBasA MoAaTNMBOCTb thnaHua, Harpy>KeHHOTo BHELIHUM U3rbaroLm MoMeHToM, 1/H-MM;

Yep.c— YTI0Bas NoAaTnMBOCTL KosbLia cBOGOAHOrO dhriaHLa, HarpyXXeHHOro BHELUHUM U3rnGatoLLM MOMEHTOM,

1/H-mm;

Yip — YITIOBasi NOAATIIMBOCTb MIIOCKOW KPLILLKA UMK YrIioBas NoAaTiMBoCTe dhriaHua co cchepuyeckoin HeoTbop-
TOBaHHOW KpbILLKORA, 1/H-MM;

0. — KO3Q(PULMEHT XKEeCTKOCTU hrnaHLIeBOro CoeaMHEHUs, Harpy>KeHHOro BHYTPEHHUM AaBNeHUeM UM BHELLHEN

OCEeBOW CUIOW;

0y — KO DULMEHT KeCTKOCTU (hNaHLIeBOro COeANHEHWS], Harpy>KeHHOro BHELLUHUM U3rnbatoLLM MOMEHTOM;

Olgy1, Olgyps Oy — TEMMEPATYPHBINA KOIDPULMEHT NIMHERHOTO pacluupeHns matepuana dpnaxua, 1/°C;

0Olg — TemnepaTypHbl KoapdMLMEHT MHeRHoro paclumpeHus matepuana 6onTa (wnunekw), 1/°C;

o, — TeMnepaTypHbIi KosdpdnLneHT MMHeRHOro paclumpeHus Matepuana Kkoneba ceobogHoro dnaHua, 1/°C;

0L, — TEMMEPaTYPHbIA KO3PPULUMEHT NMHENHOTO pacluMpeHmst MaTepuarna Kpbilku, 1/°C;

0O, — TemnepaTypHbIii koadhpULIMEHT NMHERHOTO pacluMpeHUs MaTepuana TpyGHO peLLeTKn Ui UHOV 3aKnaaHO
aetanw, 3axaTon mexay cdnaHuamm, 1/°C;

0Ol — KO3PPULIMEHT KOHLEHTPaLMK HanpskeHWi;

B, Bu, By, Bz — pacyeTHble koathdrLMeHTbI, 3aBUCSILLIME OT COOTHOLLEHUSI Pa3MepoB Tapenku rnaHua;

Br, Py — pacueTHble KoathpuLmeHTbI, 3aBUCSLLME OT COOTHOLLEHWS pa3MepoB BTYNKU hrnaHua;

[ — oTHOLUEHVe TOMLWMHBI BTYSKW B CeYEHUN Sy K TONLWMHE B ceueHnn Sy;

Y— XeCTKOCTb hbniaHLEeBOoro coegmHeHust, H/mm;

& — koacbbrUMEHT yBENUUEHUS AOMYyCKaeMbIX HaNPSKEHWIA NpU 3aTshkke Ans hraHUeBbIX CoeMHEHWI;

T — KO3 DULIMEHT, YUNTbIBAOLLMI KOHLEHTpaLWIo HaNpsbkeHU B peabbe;

B, — yron nosopoTa KofbLa ceobogHoro dprnaHua B pabounx ycrnosusix, pag;

[©] — ponyckaembliii yron noBopoTa NpuBapHOro BCThIK donaHua, nnockoro donaHua unm bypta ceobogHoro chnaHua
B pabounx ycnosusix, pag,;

[O], — monyckaemblid yron nosopoTa Konbla ceBobogHoro dnaHua B pabounx ycrnosusx, pagd;

A — ko3t OUUNEHT;

Ay — napameTp chepniecko HeOTEOPTOBAHHOM KPbILLIKY;

{ — koachpULMEHT, 3aBUCALLMIA OT COOTHOLLEHUSI pa3MePOB BTYSIKM hnaHua;

G, — pacyeTHasa aMnNAMTy4a NnpuBeAeHHbIX Ypyrux HanpshxeHuid, MMa;

cb —pacdyeTHasa amMnnuTyAa NpUBEAEHHLIX YNIPYriX HanpsikeHWid ans pabouux yenosuit, MMa;

o§° — BpeMeHHoe COoMnpoTHBIIeHe MaTepyana bonToB (wnunek) npu Temnepatype 20 °C, MIMa;

G, — BpeMeHHoe ConpoTUBIIEHWE MaTepuana 601ToB (LUNWUek) Npu pacyeTHol TeMnepaTtype, MMa;

Gzo_ npegen TekydecTn matepuana 6ontos (Lwnunek) npu Temnepatype 20 °C, MIMa;

o, — npeaen TekyyecT Mateprana 60nToB (LLNunek) Npu pacyeTHoW Temnepatype, Mla;
GMOS — cpefiHee 3HaveHWe npeaena AnUTenbHON NPOYHOCTY MaTepuana 6onTos (Lnunek) 3a 10° 4 npu pacuet-
Hol Temnepatype, Mla;
G1op10° — CPEAHNI 1% - HbIN Npeaen NonayvecTy Matepuana 60nTo. (lnunek) sa 10° 4 npu pacueTHol Temnepa-
Type, MlMa;

oY, Gj — MepuanoHanbHoe 3ribHoe HanpspkeHue BO BTYNKe dhnaHLa B cedeHnn Sy u Sy CoOTBETCTBEHHO,
MMa;
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o'y, Of, — PacyeTHble MepuanoHanbHble HanpsxeHWs B obeyvaiike (BTyNKe) cnaHua Npu 3aTskke Ha Hapyx-
HOW W BHYTPeHHel NoBEPXHOCTU COOTBETCTBEHHO (B cedeHun Sy), MMMa;

61, Of, — PacyeTHble MepUAMOHabHbIE HAMPSXXEHUS B ceveHNn Sy chnaHua npy saTaxke Ha HapyKHOW U
BHYTPEHHel MoBEepXHOCTN COOTBETCTBEHHO, MIMa;

Y5, OV, — OKPY)KHbIE HAMPSDKEHUS MIPU 3ATSIKKE Ha HAPYXKHOI 11 BHYTPEHHEN MOBEPXHOCTU COOTBETCTBEHHO
(ceverue Sy), MMa;

ols, O — PaananbHble HaNPsXXeHWA Npu saTsbkke (ceveHune Sy), MMa;
O3, Opq — OKPYXKHbIE HANPSKEHUS NPY 3aTSHXKKE HA HAPYXKHOW W BHYTpeHHe NOBEPXHOCTI COOTBETCTBEHHO
(ceueHne Sy), MMa;
05, Os — PaauarbHble HanpskeHUs Npu 3aTsxke (ceveHne Sg), MMa;
o}, of — pacueTHble MepuanoHanbHbIe U3TMBHbIE HAMPSKEHUS B paBoumX yCrioBUsIX (B cedeHnmn Sy 1 Sy cooT-
BeTcTBEHHO), MMa;

08 ms Obum — MepranoHarsHble MeMBpaHHbIe HanpsKeHnst B paboqnx yerosusx (B ceveHun Sy n S, cooTser-
cTBeHHo), MlMa;

Ofyo — OKPYXHblE MeMGpaHHble HanpskeHrs B pabounx ycrnosusx B cedeHnn Sy, MMa;
c$1, 6, —MepnanoHarksHsle HanpshkeHs 8 obevaiike (BTyrke) B paboumx yCnoBusX Ha HapyXXHOW 1 BHYTPeH-
Heli NoBEepXHOCTU COOTBETCTBEHHO (B ceverun Sy), MMa;

ob,, 0f, —MepnaroHansHble HanpshkeHs B obeyalike (BTYIKe) B paboumX YCIOBUSIX Ha HaPYXXHO U BHYTPeH-
Heli MOBEPXHOCTU COOTBETCTBEHHO (B ceveHun Sy), MMa;

6h;, Of4 — OKPYXHble HarnpsbkeHus B obevaiike (BTysike) B pabounx yCroBusiX Ha HapyXXHOMN 1 BHYTPEeHHe
MOBEPXHOCTSIX COOTBETCTBEHHO (B ceveHunm Sy), MMa;

Ofs, Obg — PaauarnbHble HanpsbkeHUa B pabodmnx ycrnosusx (ceverune Sy), MMa;

0%, Of, — OKpyXHble HanpsbkeHusl B oGevaiike (BTYIKe) B paBoqmX YCNOBUAX Ha HAPYXXHOM U BHYTpeHHei
NOBEPXHOCTSIX COOTBETCTBEHHO (B ceveHunmn S,), MMa;

0'1’5, 026 — paguarnbHble HanpsbkeHUs B paboumnx yenosusix (cedyeHune S;), MMa;

Gg1 — pacyeTHoe HanpsbkeHue B 6onTtax (Lnunbkax) npu satsbkke, MMa;
Gg, — pacyeTHoe HanpsbkeHue B GonTtax (Lununbkax) B pabounx ycnosusax, MMa;

Oy — pac4eTHoe HanpsbkeHue B konbLe cBoboaHoro chnaHua npu sataxke, MMa;

oP — pacueTHoe HanpsikeHue B KonbLe cBoboaHoro dinaHua B pabounx ycnosusx, Ma;

OR — PaavanbHoe HanpsbkeHue B Tapesike NPUBapHOro BCThIK hnaHLa, nnockoro dnaHLa u 6ypte ceobogHoro
dnaHua B ycnosusix 3ataxku, MMa;

OY — OKPYXHO€ HanpsbkeHue B Tapenke NpuBapHOro BCThIK chnaHua, nnockoro dnaHua n 6ypte ceobogHoro
dnaHua B ycrioBusix 3aTsbkkn, MMa;

OR — paauaneHoe HanpsbkeHue B Tapenke NPUBapHOTo BCThIK dhnaHua, nnockoro cnaHua n 6ypte ceoboaHoro
dnaHua B pabounx ycnosusax, MMa;

oP — OKpYXXHOe HanpsbkeHWe B Tapenke MpUBapHOro BCThIK chriaHua, nrockoro dnaxua u 6ypte ceoboaHoro
dnaHua B pabounx ycnosusx, MMa;

[c], — Aonyckaemoe 3HaueHne YCNOBHbLIX YNPYIMX HaNpshkeHUi B cedeHun S, MMMa;

[G]S — HOMUHanNbHOe Aomnyckaemoe HanpsieHue Ans 6onTos (wnunek) B pabounx ycnosusax, MMa;
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[0]3 — gonyckaemoe HanpsbkeHue ans 6onTos (Lwnunek) npu 3atsbkke, MMa;

[cs]g — Jonyckaemoe HanpsbkeHne ans 6ontoe (Wnunek) B paboumx YCroBUAX U NpU pacHeTe Ha yCIioBus

ucnbiTaHusa, MMa;
[6]?° — nonyckaeMoe HanpsbkeHue Ans MaTepuana donaHua unu 6ypTa cBoboaHoro dnaHLa Npu TeMneparype
20 °C, MIa;
[c] — AonyckaemMoe HanpsikeHWe anst maTepuana conaHua unu bypta ceoboaHoro donatua npu pacHeTHoN Temre-
patype, Mla;
[cs]fo — gornyckaeMoe HarnpsbkeHue anst MaTepuana konbua csobogHoro chrnaHua npu temneparype 20 °C, MMMa;
[c], — AonyckaeMoe HanpsbkeHve Anst Matepuana konbLa csoboaHoro draHua npu pacyeTHoM Temnepartype,
Mna;
[c],, — AonyckaeMoe 3HadeHWe oBLUMX MeMBpPaHHBLIX U U3TMBHBIX HAMPSPKEHUIA B COOTBETCTBUM C NYHKTOM 8.10
FOCT P 52857.1, MMNa;

[c]g — Aonyckaemoe 3HavyeHWe CYMMapHbIX OOLLUMX Y MECTHbIX YCMOBHbIX YNPYrMX MeMOpaHHbIX U U3rMBHbIX
HanpsxeHWi B cooTBeTCTBMU € NyHKTOM 8.10 FOCT P 52857.1, MIa;

AGY,, Ach,, Ach,, Ach,, Ach,, AGR, AG;, —MaKCMMarbHbIE PASHOCTM 3HAYEHWUA HANPSDKEHWIA NPU PasInyHbIX

3KCMIyaTauMOHHbIX Harpyskax, MMeLLUX MecTo B TeYEeHWe OaHO-
ro uvkna HarpyxeHus, MlMa;

W — KoapULMeHT;
®1 — Ko3ahpMLUMNEHT chepryeckort HeoTEOPTOBAHHOW KPLILLIKW.

