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flodnucs u dama

MHe. Ne dy6n.

Bsam. une. Ne

[Modnuck u dama

L

b

N

—

Wre. Ne nodn.

PacuyeT Ha NPOYHOCTL BbINOJSIHEH Ha 3BM no nporpaMme «[Maccar 2.10», paspaboraHHoii 000

HTN «Tpy6onposog».

AaHHbIA pacyeT paccMaTpuBaTh COBMECTHO C yepTterkom 16017-43/6-K03.001B0.

1. OOwKe nonoxeHus

WcxonHble gaHHbIe gnsi pacyera

Bua ucnbitaHuii

ITHeBMOHMCIIBITAHUS

JlaBneHue ucrsITaHuil

0,06 MIla

Obwui eud annapama

2

3am.

1211-16

7

A0 16017-43/6-K03.001PP

Ham.

Jluecm

Ne dokymeHma

Tlodnucs

Mama

Jluem




2. Wryuep B1

UcxogHble AaHHbIe

Marepuan: 09T2C Gr.I'OCT 19281
BryTp. nuamerp, D: 1000 MM

TonmmHa cTeHKw, §: 10 MM

[TpubaBka ans KOMNEHCALMN KOPPO3UHM M 3DO3HHL, €1t 2 MM

INpubaeka 47151 KOMIEHCALMH MHHYCOBOTO 0MycKa, ¢2; 0,8 MM

IMpubdaBka TeXHOIOTHYECKAS, C3! 0 Mm
Cymma npuGaBok k pacu&THOM TONIMHE CTEHKH, ¢ 2,8 MM
Jnuna obevalikm, L: 150 mm

Pacuém e paboyux ycnosusix npu eHympeHHem dasneHuu
YeoBUS HATPYKEHHA:

Pacué&ruas temnepatypa, T: 450 °C

Pacu€THoe BHyTpeHHee n3GbITOUHOE qaBienue, p: 0,02000 MIla

as]

% PacuéTHslif usrubaromuii MomenT, M: 0,03700 Tc M

=]

= PacuétHoe monepeuHoe yeunue, Q: 0,06000 tc

g Pacuérnoe ocepoe pacrsirusaronee yeunue, F: 2.251€

S Pac4éT Ha npoyHOCTb U ycToluMBOCTL No FOCT P 52857.2-2007
Homnyckaemble Hanpskenna s Matepuana 09T2C Gr.TOCT 19281 npw Temneparype T = 450 °C (paboume ycmosus):
[c]= 71 MITa

l'é Monye mpoaonbHoii ynpyroet s Matepuana 0912C Gr.l'OCT 19281 npu Temnepatype T = 450 °C ;

5 E= 1,4-10° MIla

e PacuérHas Tonmuna CTEHKH ¢ Y4ETOM