4 O0LWwme nonoxeHus
4.1 OCHOBHbIe TUMbI (hriaHLeBbIX COEAUHEHWA, paccMaTpUBaeMbIX B HACTOSILLLEM CTaHAapTe, NpuBeaeHbl Ha

pucyHkax 1 — 3. Ha pucyHke 1 nprveeaeHsl npumepsb! hnaHLeBbIX CoeAUHEeHUI C MPUBapHbLIMU BCTLIK chriaHLaMm,
Ha PUCYHKE 2 — C NIOCKUMW NpUBapHbIMK driaHUamu, Ha pucyHke 3 — co cBobogHbIMU chnaHLamu.
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HacToswwmii cTaHaapT NO3BONSAET Takke paccyUTbIBaTh hnaHLeBble CoeaMHEHNSI CMeLlaHHbIX TUMOB: NpK-
BapHble BCTbIK — C NIOCKNMM, NIockne — co cBoBogHbIMU cbnaHuamu 1 T. 4., coeaMHeHns dnaHLia ¢ NIockKoi
1N HeoTBOPTOBaHHON ChepUUECKOn KPLILLKOH, a Takke thnaHLeBble CoeanHEHNs ¢ 3apkaTbiM1 Mexay dnaHuamm
TPYGHLIMU PeLLUETKaMU UNu APYTMMI 3aKnaaHbIMU AeTansaMu.

PekoMeHaLmWK no npegenam npumeHeHus dornaHLes U Npokiagok pasnuyHbIX TUMOB NpreeaeHs! B NpUo-
KeHUU A,

4.2 HacTosiLuuii meToA pacyeTa pacnpocTpaHsieTcs Ha chnaHLUeBble coeanHEHUs, OTBeYaloLLIME YCTIOBUAM:

S]IS)

<5; (1)

2h

YKMNOH BTYNKW MPMBAPHOTo BCTLIK chnaHLua He AomkeH npesebiwaTs 1:2,5 (0,4):

S-S co4. 3)

Ecnv yknoH BTYNKu NprBapHoro BCThIK dprnaHua npesbiwaeT 1:3 (0,33), BTyNka AomMKHa UMeTb LnuHapUu-
YeckKyto YacTb TONLMHOR Sy 1 AnWHONK He meHee 1,58,

4.3 Mpw pacyeTe pnaHLeBbIX COeAUHEHUI y4UTLIBAIOT CeayoLlve BUabl Harpy3ok:

- ycunue 3aTskk 6onToB (Lwnunek);

- BHYTPEHHEee UNW HapyXXHoe AaBleHue;

- BHELLHIOI OCEBYIO CUNY;

- BHELUHWiA narubatoLyii MOMEHT;

- YCUNWS, BbI3BaHHbIE CTECHEHHOCTHIO TeMnepaTypHbIX AedopMaLuii a11eMeHToB hraHUEBbIX COeaNHEHUIA,
BKNtoyas conaHubl, 6onTbl (LUINKILKK) U 3axkaTyro Mexay dnaHuamm TpyGHyto pelleTKy unu saknagHyto getans.

Ecnv mexay cdnaHuamu 3axaTa TpybHan peleTtka unv saknagHas getanb, gaBneHus no o6e cTopoHbl
KOTOPOIi oTAMYatoTCs ApYr OT ApYyra, B pacyeTe hraHLeBoro coeguHeHUsa cneagyeT y4uTbiBaTh AaBneHue, aei-
CTBYIOLLEe Ha kaxabli U3 bnaHues B OTAENBHOCTY, U obLuee aAna AByx dnaHues ycunue B 6ontax (Lnunbkax).

Ecnu B kauecTBe OTBETHOrO chraHLa UCNOMb3YIOT KpaeByto YacTb TPYBHOW pelleTkn KoXyXoTpybuaToro
TennoobMeHHOro annapara, To Npu onpeaeneHun Harpy3ok, AeACTBYIOLLUX Ha 3NeMeHTbl (hnaHLeBoro coeimHe-
HYS1, U YIOB MOBOPOTOB thraHUeB cnedyeT yunTeiBaTh AecopMaLm Koxyxa, TpyOHOro nyuka U peLleTku B CooT-
BetcTBUN cTOCT P 52857.7.

4.4 Ecnn BHelHAA oceBasl cuna F BKIoYaeT COCTaBNSIIOLLYIO OT AaBfeHUs, B pacHeTHble hopmMyIbl
cnegyet BMecTo F noacTaenstb (F-Qp).

dnaHueBble coeANHEHNs AOMKHbI OTBEYATb YCIIOBUSIM MPOYHOCTU U MITIOTHOCTY Kak B Cfly4Yae yyeTa BHeLU-
Hel 0ceBOW cunbl U U3rMbatoLL,Eero MOMeHTa, Tak U NPy pacyeTe TONbKO Ha AeCTBUE AaBNeHUS.

PekomeHaaLmm no BeI6opy HOpManu3oBaHHbIX (hriaHLEeBbIX COeAMHEHUI, Harpy)XeHHbIX AaBneHneMm, oce-
BOW CUNOWA U u3rnbaroLum MOMEHTOM, NpuBeaeHbl B npunoxeHun b.

4.5 Ecnu annapat paboTtaeT Npu HECKONMbKUX pasnnyHbIX pexmMax, pacyeT 4oSKeH ObiTb BbIMNONHEH Ha
ycnosusi, obecneynBatoLme NPOYHOCTb U FepMETUYHOCTL (hriaHLeBbIX COEAUHEHUIA NPU BCEX peXUMax.

4.6 PacyeTHble TemnepaTtypbl an1eMeHTOB ¢hriaHLEeBOro coeguHeHust, Heobxoaumble Ans onpegeneHus punsnko-
MeXaHUYeCKMX XapaKTepUCTMK MaTepuraros 1 A0MycKaeMbIX HaNpsbKEeHWH, a Taloke Npu pacdeTe Ha NPOoYHOCTb C
Y4eTOM CTECHEHHOCTU TeMnepaTtypHbIX AechopmaLuid, onpeaensitoT Ha OCHOBaHUM TEMNOTEXHUYECKUX pacHeToB
Unu pe3ynbTaToB UcnbiTaHuii B cooteeTcTBUM ¢ TOCT P 52857.1, pasgen 5.

PekoMeHgaLum no HasHayeHUIo Temnepartyp anemMeHToB hnaHLLeBoro coeauHeHUsl Npyu OTCYTCTBUM pe3yib-
TaToB crneumanbHbIX TEMNOTEXHUYECKUX PACYETOB UMK pe3yNbTaTOB UCTLITAHUIA NpUBeAEHbI B NpunoxeHun B.
PekomeHgaLuun, npvBeaeHHbIe B MpunoxeHun B, He pacnpocTpaHsiioTes Ha dnaHubl ¢ npopessamu U dnaHupbl,
Mexay KOTOpbIMM 3aXarta TpybHas pelueTka Unv 3aknagHas getarb.

4.7 Ecnv cBoboaHoe TemnepaTypHoe pacluMpeHue B OCEBOM HanpaeneHWU anemMmeHToB ¢riaHLeBoro co-
eIUHEHWS], HaXOASALLMXCS MeXay OMOPHBLIMU NOBEPXHOCTAMM raek (ronoskv 6onTta u raku), npesbiluaeT cBoboa-
Hoe TeMnepaTtypHoe nepemMeLlleHue 6onToB (LnNunek), pacyeT dpnaHues 1 60MTOB (LUNUIEK) C y4eTOM YCUIWH,
BbI3BaHHbIX CTECHEHHOCTLIO TeMnepaTypHbIX AedopMauuii aneMeHToB naHLeBbIX COeAIMHEHUI, fonyckaeTcs
He NpOoBOAUTL B CNeAyoLUX cryyasix:

- ecnu pacyeTHasl TemnepaTypa aneMeHToB hraHueBoro coeaguHeHus He npesbiwaeT 100 °C;
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- ecnu cBobogHoe TemnepaTypHoe pacluMpeHne B OCEBOM HanpasneHnn anemMeHToB dnaHLeBoro coeau-
HEHWS, HaXOOALLMXCA MEeXAY OMOPHLIMU MOBEPXHOCTAMU raek (ronoBkn 6onTa u raiku), Bkoyas cnaHupsl U
3axaTyro mexay drnaHuaMu TpybHyo peLueTKy Unv 3aknagHyro aetanb, npesbilwaeT cBobogHoe TemnepaTypHoe
nepemMeleHne 6ontos (Wnunek) He 6onee yem Ha 10 %.

4.8 Ecnut Heo6x0aNMO y4eCTb YCUIUS, Bbi3BaHHbIE CTECHEHHOCTLIO TeMnepaTypHbIx AedopMaLmii SnemeH-
TOB chnaHLeBoro coeanHeHus, cneayeT BLINOMHUTL ABa pacyeTta: pacyeT 6e3 y4eTa yCUIUiA, Bbl3BaHHbIX CTEC-
HEHHOCTbIO TeMnepaTypHbIX AedopmaLpii aneMmeHToB naHLEeBbIX COeAUHEHWI, U C UX YUETOM, UCNOSb3Ys B
Ka)KQoM cnyvae COOTBETCTBYIOLME 3HaYeHUs AonyckaeMblX HanpskeHWi . Mpu 3TOM B KaXKAOM criydae AomkHa
obecnevmBaTbCA NPOYHOCTL U FePMETUHHOCTL BCEX 3NIEMEHTOB (hriaHLeBOro CoeaUHEHNS.

4.9 Heo6x0AUMOCTb BbINOMHEHUS pacyeTa hnaHLEeBoro coevHeHUst Ha MasioUMKIOBYHO YCTanocTb onpe-
aensetca B cootBeTcTBUM ¢ FTOCT P 52857.6 B 3aBUCUMOCTY OT pacHeTHOrO KofidecTea cbopok — paszBopok 1
LIMKIOB Harpy>XeHus AasneHnem unm TennocMeH.

4.10 PacueT chnaHueBoro coeguHeHUs Ans yCrIoBUIA UCTIbITaHUI MPOBOAAT TakK e, Kak Ansa paboumx ycno-
BviA. Mpu 3TOM gonyckaemMble HanpsbkeHUs 415 YCI0BUIA UCTIbITaHWs NpuHUMatoTca B cooteeTcTBun ¢ FOCT P
52857.1 v npunoxeruem . PacueT chnaHLeBoro coeavHeHUs Anst yCroBuiA UCNbITaHWs NPOBOANTL He TpebyeTcs,
€CI1 BbIMONHAETCA COOTBETCTBYIOLLee ycrosue, npuseaeHHoe B TOCT P 52857.1 (nyHkT 8.4).
4.11 PacyeT chrnaHLeBbIX cOeAUHEHWIA Ha MPOYHOCTb U FrepMETUYHOCTb COCTOUT U3 CfieAyoLWMX 3TanoBs:
- onpefeneHvsa ycunus, AeNCTBYIOLLEro Ha Npoknaaky B pabounx ycnosusx, Heobxognmoro Ana
obecrieyeHus repmeTUYHOCTU haHLEBOro COeANHEHUS], U ycunus, Heo6xoanMoro AnA nepBoHa-
YarbHOro CXaTusl MpoKnagKku;
- onpegeneHvs ycunus B bonTtax (LWnunbkax) B pabounx yCnosuax 1 ycunus npu satshkke, Heobxo-
Aumoro ansi obecneyeHns repMeTUYHOCTY hriaHLEeBoro coeauHeHus B pabounx yenosusx. Mposep-
Ka NpoYHOCTM BOMTOB (LLUNWUMEK) U NPOKNaaKu;
- pacyeT Ha NPOYHOCTL 3NeMeHTOB hriaHLEBOro CoeAMHEHUS NPY 3aTsHKKe U B Paboumnx yCnoBUaX Npu
AelicTBMU AaBneHus, yeunuii B bonTtax (Wnunekax), Heobxogumblix gns obecneveHns repMmeTudHo-
CTU thraHLUeBoro coeanHEHWs 1 Apyrux Harpysok;
- MPOBEPKW YINoB NoBopoTa haHLes;
- pacyeTa aneMeHToB dhraHLeBoro coeguHeH1s Ha MasioLMKIoBYIO YCTanocTb B Criyvae, ecrnu Harpy-
XKeHWe HOCUT LMKITMYECKUIA XapaKkTep.

4.12 Ecnu anga yyeTa Bo3geicTBUA Ha dnaHew Koppo3noHHO-aKTUBHOW cpeibl Ha3HavaeTcsi npubaska kK
pac4eTHOW TOMLLMHE AN KOMMNEHcaL/MU Koppo3um, creayeT npu onpedeneHun nogatiMBoCTU (hriaHLEB U YCUITUIA,
AeNCTBYIOLMX Ha 3r1eMeHTbl haHLeBoro coeguHeHrs, UCnosb3oBaTb HOMUHANLHbIE pa3mepbl chraHua 6e3 Bbi-
yeTa npubasku Ha Kopposuto. [MNpu onpeaeneHnn HanpsPkeHWA Bo chnaHLuax cnegyeT BO BCEX CyYasix UCNOSb30-
BaTb pacyeTHbIe TOMLLMHbI 32 BbIMETOM NpnbaBkM Ha kopposuio B cooTBeTcTBUM ¢ TOCT P 52857.1 (nyHkT 12.1).

Ecnu ang sawutsl conaHLua oT BO3AeACTBUSA KOPPO3IUOHHO-aKTUBHOW Cpeabl UCNONb3yeTcs HaraBka Koppo-
3UNOHHO-CTONKOW CTarnblo, creayeT npu onpegeneHun NogaTnBoCcTU bnaHLes U YCUnuin, AeRCTBYIOLMX Ha ane-
MeHTbI hraHLEeBoro coeAMHeHUs1, UCMosb30BaTb HOMUHaNBHBIE pa3Mepbl (hnaHLa ¢ y4eTOM TOSILLMHBI HansaBKu.
Mpwv onpegeneHnn HanpskeHuid Bo hnaHue 1 NpoBepKe ero MPOYHOCTM YUYET Harnaekv NPOBOAST B COOTBETCTBUM
cFOCT P 52857.1 (nyHkT 8.8).

Ecnu ang sawutel OT BO3AENCTBUA KOPPO3IUOHHO-aKTUBHOM Cpeabl UCMosbayeTcs 06n1LoBKa MCTOM U3
KOPPO3WOHHO-CTOMKOM cTarnu, cnegyet npu onpeaeneHnn nogatnMeocTu onaHues, yCunuin, AeNCTBYOLUX Ha
anemMeHTbI riaHLEeBOro COeAMHEHUA, U HanpsXkeHWn BO chnaHLe UCNonb3oBaTb HOMUHaNbHbIE pa3Mepsbl hnaHua
6e3 yyeTa ToNWUHBLI 06NIULIOBKY.

5 Ycunus, Heo6xoaumble AN CMATUSA NPOKNaaku u obecneyeHus
repMeTUYHOCTU (PNaHUeBOro CoeanHeHus

5.1 OdbheKTUBHYIO LLMPUHY NPOKNaAKW BEIMUCNAIOT NO hopMynam:
- ANs NIOCKUX NPOKNaaokK:

by = b, npn b, < 15 Mm, 4)
by = 38,/b, npu b, > 15 Mm; (5)

10
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- Anda NpoKnaaok oBaJjibHOro U BOCbMUTpaHHOro cev4eHna:

by =2 (6)

PacueTHbIN AgnamMeTp NNoCKUX NPOKNaaoK BbIMUCHAOT No popmyre
Dcn = DH,I‘I - bO- (7)
PacueTHbIl AgnameTp Npoknagok oBasibHOro UM BOCbMUrPaHHOIo ceveHns paBeH cpegHeMy anameTpy

npoKnaaxu.
5.2 Ycunue, Heobxoaummoe Anst CMATUA NPOKNaaKky Npu 3aTshkKe, BbIYUCASAOT No opMyrne

P06>K = 0,5TEDC,-| bO Jobx- (8)

5.3 Yeunue Ha npoknagke B pabounx ycnosusix, Heobxoanmoe Ans obecrnieveHusi repmeTuiHoCcTy chrnaHue-
BOrO COeZIMHEeHNs], BbIYUCASIIOT Mo hopmyne

R, = 1Dy, by mp. )
B cniyyae pacyeTa Ha AieicTBUE HapyXHOro gasneHus npuHumarot R, = 0.

6 Yeunua B 6onTax (wnunbkax) conaHueBoro coeAMHEHWs Npm 3aTaxKe
M B paGoumx ycrnosusx

6.1 CymmapHyto nioLaab cedeHns 6oATOB (LLUNUAEK) MO BHyTPEHHeMY AnamMeTpy pe3bbbl UK HarpyxeH-
HOMY CEYEHWIO HaUMEeHbLLEro AnameTpa BblMUCAAT no hopmMyne

As = nfs. (10)

Mnowaaun nonepeyHebIX ceveHnii 6oNToB (LUNuUnek) NpyveeaeHb! B npunoxkeHun .
6.2 PaBHOAENCTBYIOLLYIO HArpy3Ky OT AaBneHus BbIYUCNSAT No (popmyne

Q, = 0,785DZ, p. (11)

6.3 MNprBeaeHHYH HarpysKy, BbI3BaHHYHO BO3AENCTBUEM BHELLHEN CUMbl U M3rnbatoLLero MOMeHTa, BblUnc-
nswT no dopmyne

4|m
Qu=F 2 D| L (12)
cn

6.4 Harpy3ky, BbI3BaHHY0 CTECHEHHOCTLIO TeMnepaTypHbIX AecbopMaunid, BbIMUCAAIOT Mo hopmMynam:
- B cOeaVHEHWsIX C MPUBAPHbLIMU BCTLIK (CM. PUCYHOK 1) 1 NAOCKUMU (CM. pUCYHOK 2) hrnaHLamu

Qr = Y| 01 Py (tgs — 20) + Oty hy (g — 20) — 0t (y + hy) (b5 — 20) |; (13)
- B coenHeHusix co cBoBoaHbIMU dbnaHuamum (CM. pUCcyHoK 3):
Q = y|_0a¢,1 hy(tgpr — 20) + Oy hy (Ep — 20) + 201, Ay (, —20) — 0 (hy + hy +2h,) (t5 - 20)J; (14)
- B COEANHEHUN C KPBILLKOM:
Q= YLocd) h(ty —20) + o hyp (t, —20) — 05 (W + hy) (s — 20)J; (15)
- B cryyae, ecrnuv Mexay dbnaHuamm saxara TpybHas pelleTka Unu nHas 3aknagHas aetans:
Qr = V[0t By (g — 20) + gy hy (g — 20) + 0t hy (t, = 20) — g (hy + hy + hy) (g — 20)]. (16)
11
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KoacbdbmumeHT xecTkocTH cbnaHLeBoro coeanHeHUs y onpeaensoT B COOTBETCTBUM C NpUnoxeHnem E.
Pusmnyeckrne n MexaHU4eckne CBONCTBA KpenexHbIX CTanein npreegeHsl B NpuioxeHun XK.

6.5 PacueTHyto Harpysky Ha 60nTbl (LUNUAbKA) hraHLeBbIX COeANHEHWIA BLIMUCASAIOT No hopMynam:

- pu 3aTsbkke bnaHLeBoro coegnHeHNs:

Ps' =max{Ps1; Py}, (7)

rae Pg, — pacyeTHas Harpyska Ha 60nTbl (LLUNWALKW) Npy 3aTskke, Heobxoarnmas ansa obecneyeHns B paboumnx
YCNOBUSIX AaBMEHWS Ha MPOKNaAKy, 4OCTAaTOYHOro AN repMeTusauum hrnaHueBoro coeanHeHns:

4o |M|
+F)+ R, + ——
a(Q, ) - Do
Pgq = max

a(Q+F)+ R, +

40LM|M| -Q
o

Den

KoadhuumeHTsl o1 oy onpeaensioT no npunoxeHuto E.
Ps, — pacyeTHas Harpy3aka Ha 60Tl (LWNWNBKK) NpK 3aTsbkke, Heobxodumas ans obecnedeHnst obxaTtusi npo-
Knagku 1 MUHUMarbHOTO HayasibHOro HaTshkeHWsl 60ToB (LNuek):

Ps, = max{Pow; 04As [G]g}i

-B pa6oqle YCINoBUAX:

4(1- aym M
P6'°:P6M+(1—a)(Qn+F)+Qt+7( gM)l | (18)
cn
7 NMpoBepKa NPOYHOCTUN GONTOB (WNUMEK) N NPOKNAaAKU
7.1 PacueTHble HanpskeHUs B 6onTax (LUnunbkax) BbIMMCAAIOT Mo dhopMynam:
- Mpy 3aTskKe:
Og1 = R 19
617 Zg (19)
- B pabo4unx ycrosumsx:
x 20
Cg2 = 5—-
62 = Z¢ (20)
7.2 Ycnosmsl IpoyHoCTY 6oNTOB (LUNunek) onpeaenstoT no hopmynam:
- Mpy 3aTsKKe:
061 <[olC; (21)
- B pabo4ux ycnosusx:
Cgp < [G]S. (22)

6
Jonyckaemble HanpsbkeHUs Anst GOTOB (LUNUMEK) NPU 3aTskKe [cs]SI 1 B pabounx ycroBusix [G]p onpeae-
NAT No npunoxexuto .
7.3 YcnoBve npovHocTH Npoknaaku (MpoeepsieTcs AN MSIrkUX Npoknagok) onpeaensitoT no dopmyre

max {P@”;Pg}
=—+1 ) 23
9=—p 5 <4l (23)

Honyckaemoe yaensHoe gaeneHue [g] onpeaensoT rno npunoxexuio A.
12
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8 PacueT cpnaHuUeB Ha cTaTM4YECKYH0 NPOYHOCTb

8.1 PacueTHbIi N3rubaroLwunim MOMeHT, 0eACTBYIOLWMIA Ha donaHel Npu 3aTsikKe
PacyeTHbIli u3rnbaroLLmii MOMeHT, ASACTBYOLLMIA Ha dbriaHeL, Npu 3aTskKe, BbIYUCSIIOT Mo hopMynam:
- ANS npyYBapHoro BCThIK chriaHua, nnockoro cnaHua u 6ypta ceobogHoro cnaHua:

MM = C- PY b; (24)
- Ans konbLa ceoboaHoro onaHua:
MM = C-PY a. (25)

8.2 PacyeTHbI U3rubaroLwmnin MOMeHT, AeCTBYIOLWMUIA Ha donaHel B pabo4unx ycnoBusx

PacuyeTHbIn narnbaroLmin MOMeHT, AeACTBYOLLMIA Ha chriaHeL, B pabounx yCrnoBUSIX BbIMUCASIIOT MO hopMy-
nam:

- ANs npyBapHoOro BCThIK dhriaHua, nnockoro donaHua u 6ypta ceobogHoro dpnaHua:

MP = C: max{[Pg b+ (Q;l + QFM)e]; Q, + QFM‘G}; (26)

- Ans KonbLa ceobogHoro cdonaHua:

MP = C: PE a. (27)

KoahduumeHT Cp onpeaensiioT no npunoxerHuio K.

8.3 PacueTHble HanpsxeHUs BO chnaHue nNpu 3aTaxke

8.3.1 MepuanoHanbHoe usrnbHoe HanpsieHne BO BTYSIKe NpUBapHOro BCThIK onaHua, obevaiike (Tpybe)
nnockoro dnaHua nnu obevarike 6ypta cBoboaHOro drnaHLua BbIMUCAOT Mo hopmynam:

- AN NpUBapHbIX BCThIK hnaHLeB ¢ KOHUYECKOW BTYNKON B ceveHun Sy

o = mM .
2 (S; - 2D (28)
- ANsi NPUBapPHbIX BCThIK (hiaHLLEB C KOHUYECKON BTYIIKOW B ceYeHUn Sy:
oy = foy; (29)

- ANSA NpUBapHbIX BCThIK hriaHLEeB ¢ NpsiMON BTYIKOW, NNOCKMX chnaHueB U cBo6oAHbIX dhraHLes:

M _ M _ MM
o0 T Sy - cPD (30)

A, D* nf onpeaenstoT no npunoxeruto K.

8.3.2 HanpsikeHusi B Tapesike NpuBapHOro BCTbIK coriaHLa, ninockoro cnaxua n bypTe ceobogHoro cnaHua
B YCIOBUSAX 3aTSDKKU BEIYUCNAIOT MO hopMyiam:

- paguanbHoe HanpskeHne:

1338 h + p) 4
GM :( F 0 M ;
R T %W 1,D G
- OKPY>XHOE HanpsbkeHne:
_ By M"
or =7, ~Pzok- (32)

A, by, BE, By v Bz onpeaenstoT no npunoxeHuto K.

13
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8.3.3 OkpyxHoe HanpsbkeHne B konblie cBo6oaHOro chaHLa B YCNOBUAX 3aTSHKKM BbIMUCASOT Mo doopMyrne

w_ By My

KoahduumeHT By onpegenstoT no npunoxeruio K.

8.4 PacueTHble HanpsikeHuUs Bo conaHue B pabounx ycrnoBusx

8.4.1 MepuanoHanbHble M3rnbHble HanpsiKeHUsi BO BTYIIKE NpUBapHOro BCThIK donaHLa, obevarike (Tpybe)
nnockoro conarua unm obevarike (Tpybe) 6ypTta ceoboaHoro donaHua B paboumx yCrnoBusix BbIMUCASIOT No dop-
Mynam:

- ANA NpUBapHbIX BCTbIK hriaHLEeB ¢ KOHUYECKON BTYKOW B ce4eHn Sy:

of = —MP ;
VUas -’ (34)

- ANA MpUBapHbIX BCTbIK hriaHLEeB ¢ KOHUYECKOW BTYIIKOW B ceHEeHUN Sy:
ob =fo?; (35)

- ANs NpuBapHbIX BCThIK donaHLeB ¢ NpAMOli BTYNKOW, NAockux gpnaHues 1 gpnaHues co cBo60aHBEIMU
KonbLamu:

P
f=cf=— (36)
Sy — ¢’ D

A, D* n f onpeaensawoT no npunoxeHuto K.

8.4.2 MepuanoHanbHble MeMBpaHHbIe HaNpPsbKeHWs BO BTYNKE NPUBaPHOro BCThIK hnaHua, obevarike (Tpy-
6e) nnockoro cnaHua unu obevaike (Tpybe) 6ypta ceobogHoro dnaHua B paboumx yCrnoBUaxX BeIYUCAAIOT NO
copmynam:

- ANS NPUBapPHbIX BCTHIK (hNaHLEeB C KOHUYECKOW BTYIIKOW B ceHeHun Sy:

Qn+Fi#

R =207 (5, -~ 37)

- ANS NpMBapHbIX BCThIK h/1aHLEB C KOHUYECKON BTYNIKOW B CeYEHUN S;;, NPUBaPHbLIX BCThIK driaHLeB ¢
NPSAMON BTYSKOW, MAOCKNX chnaHues 1 cBoboAHbIX hraHues:
4M|
Q+F= D

Ofum = DTS (S =) (SOC"_ Sk (38)

8.4.3 Okpy>kHble MeMBpaHHble HaNpPsKeHWs1 oT AeACTBUS AaBMNeHUs BO BTySKe NPUBapHOro BCThIK chrnaHua,
obeualike (Tpybe) nnockoro dnaHua unm obevaiike (Tpybe) 6ypta cBoboaHoro chraHua B ceveHnn Sy BbIMUCSIIOT
no cpopmyne

p __ pPD
(¢} = e ———
Om.o 2(30 _ C) (39)

8.4.4 HanpsixeHus B Tapeske NpuBapHoro BCThIK donaHua, nnockoro prnarua n bypte csobogHoro donaHua
B paboumx yCrnoBmsiX BEIMUCHSAIOT Mo hopMynam:

- pagnanbHoe HanpsXXeHue:

o - (133Bchalp) o

R= 71D ’ (40)
- OKPYXXHOE HanpsbkeHne:
P
p_ByM p
o= 2p Pzo%- (41)

A, 1o, Br, By v Bz — onpegensitoT no npunoxeHuto K.
14
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8.4.5 OkpyxHoe HanpsikeHue B KonbLie ceBoboaHoro hriaHua B pabovnx yCrnoBUsIX BbIMMCNAT Mo hopMy-
ne

By MP
h?D,

op = (42)

KoadpbdpuumeHT By onpegenstoT no npunoxkeHuio K.

8.5 YcnoBus cTtaTtuyeckom npoyHocTu hnaHues

8.5.1 insa npuBapHbIX BCThIK oriaHLEB C KOHWYECKON BTYNKOM B CEHEHUN Sy YCNOBUSA CTaTUYECKON NPOYHO-
CTU BBIMUCAAIOT MO hopMyiam:

- NPV 3aTaXKe:

max{‘oﬁ" + cs,“-\",‘; ’c%" +oM } < Kzloly,; (43)

- B pabouunx YyCnoBUaAX:

max{‘o? - G'lpM.M + GPR’; ‘G1p - G'lpM.M + Gg ; G!l) + G']pM.M } < KT [G]M ’ (44)
rae Kt = 1,3 npu pacyeTe ¢ y4eTOM CTECHEHHOCTU TeMnepaTypHbIX AedopmaLmia. MNpu pacyeTe 6e3 yveTa
CTECHEeHHOCTV TeMnepaTypHbIX Aedopmaninid K= 1.
8.5.2 [insa npuBapHbIX BCThIK oriaHLEB C KOHNYECKOW BTYIKOW B CEHEHUN Sjy YCIOBUS CTaTUYECKON NMPOYHO-
CTU onpeaensitoT no hopmMynam:

- NPpn 3aTsKKe:!
oy <13[o]s; (45)
-B pa6OHVIX yCnoBUaAXx:

’

max{’cg £ 08,

p p
036, + 65,0

p p _ P
0'760 * (GOM.M GOM.O)

} <13 (k. (46)

8.5.3 [ins npuBapHbIX BCThIK chnaHLeB ¢ NPAMO BTYKOW, Niockux dpnaHues 1 6ypToB cBo6oAHbIX donaH-
LieB B CeYeHUN S, YCroBUsSI CTAaTUYECKON MPOYHOCTM BbIMUCASIIOT No chopMynam:
- MpY 3aTsKKe:

’

oy + oY

max {‘o'(‘)" + op }S K1 [oly; (47)

-B pa6oqle yCrnoBuax:

max{|of — 08, + 0% : |08 — 08, + OR[{08 + 0B, [} < K1 [0k, (48)

rae [o], = [c],, — Aonyckaemoe 3HavyeHne YCNOBHbLIX YNPYruxX HanpsbkeHwin B cedeHnn S,

13
Ky [G]R'

Ona nnockux pnaHues npu D > 400 mm gonyckaeTcst NpyHUMaTh [c]o =

K7 onpegensitot no 8.5.1.
8.5.4 MNpoBepky NpvBapHbLIX BCThIK (hriaHLEeB ¢ NPsIMON BTYIKOW, NNocknx dpnaHues U 6ypToB cBOGOAHLIX
dnaHues B ceveHn Sy no 8.5.3 gonyckaeTcs He NPOBOAUTL, €CNU BbINOMHATCA CriedytoLine YCNoBUS:

Sy < 16 MM; (49)
D .

S5 < 300; (50)
py MM 20.

Tp <kl (51)

15
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By MP
h?D

<[o]. (52)

8.5.5 Ins dnaHLeB BCeX TUMNOB B ceYeHUU SO OO0JTXHO BbINONTHATLCA yCI1oBUE:

Pl |<P
max{‘GOM.o ’ ’GOM.M }S [G] (53)
Ana Tapenok NnpuBapHbIX BCTbIK onaHLes, Niocknx gpnaHues n 6yptoB cBob6oAHbIX (hiaHLeB AOMKHbI
BbIMOHATLCS YCIOBUS:

- NPW 3aTsAXKe:

max{

ot o]} < K+ Lo (54)
- B pabo4mnx yCnoBUAX:

max{’o{?{ i lob

}< kLol (55)
K, onpegensatoT no 8.5.1.

8.5.7 Ons koneL, cBo6oaHbIX hnaHLEeB YCIOBUS CTAaTUYECKON NPOYHOCTM onpeaensiioT no hopmynam:
- NpU 3aTsKKe:

20
oy <K:[o] ; (56)
-B pa60q|/|x YyCInoBUAXx:
ol <Kr[o],. (57)
K, onpegenstoT no 8.5.1.
9 NpoBepka yrnoB nosopoTa ¢naHues

9.1 Yron nosopoTa NpuBapHOro BCThIK chnaHua, ninockoro cnadua n 6ypta csobogHoro naHua B paboumnx
YCINOBUAX BbIMUCASIOT Mo dopMyie

0 =My, B2 < K, le]. (58)
OonycTuMblii yron noBopoTa NpMBapHOro BCThIK dhnaHua:
[©]= 0,006 npun D <400 mm,
[©]= 0,013 npu D > 2000 mMm.

Mpu 3HaueHnsax 400 mm < D <2000 MM gonycTUMBIR yron noopoTta [@] onpeaensitoT ¢ NOMOLLEH NTUHENR-
HOWM MHTEPMONALMN.

HonycTnmelid yron noBopoTa nnockoro cnaHua unu 6ypta ceoboagHoro cnaHua [@] = 0,013.

KoathpuuneHT Kg = 1— B pabouux ycnosusx; Kg = 1,3 — B yCNOBUSAX UCTIbITAHUS.

9.2 Yron noBopoTa Konbla cBobogHoro draHua B pabounx ycrnoBUsAX BbIMMCASOT Mo hopmyne

E20
O =M Vg~ <Ko Ol (59)

Honyctumelii yron noBopoTa konbla csobogHoro dnaHua [0] = 0,002.
16
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10 PacueTt anemeHTOB (pnaHueBOoro coeAnHeHNs Ha ManoUUKNOBYHO YCTanocTb
10.1 Paamax ycnoBHbIX YNPYrux HanpshkeHUn B aneMeHTax conaHueBoro coeguHeHUs
10.1.1 Paamax ycrnoBHbIX YNpYrux HanpskeHW Ha Hapy>KHOW 1 BHYTPEHHER NOBEPXHOCTAX KOHUYECKON

BTYJNKU NPUBAPHOTO BCThIK cnaHua B ceveHun S1 B YCNOBUAX 3aTAXXKN BbIMUCTIAKOT MO CbOpMyJ'IaMZ
- MepnanoHanbHOE HanpsbkeHne:

oYy =07; (60)
ofy = —of; (61)
- OKPY)KHOE HarnpshkeHue:
O3 =04y =0y, (62)
- pagvianbHoe HarnpshkeHue:
Ols = Ojg = OR; (63)

10.1.2 Paamax yCnoBHbIX YNpyrux HanpsbkeHWi B MEpUANOHANbHOM HarpasieHU Ha Hapy>KHOW U BHYT-
peHHel NOBEPXHOCTAX KOHNMYECKOW BTYIKU NPUBAPHOIO BCThIK chriaHLa B ceHeHUn Sy B YCIIOBUSIX 3aTSKKU BblUUC-
ndT no hopmynam:

oy, = ol (64)

10.1.3 Paamax ycrnoBHbIX ypyrux HanpsbkeHU Ha HapyKHOW U BHYTPEHHeN NoBEepXHOCTAX BTYSIKW NpuBap-
HbIX BCTLIK doriaHLeB ¢ NPSAMOW BTYIIKOW, MIOCcKMX dnaHues 1 BypTa cBoboaHbIX hriaHLUEeB B ceveHun S, B ycro-
BUWSIX 3aTSKKU BLIMMCASAOT Mo hopmynam:

- MeEpUaroHansHoe HanpshkeHve:

oy = on; (66)
Oyp =—04; (67)
- OKPYXKHOE HanpshkeHue:
Ogs = Ogs = O (68)
- paavanbHoe HanpshkeHue:
005 = 006 = OR - (69)

10.1.4 Pasmax ycnoBHbIX YNpyrux HanpsikeHWn Ha Hapy>XHON U BHYTPeHHel NOBEPXHOCTN KOHUYECKON
BTYJIKM MPUBAPHOro BCTLIK hnaHua B ceveHun Sy B pabounx ycrnoBusiX BbIMUCAAIOT No hopmynam:
- MepnavoHarnbHoOe HarpspKeHue:

G$1 = GF1) + G1pM.M; (70)

G?Z = _Gﬁ) + G1pM.M; (71)
- OKpy>XHO€ HanpshkeHune:

ofy = of, =of; (72)
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- pagmansHoe HanpsxkeHue:
P _ P _P
O15 = 016 =OR- (73)

10.1.5 PasamMax ycnoBHbIX YpYyrux HanpsXKeHud Ha Hapy>KHOW U BHYTPEHHEN NOBEPXHOCTU KOHUYECKON
BTYNKM NPUBAPHOro BCTHIK (hriaHLa B ceveHun Sy B pabounx yCrnoBusixX BbIMUCTAIOT No hopMynam:
- MepuavioHansHoe HanpsikeHve:

p p p .
001 = GO + GOM.M 3 (74)
p p p .
G2 = —Cg + Coum: (75)
- OKpY>XXHO€ HanpshkeHne:
683 = Obmo + 0305; (76)
084 = cS(F;M.o - 0!3 Gg . (77)

10.1.6 Paamax yCcrnoBHbIX YpYrnx HanpskKeHU Ha Hapy>KHOM 1 BHYTPEeHHEeR MOBEPXHOCTU BTYNKM NpuBap-
HbIX BCThIK ¢hriaHLeB ¢ NpsSMOi BTYIKOW, MIOCKMX chnaHues 1 BypTa cBOBoAHbIX (hraHueB B ceveHnn S, B pabo-
YMX YCMOBUSIX BEIYMCAIAOT Mo dbopMynam:

- MEpUaoHansHoe HanpshkeHve:

681 = 08 + GSM.M; (78)
682 = 768 + GSM.M; (79)
- OKPYXXHOE HanpsbkeHne:
Gbs = Obs =OF; (80)
- pagnanbHoe HanpsXeHue:
Gfs = Obe = OR - (81)

10.2 PacyeTHble aMnNnUTyAbl NPUBeAEHHbIX YCNOBHbIX YIPYFUX HanpsixkeHUM Npuy 3aTskKe
10.2.1 Ans nprBapHbIX BCTHIK (hriaHLEeB ¢ KOHUYECKOW BTYIKOA aMNUTYAY NPUBEAEHHbIX YCIOBHLIX YNpy-
TYX HaNPsHKEHWIA NpU 3aTsBKKe BLIYUCNSAOT Mo dopmyne

M
max {(XG ‘611

.| M M [.| M M (.| M
: ‘012 - 014‘v ‘012 - 516‘r ‘001” (82)
a 2 *

O, onpeaenatoT no rpachKy, npueeeHHOMY Ha PUCYHKEe 4, B 3aBNCUMOCTW OT OTHOLLEHNSI f/S»I:

O

5

4

N\

\\

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 r/S,

PucyHok 4 — Mpadwik o
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10.2.2 1N NpuBapHBIX BCTbIK hriaHLIEB ¢ NpsiMoii BTYNKOA 1 GypTa ¢806oAHbIX raHLies aMnuTyay npu-
BEAEHHLIX YCMOBHLIX YPYTUX HANPSHKEHWUIA NPY 3aTsHKKE BLIMUCASIOT MO ¢opmyne

. M| M _ M
max {a6‘631|,|08'2—604|,|002 0'06‘}. (83)

Ca

0, ONpeaensIoT No rpacuKy, NPUBEAEHHOMY Ha pUcyHKe 4, Npu S1= S .
10.2.3 [Ina nnockux pnaHues aMnnuTyay npuseaeHHbIX YCNOBHBIX YNPYIAX HAaNpAXeHWA Npu 3aTsikke
BLIYUCIISAIOT MO hopmyne

1,5max {‘c‘&'; |682 - 65'14|3 “’32 - cyE’II6|} (84)
Gy = 2 )

10.2.4 [ns konew, cBo60AHbIX hnaHUeB aMnnnTyay npusefeHHbIX YCIOoBHLIX ynpyrux HanpspKeHW Npu
3aTsbKKe BbIMMCNSAIOT Mo hopmyne
M
G = - (85)
10.2.5 Ansi wnunek (60NTOB) aMNNUTYAY NPUBEAEHHBIX YCIOBHBIX YNIPYTUX HANPSXKEHWIA Npu 3aTsbKkke Bbl-
yuensaoT no popmyne

Ga _ 1,82661 ] (86)

10.3 PacueTHble aMNNUTYALI NPUBEAEHHLIX YNPYruX HanpsHkeHUiA B paGoumux ycnoBusx

10.3.1 Onst npuBapHbIX BCThIK (hnaHUeB ¢ KOHUYECKOW BTYIIKOW aMnnnTyay NpUBeAEeHHbIX YCIOBHbIX YMpy-
TMX HanpsKeHWH B pabourx YCroBUsSIX BIMUCSIOT Mo hopMmyne

o Mmax {0(5 AGN; ‘Acﬁ’z - AG?4‘; |Acr1p2 - Acr?6|}
ob = .

2

(87)

0,5 OMPEAENSIOT Mo rpaduky, NPUBEAEHHOMY Ha PUCYHKE 4.
10.3.2 Anga npusapHbIX BCThIK (hriaHLes ¢ NpsiMoi BTYNkol n 6ypToB cBo60AHLIX hnaHUes amnautyay
MPVBeAEHHbIX YCMOBHLIX YNPYTMX HANPspKeHU B paboumx YCMoBUAX BEIMUCTIAIOT Mo chopmyne

. . . - AgP, — . -
A"&‘- ‘A"Fﬁ - AGB3’v ‘A"& - A"Bs‘r ‘A"gz‘r ‘A"oz A"‘54|- ‘A"gz A(’gs”
5 .
0,; onpeaensoT no rpacuky, NpuBeAeHHOMY Ha PUCYHKE 4 MPU Sq = Sg.
10.3.3 ns nnockux coraHues aMnnuTyay npveedeHHbIX YCIOBHbBIX YNIPYTUX HanpsbkeHuin B pabounx ycno-
BUAX BbIUMCNSAIOT No opMyne

max {%

(88)

of =

P |- 1Al |- AP P |- IAcP |- (AP |- [AgP
1,5max {‘Acm‘, ‘Acm‘, ’Acm - A603" ‘AGOZ‘, ‘AGO4’, ‘Ao‘oz - A684|}
5 .

(89)

of =
10.3.4 Ins konev, cBo6oAHbIX chriaHLes aMrnMTyay NpUBedeHHbIX YCAOBHBIX YNPYrMx HanpskeHuin B pabo-
YMX YCNOBUSIX BbIYMCNAOT MO bopmyrie
b AG?’
Oa =% - (90)

10.3.5 Ansa wnunek (6onTos) aMnnnTyay NpyBeAeHHLIX YCIOBHBIX YIPYrUX HanpshkeHUid B pabouux ycno-
BUSIX BbIYUCNSOT No dopMyne

2 1)
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p p p p p P —
AcY,, Ach,, Act,, A, , Act, , Aok, AG,, B dopmynax (88) — (92) onpeaensioT Kak MakcumarnsHble
Pa3HOCTY 3HAYEHMIA HaNpshkeHU onpeaeneHHbIX B cooTeeTcTeum ¢ 10.1.4 —10.1.6,8.4.517.1; of,, o8,, of,,

of;, 08, O, 0, COOTBETCTBEHHO MPU PAUYHbIX SKCTUTyaTaLMOHHbIX HArpy3kax, MMeroLX MECTO B TeHeH/e
OQHOrO LKA HarpyXeHus.

KoaddumumeHT n onpegenstoT no FOCT P 52857 .6.

10.4 TpoBepKy ManoLnKIOBOK NPOYHOCTU 3NIEMEHTOB hnaHLeBoro coeauHeHus nposodat no FOCT P
52587.6. ins aTOro No amnnuTyae HanpsbkeHWi, onpeaeneHHo U3 yerosus 3aTsikku (o,) no 10.2, onpegensiiot
aonycTtumoe uncno cbopok — pasbopok [N].. Mo amnnutyge HanpskeHWid, onpegeneHHon ans pabovnx ycnosuii

(cf)no 10.3, onpeaensiioT AOMYCTAMOE YUCIIO LIMKITOB U3MEHEeHs pexvma akennyatauum [N],.

YcnoBve NpoYHOCTM Ans 3aaHHOT0 YMcra LMKIoB c6opok — pasBopok N, M U3MEHeHWi pexuma akcny-
aTauuu N, 6yaeT BLINONHATLCS, €Crn

N, . N
[N]c +ﬁ$1. (92)

MpunoxeHune A
(pekomeHgyemoe)

PekoMeHAaaLumn No npeaenam npumeHeHun pnaHues
¥ NPOKNaAoK PasfNYHLIX TUMOB

Mnockue u ceo6oaHble hnaHubl pekoMeHAYETCA NPUMEHATb Npu TemnepaTtype cpeabl o 300 °C.

dnaHubl C rMagkoi ynnoTHUTENbHON NOBEPXHOCTBLIO PEKOMEHAYETCS NPUMEHATL ANSA YCNOBHLIX AABNEHUN cpeabl
ao 1,6 MMa. JonyckaeTtcsa ncnonb3osaHvwe ¢naHues ¢ rMagkon yNNnoTHUTENbHOW NOBEPXHOCTbIO AnA Gonee BbICOKMX
,anJ'IeHMﬁ npu ncnonb3oBaHUN cnNUpanbHO-HABUTLIX NPOKNAAoK C ABYyMS OrpaHu4vnuTeNnbHbIMU KONbuamn.

dnaHubl ¢ YNNOTHUTENBHOW NOBEPXHOCTBLIO «BLICTYN — BNaanMHa» PEKOMEHAYIOTCA AN YCNOBHLIX AaBNEHUN cpe-
Aabl 6onee 1,6 go 6,3 Mla.

®naHubl C YNNOTHATENBHOW NOBEPXHOCTBLIO «LUNN — Na3» PeKoOMeHAyIoTCA ANa NPoKNaaokK, KoTopble Heo6xoaumo
noMewaTb B 3aMKHYTbIil 06bem.

(DnaHle [+ yI'IﬂOTHMTeJ'IbHOﬁ NOBEPXHOCTLIO NO4 MeTanNUYeCKyo Npoknagky oBanbHOro nnn BOCbMUrpaHHoOro ceve-
HUA PEKOMEHIYIOTCS AN YCNOBHbIX AABNEHWIA cpeabl He meHee 6,3 MMa.
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PekomeHAaLm no BbIGOpY HOPManu3oBaHHbIX (naHLUeBbIX COeAUHEHWUIA, HAarpy)XXeHHbIX aBrneHueM,

0CeBO CUNON N N3rMdar UM MOMEHTOM

Ecnu kpome BHYTPeHHEro AaeneHuns p Ha HopmanuaoBaHHoe ¢hnaHLeBoe coeMHeHne AenCcTBYIOT OceBasi pacTsi-
rueatwowias cuna F n narmbarowmii MomeHT M, npu BoiGope HOpManu3oBaHHbLIX (hnaHUeB crielyeT BMECTO AaBneHust p

MCMONb30BaTh NPUBEAEHHOE AaBMeHne P

pnp=p+
I

4M|
7z (F + D, J

MpunoxeHue B
(pekomeHayemoe)

PekoMeHgaLuu no HazHaYeHUIO TeMnepartyp
aneMeHToB chnaHUeBoro coeguHeHus

(6.1)

Pabouyto TemnepaTypy aneMeHToB hNiaHLUEBOro COeAMHEHNS ONpeaensiioT Ha OCHOBAHUM TEMNIOTEXHUHYECKNX pac-
YETOB UNW pe3ynbTaToB UCMbITaHUiA. [pn oTcyTCTBUM Gonee TOUYHbLIX OAHHBIX AOMNYCKAETCA ONpedensTb pacyHETHYIO TeM-
nepartypy anemMeHToOB (bnaHUeBoro coeauHenust no tabnuue B.1.

Ta6nwuuya B.1

M3onupoBaHHble dnaHubl HewusonuposaHHbie craHup!
Twn ¢naHueBoro coeauHeHus
t ts tq) te ts
lMnockne, npuBapHbIE BCThIK — 0,97t 0,96t — 0,85t
Co cB06OAHbIMK KOmMbLamu 0,97t 0,90t 0,96t 0,90t 0,81t
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MpunoxeHue I
(o6sa3aTenbHoe)

HonyckaeMble HanpspkeHUA gns maTepuana 6onToB (LNunek)

HomuHanbHoe gonyckaemoe HanpsikeHwe ans 60NTOB (LUNWIEK) Npy 3aTskKe W UCTILITaHUM BbIMUCTIAIOT Mo op-
myne (I".1) npu Temnepatype 20 °C.

HomuHanbHoe gonyckaemoe HanpsbkeHue anst 6onToB (Wnunek) B paboumx ycrioBUsiX BIMUCNAIOT Mo hopMyniam
(r.1), (I.2), HO He Gonee HOMWHAMNBHOIO AOMYCKAEMOro HaMpPsKeHUs Npu 3aTshKKe:

- ecnn pacyeTHasi Temnepartypa ans 6onToe (WnNunek) U3 yrnepoaucTeix cranen He npesbiwaeT 380 °C, HU3Kkone-
rmpoBaHHbIX ctanenn — 420 °C, aycTeHWTHbIX cTanein — 525 °C:

[o]? = Sz 1)

- ecnu pacyeTHas Temnepatypa 60nToB (LUNUnek) U3 yrnepoaucTeix ctaneii npeesiwaer 380 °C, H13KkonernpoBaH-
Hbix cTanen — 420 °C, aycTeHUTHbIX cTanen — 525 °C:

(e} (o]

6 .
[o], =miny o = r2)

rae n, — ko3(PPUUMEHT 3anaca no OTHOLWEHWIO K Npeeny TeKy4ecTu:

n, = 2,6 — 2,8 — [ns ymepoavcTbix cTanei, y kotopbix 620/ 63’ > 07;

n =23 — ANs YIepoancTbIX cTanedt, y kotopsix 62° /68’ < 07;

n,=19 — ONns ayCTeHWUTHBIX CTanew;

np=18 — Ko3(pPUUMEHT 3anaca NPOYHOCTU NO Npeaeny ANUTENbHOW NPOYHOCTY;
n, =11 — k03(pPNUMNEHT 3anaca NPOYHOCTU MO Npeaeny Non3yqecTu.

Jonyckaemble HanpspkeHns ana GONTOB (LLMUNEK) NPU 3aTsDKKE B PABGOUMX YCMIOBUAX M MPU pacyeTe Ha yCrnoBus
UCMbITAHUA BLIMMCAAIOT MO OpPMynam:

[0} = &Ky pKyaKyr[ol; (r.3)

H

[oF = KypKys Ky [of; (r4)

rae &€ = 1,2 — ko3thhUUNEHT yBeNUYeHUA OMYyCKaeMbiX HANPSHKEHUN NPU 3aTSIKKE;
y!

Ky'p — koadduumeHT ycnoui paboTsbl:

Ky_p =1,0 ansa paboumx ycnoewi;

Ky_p = 1,35 ans ycnoBui UcnbiTaHus.

Ky_3 — K03 (PUUMEHT YCNOBUIN 3aTSKKU:

Ky_3 = 1,0 npy 06bLIMHON HEKOHTPONUPYEMOW 3aTSIKKE;

Ky 5 = 1.1 npu 3atsikke C KOHTPONEM MO KPYTALLEMY MOMEHTY (cm. npunoxenwe 1);

K, , = 1,3 npun 3aTskke € MOMOLLBIO OAHOBPEMEHHOW KOHTPOMPYEMOW BbITSKKE LUMWITEK.

y.3
PekomeHayemble 3HAYEHWS KPYTALMX MOMEHTOBR NpU 3aTsxKe NpvBedeHsl B npunoxeHuu J1.
Kva — KO3(hMDULMEHT y4eTa Harpysku oT TemnepaTypHbiX gedopmaumii:

Kle =1,0, ecnn Harpy3ka OT TemnepaTtypHbiX getopMaumnii He yunTeiBaeTes;

K, + = 1,3 npu pacqere brnaHueB ¢ y4eTOM Harpysku OT TemnepaTypHbIX gdecopmauuii.

HomunanbHble gonyckaeMble HanpsbxeHust ans GonToB (lwnunek) npueBedeHs! B Taénuue 1.
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Tabnuya 1

PacuetHasn HomuHaneHoe fonyckaemoe HanpspkeHue ans 6ontos (wnunek), MMa
Temneparypa
donTtoB Mapku marepuana
(wnunek), °C
35,40 | 12X18H10T, | 45X14H14B2M 20X13 35X, 40X, 38XA, 30XMA 25X1Me 16
10X17H13M2T 37X12H8I8MB®,
20XH3A

20 130,0 110,0 160,0 195,0 230,0 230,0 238,0 83
100 126,0 105,0 150,0 182,0 230,0 230,0 227,0 80
200 120,0 98,0 150,0 165,0 225,0 200,0 217,0 76
250 107,0 95,0 144.,0 158,0 222,0 182,0 210,0 —
300 97,0 90,0 139,0 150,0 222,0 174,0 199,0 —
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 . _ 152,0 —_
500 —_ 78,0 118,0 — — _ 143,0 —
510 —_ — 117,0 —_ . _ — —
520 — — 116,0 — — — — —
530 — — 115,0 — — — — —
540 — — 114,0 — — — — —
550 — — 113,0 —_ — — —_ —

lMpodomxerHue mabnuubi .1

PacueTtHasn HomuHanesHoe ponyckaemoe HanpsbkeHue ans 6ontoB (wnunek), MMa
Temneparypa
6onTon Mapku marepuana

(inanex), “C 25X2M1o 20X1M®1BP | 18X12BMBP® |  14X17H2 07X16H6 XH35BT 08X15H24BA4TP
20 238,0 238,0 238,0 232,0 321,0 208,0 231,0
100 232,0 234,0 234,0 230,0 314,0 196,0 226,0
200 231,0 224,0 231,0 220,0 312,5 186,0 221,0
250 2240 213,0 227,0 218,0 309,8 186,0 219,0
300 220,0 202,0 227,0 209,0 307,0 186,0 217,0
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 — — 186,0 213,0
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
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OkoHyaHue mabnuusi .1

PacueTtHasn HomunHaneHOe gonyckaemoe HanpsbkeHue ans donrtos (wnunek), MMa
Temnepartypa
60NTOB Mapkn matepuana

(inunek), *C 25X2M1® 20X1M®1BP | 18X12BMBP® |  14X17H2 07X16H6 XH35BT 08X15H24BAATP
510 — — — — — 185,0 205,0
520 — — — — — 184,0 202,0
530 — — — — — 183,0 199,0
540 — — — — — 181,0 196,0
550 — — — — — 180,0 195,0
560 — — — — — 165,0 183,0
570 — — — — — 150,0 171,0
580 — — — — — 135,0 169,0
590 — — — — — 120,0 157,0
600 — — — — — 115,0 147,0
610 — — — — — 110,0 —
620 — — — — — 105,0 —
630 — — — — — 100,0 —
640 — — — — — 94,0 —
650 — — — — — 88,0 —
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MpunoxeHne O
(cnpaBo4Hoe)

Mnowaan nonepeyHbIX ceveHM 6oNTOB (LWNUnek)
Mnowaae nonepeyHoro cevenns 6onta (WNUNbKK) Mo BHYTPEHHEMY ANAMETPY Pe3b0bl fx U MMHMMANBHBIE NNOLWa-
AW NnomnepeYHbIX CeYeHWi WNUMEK C NPOTOYKoN NpmBeaeHbl B Tabnuue [1.1. Bee 3Havenus B Tabnuue [.1 npuBogaTcs ansi

pe3bbbl C KPYMHbIM LLAroMm.

Tabnuua 4.1

Ounametp 6onta

(Wnunekn), MM M10 M 12 M 16 M 20 M 22 M 24 M 27 M 30

Mnowagp
nonepeYHoro
ceveHust 6onTos 52,2 76,2 144,0 225,0 281,5 324,0 430,0 520,0
(wnunek) 6e3
NPOTOYKUN, MM2

Mnowagp
nonepeYHoro
ceveHust 6onTos 47,8 70,9 133,0 201,0 254,5 314,0 380,0 452,0

(wnunek) ¢
MPOTOYKON, MM?

OkoHyaHue mabnuusl [].1

Ounametp 6onta

(wrnnekn), || M3 M 42 M 48 M 52 M 56 M 60 M 64 M 68

Mnowagp
nonepeYHoro
ceveHusi GonTog|| 760,0 1045,0 1376,0 1652,0 1905,0 2227,0 2520,0 2888,0
(wnunek) 6e3
NPOTOYKU, MM2

Mnowagp
nonepeYHoro
cevenust 6onTog|| 707,0 962,0 1257,0 1521,0 1810,0 2124,0 2290,0 2463,0

(wnunek) ¢
MPOTOYKON, MM?
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MpunoxeHue E
(ob6sA3aTenbHoOe)

Mneuun gencTBUA CUN U KOIDDULIMEHTBI XKECTKOCTU

Mneun gelicTBya yeunuii B 6onTax (lWnunbkax) BbMUCASIIOT No OpMyram:
- ANS NPUMBAaPHbBIX BCTBIK U NNOCKUX (hNaHLes:

b=0,5 (Dg — D),
- ans drnaHues co cBOBOAHBIMU KOMbLAMM:
a=0,5(Dg—D,),
b=0,5 (D, - D),

rae D, = 0,5 (D,, + D, + 2hy).

Mnevo ycunusa ot gencTeusa gaenexHnst Ha rnaHey anst BCex TMNoB (priaHueB NPUHUMAETCS] PABHBIM:

e=05(D,,-D-S,),

rae S, — SKBMBaNeHTHas TOMWMHA BTYNKM DNaHLUes NpMBapHbIX BCThIK, BblUMCIseMan no opmyrne

S, =S,

(E.1)

(E.2)

(E.3)

(E.4)

(E.5)

KoachdbuumeHnT {, 3aBucAWmMiA OT COOTHOLLEHNUA Pa3MEPOB KOHWUYECKo BTyrkM donaHua B u x, onpegensaorca no

rpadmky, npyBegeHHOMY Ha pucyHke E.1, nnu BelumncnsaioT no dopmyne

C:1+(B_1)+B,

roe B, x — BoiumcnsoT no copmynam (K.9), (K.10) npunoxeruns K.

¢
” S
2 o -1
15 l/ ~ B So
T p=4,0 | hatt
43,0
/, F_ i -
270 s
/ =TT BH25
A4 ™ l l
/] | -
/r /, —— B - 2,0
ST T
Y,
| r/ B T 115
o’
0,5 1,0 1,5 2,0 25 x

PucyHok E.1 — KoadhdmumeHt

(E.6)

OKBMBANEHTHYIO TOMLWMHY MIOCKUX briaHueB U rnaHueB co CBOGOAHBIMU KOMbLaMK BbIYMCIAIOT NO hopMyre

S,=S,

KecTkocTb hnaHUeBOro coeanHeHus Y BbIYUCAT No hopMynam:
- NS NPUMBapPHbIX BCTbIK M NIOCKMX hrnaHues:
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1

Y= ;
E2° E E3%) 5
Yo+ Y+ |VYp1——=—+ Yoo = |P (E.8)
nt76E, P E, T IP2E,

- Ans dnaHueB co cBOGOAHLIMU KOMbLaMU:

1

Y= ;
E20 E£20 E20 E20
Yn +Y6EL6+2YK%K32 + Y¢1E171+Y¢2EL2 b? (E.9)

- Onsl coegmMHeHus dnaHua ¢ KpbILWKOW:

_ 1
v= E20

20 ED)
Yn +y6EL6+ [y¢ET+pr E';Z}bz (E.10)

KoathpurumeHT ecTKoCT (hNaHUEeBoro CoeguHEHNs!, Harpy>eHHOro BHYTPEHHUM JaBMNEHWEM UMW BHELLHEW oce-
BOWVI CUITOW O, BBIYMCAAIOT MO hopmynam:
- s NPYBapHbIX BCThIK U NNOCKUX hraHUeB ¢ MITOCKMMU NPOoKIaakamu:

Yo —(Yp1€1 + Y €2)b

a=1- >
Yo+ Y6 + (Vo1 + Yg2)b

(E.11)

- Ons coegmHeHus dradua ¢ NIIoCKON NPOKaAKOW C KPbILLKOW:

Yn 7(yq)e +prb)b

a=1- 5
yn+y6+(y¢)+ykp)b

(E.12)

KoathhuumeHT *ecTkoCTU (DNaHUeBoro COeAUHEHUA, Harpy>XEHHOrO BHELWHMM M3rMbalowmm MOMEHTOM ¢, Bbl-
UNCnAT No PopMynam:
- sl NPUBapPHbIX BCTbIK M NIOCKMX hrnaHues:

2
_ e~
_ Y6 +2y¢_Hb(b+e Dcn] .

Oy ;

2 E.13
Y6 + ¥n (D%j + 2Y g b® (E13)

- Ans cdnaHueB co cBOGOAHBIMU KOMbLaMU:

2 _ e
:y6+2yqo_ca +2ycb_Hb[b+e Dcn]

Oy 2 .
E.14
Ye + Vi (D%j + 2V @ + 2Ygpub’ 19

Yo Yo Yop1: Yoo Yie Yepur Yop.or Yip OMPEAENSIOT 1O Npurioxermtio K.

Ona dnaHueB ¢ oBanbHbLIMWM U BOCBMUIPaAHHLIMUW NMpoKiagkaMmy u anst cBoboaHbiX dnaHueB ko3 dnUMeHTbI
KECTKOCTU (hriaHLEeBOro CoeMHEHUs] MPUHUMAIOT pPaBHbIM 1.
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MpunoxeHue XK
(cnpaBo4HoOe)

dunsnyeckne u MexaHM4eckme CBOMCTBA KpeneXxHbIX MaTepuanos

Moaynu npogonbHoOi YNpyrocTu KpenexHbIXx MaTepnanoB B 3aBUCMMOCTU OT TemMnepaTypbl NPUBEAEHb B Tabnu-
ue XK1,

Tabnuuya XK1

Mapka cranm Mogynb ynpyroct 10°°, MMa, npu Temneparype, °C

20 100 200 300 400 450 500 550 600 650
10, 20, 25, 30, 35, 40 2,13 2,10 1,98 1,90 1,85 — 1,79 — — —
35X, 40X, 15XM, 30XMA,
35XM 2,18 2,15 2,08 2,01 1,92 — 1,79 — — —

12X1M® (12XM ),
25X1M® (3110),

25X2M1 (31723),
20X1IM1ATP (3M182), | 2,15 | 2,12 | 2,08 | 2,02 | 1,94 — 1,83 | 1,77 | 1,70 | —
20X1M1D1BP (3M144)

20X13 (2X13),
15X11MD (1X11Md),
20X12BHM® (3r1428),
18X11MH®E (3M1291), 228 | 2,22 | 213 | 2,05 | 1,93 — 1,84 | 1,75V | 1,70 | —
1X12H2BM® (311961),
18X12BMBOP (31993)

12X18H10T (X18H10T),

08X18H10T (0X18H10T),
08X16H13M2E (3M11680),
31X19HOMBET (aM572), | 2,05 | 2,02 | 1,97 | 1,90 | 1,81 | 180 | 1,73 | 1,70 | 165 | 1,60
XH35BT (311612)

10X11H22T3MP
(311696M) 1,9 1,81 1,69 1,58 | 1,48 1,42 1,37 1,33 1,31 | 1,30
n16 0,71 0,67 | 0,59 — — - _ _ _ —

) Mpu Temnepatype 565 °C moaynb ynpyrocti paseH 1,73-10-5, MMa.
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KoathduumneHTsl NMHENHOro pacwmnpenus KpenexHblx cTaner B 3aBUCUMOCTM OT TeMNepaTypbl NpvMBedeHbl B

Tabnuue XK.2.

Tabnunya XK2

Mapka ctanu

1
KoathdpuumeHT nuHeiiHoro pacwmpenus 10° o, %

20—100 20—200 20—300 20—400 20—500 20—600

10, 20, 25, 30, 35 111 11,9 — 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 11,0 111 11,3 —
35X, 40X, 38XA 13,4 13,3 — 14,8 — —
20XH3A 11,0 12,0 13,0 13,5 14,0 14,5
30XMA 12,3 12,6 12,9 13,9 — 14,4
25X1Mo 11,3 12,7 — 13,9 — 14,6
25X2M10 12,5 12,9 13,3 13,7 14,0 14,7
18X12BMB®P 11,2 11,3 11,4 11,8 12,0 —
37X12H8IM8MB® 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
08X15H24BA4ATP 14,5 15,5 16,3 16,8 17,2 17,4
07X16H16 11,2 11,9 121 12,5 12,9 —
a16 22,7 23,4 — — — —
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MpunoxeHne U
(ob6sA3aTenbHoOe)

XapaKTepMcleM OCHOBHbLIX TUNOB NPOKNagok

XapaKkTepucTUKN OCHOBHbLIX TWUMOB MPOKIaA0K A5 UCNONb30BaHUA B pacyeTe dnaHUeBbiX CoeaMHeHUii No HacTo-

AlWeMy ctaHaapTy npyeegeHsl B Tabnvue W.1.

Tabnwuuya W1

30

Twn n maTepuan MpoknagoYHbIi YpensHoe Honyckaemoe KoadbduumeHt YenosHbeld Mogynb
npoKnagKu KoadduLUeHT faBneHve yoensHoe obxatns Kyg, eXaTua Npoknagku
m obxaTtus LaBneHve E. - 1075 MNa
NpoKnagKu [q],MMa
Gopye MMa
Mnockas HemeTannuyec-
Kas npoknagka ua:
peavHbl no FOCT 7338 ¢
TBepaocThio no Wopy A go b
65 eavHuy 0,5 2,0 18,0 0,4 0,3-107*1+ -1
2h,
peavHbl no FOCT 7338 ¢
TBepaocTeio no Wopy A
Gonee 65 eanHMLY 1,0 4,0 20,0 0,09 0.4-10" (1 N ;T"]
n
napoHuta no NOCT 481
npu TonwuHe He Gonee
2—3 MM 2,5 20,01 130,0 0,90 0,02
KapToHa acGecToBOro no
[OCT 2850 npwu TonwmHe
1—3 Mm 25 20,0 130,0 0,90 0,02
¢dToponnacta 4 no
TY 6-05-810 [1] npn Tonwwm-
He 1—3 Mm 2,5 10,0 40,0 1,00 0,02
TEPMOpacCLUMPEHHOIO pa-
¢utoBOro martepmana
(tuna «[lpadhnekc») ¢ 06-
TIOpaToOpOMm 2,0 4.0 200,0 1,00 0,02
TepMOpacLUMPEHHOrO rpa- 120 — npwm
cdutoBOro Martepuana h, =2 mm;
(tTuna «[padnekc») Ge3 100 — npwm
obTiopaTopa 25 4,0 h, =3 mm 1,00 0,02
Mnockas metannuyeckas
npoknagxa wu3:
anomuHusa mapku All no
rOCT 21631 4,0 60,0 — — —
natyHm mapkm J163 no
rOCT 2208 4,75 90,0 — — —
ctanum mapkm 05kn no
FOCT 9045 5,5 125,0 — — —




OkoHyaHue mabnuusi U.1

FOCT P 52857.4—2007

Twn 1 matepuan MpoknagoYHbIv YpensHoe Honyckaemoe KoadduuymeHt YenoBHbId Mofynb
npoknagku KoadduLyneHT naBneHue yOensHoe obxatus K, oXaTUA NPOoKNagku
m obGxartusa nasneHune E. - 10'5, MMa
npoknagku [q],MNa
Gopye MMa
Mnockas npoknagka u3
acbecta no TOCT 2850 B
obonouke n3;
antoMUHUA 3,25 38,0 — —
Meau 1 NnaTyHun 3.5 46,0 — —
cranu mapku 05kn 3,75 53,0 — —
cranu mapkn 12X18H10T 3,75 63,0 — —
Mnockaa cnupanbHO-Ha-
BUTasA NPOKNaAKa C NEHTON
n3:
HepXaBelowen cranu 3,0 69,0 — —
yrnepoavcTon ctanm 2,5 69,0 — —
Konbuo ¢ oBanbHbIM UK
BOCBbMWIPAHHBIM CEeYEeHU-
em u3:
ctann mapku 05kn no
FOCT 9045 unun 08X13 no
FOCT 5632 55 125,0 — —
ctanu mapkm 08X18H10T 6,5 180,0 — —

1) Ons cpea ¢ BLICOKOM NPOHMKAIOWEN CNOCOBHOCTLIO (BOA0POaa, renus, Nerkux Hed TENPOAYKTOB, CKMKEHHbIX
rasos U T. M.) §ug, = 35,0 MMa.
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MpunoxeHue K
(o6a3aTenbHoOe)

OnpeaeneHue NogaTNnMBOCTU NpoKnaaku, 6onToB (Wnunek), naHues

K.1 MogaTtnueocTb NpoKnagku u 6onToB (Wnunek)
MomatnMeocTe NPOKNaAKM ¥, BLIMUCTIAIOT No dopmyre

= I Kow
yn_EanDcnbn. (K1)

Ona metannuyeckux n acbomeTanm4ecknx Nnpoknaaok y, = 0.
MopatnmBocTb GONTOB (LMWIMEK) ¥ BEIMMCNAIOT NO hopmyne

Ls

Ego fsn’

Y6 = (K.2)

roe Lg = Lgy +0,28d — ana 6onta;
Lg=Lgo +0,56d — ansa wnunbkm.

K.2 PacueTHble napamMeTpbl U yrnoBas nogaTnuMBocTb (naHueB
MapameTp AnvHbl o6evarikv BbuMCNAT no hopmyne

Iy = {DS,. (K.3)

OTHOLWEHWE HAPYXHOrO AMameTpa Tapernku raHua K BHYTPEHHEMY AMaMeTpy BbiMMCAAIOT no dopmyrne

D
K=>5" (K.4)

Kostbdomumentsl By, By, By w By, 3aBucawme oT COOTHOWEHUS pasMepoB Tapenku dnaHua, onpeaensior no
rpachmkam, npveBedeHHbIM Ha pyucyHke K.1, B 3aBucumoctn ot K nnv BeMUCAAIOT No opmynam

K2(1+8551gK) — 1

br = (105 + 1945K2)(K — 1)’ (K.5)
_K?(1+855IgK) -1,
VT s K -1 (K.6)
__ 1 K21gK)).
By = =) [0,69 +5,72 T 1)} «7)
_K%+1
bz =tz (K.8)

KoathdomumenTol B, By, u £, saBucsawpme ot CS)OTHOLIJGIjVIFI pa3mepoB BTynku dnaHua, ansa naHueBbiX coeanHeHWin
C NPUBApPHbLIMKU BCTLIK (priaHLaMM C KOHMYECKON BTYNIKOW Onpeaensior no rpadukam, npuBedeHHbIM Ha PUCYHKax
K.2 — K.4, B 3aBUCUMOCTN OT OTHOLUEHWIA:

B= S’ (K.9)

X =

/DSO ’ (K.10)

Ana dnaHueBbIX COeAMHEHNIA C NPUMBApPHLIMU BCTHIK (bnaHuammu ¢ NpsMON BTYIKOW, Niockumu dnaHuamm m
ceoBopgHbiMm pnaHuamm: B = 0,91; B, = 0,55, F=1.
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KoadbomumeHT A BbluMCNAT No dhopmyre

K:BFh;flo N thsz_
Brly Bulo S

(K.11)

1,021,083 1,05 1,10
100 s

80 PN\
60—
50 N
40 N N
30—\ N
NN 6
20 NN"U
N
A N
< 10 NI 10
< 8 \\\ e 8
'_
@ 6 6
5 A 5
4 4
3 ~ N 3
) N. \\ ,
B N A
T Eme
N
\1

1
1,021,083 1,05 1,10 1,20 1,30 1,50 2,00 3,00 5,00 K
PucyHok K.1 — KoadbdomumenTol By, By, By u By, 3aBucAME OT COOTHOWIEHNUA PasMepOB Tapenku dnaHua

YrnoByio nogatnvMeocTb hraHua Npy 3aTsKKe BbIYMCASIOT No dopmMyne

Ve = 0,91By '
® EZOXSSIO (K.12)

Yrnoeyo nogatnuBoCcTb KonbLa cBo6oaHOro dhraHua Npy 3aTsKKe BbIYMCISIOT N0 hopmyre

1

Yo = =555
=y (K.13)

D,
roe Wi = 128197 (K.14)

K

YrnoByo NogatnMBoOCTb naHua, Harpy>XEHHOro BHELHUM M3rmbalowmm MOMEHTOM, BbIYMCASIIOT MO hopmynam:
- ansi conaHues (CM. pucyHku 1, 2):

3D
You =[5 — 5 :
.H 4 E20 DH h3 (K 15)
- anst 6ypta conaHua (CM. pUcyHok 3):
3D,
Yo = (ﬂ) —
LW Eqo D, e (K.16)
- ans ceoboaHoro cdnaHua (CM. pucyHok 3):
3 D
6
Yoo :(ﬂ) 20~ .3 K17
4 EK DH K hK ( )
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oBg 0.008920 0.10 a
; ] 0,20 =
—— 0,25 B
0,30
NS 0.35
= o2
S~ \5_~ 3
XN
NSRS L 1060
ANNDNINS o 70
AN N ~l_
AN S TS 0,80 ]
0.7 \\\ N [t 0,901
’ ‘\ - 1,00_,_ [Tt
NG S - ~—]
- _— 1125~~
1,50 -
0,6 2,00 = =
1/l SSuEE
0,5 i =
1,0 1,5 2,0 2,5 3,0 35 40 45 508,/S,
PucyHok K.2 — KoatbduumeHt B
By
0,6 T
Eo,ssmos
05NN
N\ N
N \‘\ fr—
N\ = = = 0,10
0,4 AN N S —— — == PP
A ~ — = 014 !
AR \\\‘\ - . — 0:16
~ 0.18 ==
0,3 N = 0,20 ==
NN - — 0,25 -
NN S - 0,30
0,2 SNRNASINS et 0,35
‘\ \QS> [~ e T O’ig 1t~
i =020
7T 0,60 = mmm
01 0,807 - amann
080T 17 = H
1,00 T 2T
1 1
0 125 1,501-2.00
1,0 15 2,0 2,5 3,0 3,5 40 45 508,/S,

PucyHok K.3 — Koatbdmument B,

KoacbdmumeHT, yunteiBaowmin n3rmb tapenku cnaHua mexagy wnunekamu (6ontamu), BelYMCnsOT No opmyne

(K.18)

[MpuBeadeHHbIN AnameTp NPMBApPHOro BCThIK hriaHua ¢ KOHMYECKOW Uy NpsiMOi BTYNKOW PaBeH:
D*=D—npu D = 20S,;
D*=D+8; — » D<20S, nf>1; (K.19)
D*=D+S;,— » D<20S;uf=1.
MpuBeaeHHbIN anameTp nnockoro dnadHua: D* = D.
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f
25
20
Y
y
. y.
15 . 4
A 4 y.
VAND 4 V.
10 { II‘I
VAV 4
9,0 A A 4
8,0 / g b 4
y 21 y
o L4 | p.
6,0 ‘_b@ &l 4 6,0
5,0 SIS AAA I 50
O NS —£
2700, q91'0(~1' STAAXA v s
4,0 7 SR #l A P40
4 AA IQ? Q Q?‘JI! '*
3,0 AR SN A A 3.0
1 ’/\z Lo
25 A —OA S, 25
A7 A AT A A SA
A7 2 2K A0
v ' Y r{7"/ r‘r 7 IiL“,r?
1,5 4 Y/ Am| 4 15
' yd y. . A—— ’
/I y.0. 4 Al A4 a y 1o
V.

77 T2 77 yARV.ARY, 703
10127 )4 pARV.ARP.4 I ADANANT.ALR
1,0 1,5 2,0 3,0 4,0 5,0

$,/Sy

Pucyrok K.4 — lMonpaBo4HbIf k03 MULMEHT Ans HaNpshkeHuid BO BTyIke cdnaHua f

K.3YrnoBble nogatnueocTu chnaHua co chepuyeckoil HEOTEOPTOBAHHON KPbLILWKOW U NIOCKOM KPbILLKX
Yrnoeyo nogatnueBocTb rnaHua co coepuyeckoin Heo6opPTOBAHHOM KPLILWKOR BLIMUCTAIOT No chopmyne

_[1-©,(1+1285%)] D, + D

Yep £20,3 D, D’ (K.20)
roe
h [Re
M=t /—,

1 D 0

w0 = 1 3 D .

h P

1+1285A + 1,632, (So) Ig D

YrnoBsyto nogaTnMBOCTb NIIOCKOW KPbILWKX BbIMUCIIAOT MO hopMyrie

Xeo
Yip = 3 K.21
EKZF? SKp ( )
. 0,67[KK2,, (1+855IgK,,) - 1]
rae Kp — h3 ’
(Ko — 1) | K&~ 1+ (1857K2, + 1)-22
53
D,
KKp = D—H

cn
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Mpunoxenue J1
(cnpaBo4HoOE)

KpyTALWMA MOMEHT Ha Knioue Nnpu 3aTaxKKe
KpyTawmii MOMEHT npu 3aTsikke Ana 6ontos (wnunek) 663 cMaskn B 3aBMCUMOCTM OT HaNpshKeHUs Og, B Gonte

(wnunbke) onpeaensoT no rpacuky Ha pucyHke J1.1. B cnyyae npumeHeHusi 6oNToB cO CMa3kon BenuuMHa M,,, cHnxaer-
csa Ha 25 %.

2
10 Mxp, MH-m

0,35 y /
0,30 //

0,25 /

d

0,20 //

0,15 /

d W —
0,10
/ /
0,05 e M= M22
— PR w22
///
0.01 T~ M20
' 120 140 170 200 230 250
0'51, MMa

PucyHok J1.1 — KpyTawuii MOMEHT npu 3aTtsixke Anst 60NToB {wnunek)

MNpu 654 < 120 MIa KpyTAWWIA MOMEHT BLIYUCTIAOT NO hopmyre

Psqd
Mg =032, (n.1)
Bubnuorpacdus

[1] TY 6-05-810 3arotoBku n3 cproponnacrta 4 n cproponnacra 4A obero HasHa4eHus
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YK 66.023:006.354 OKC 71.120 roz OKI 36 1500
75.200

KntoueBble cnoga: CoCyabl 1 annaparbl, cnaHuUpbl, HOPMbI U METOAbI pacyeTa Ha NPOYHOCTb, FEPMETUYHOCTb,
AonyckaemMble HanpskeHnaA
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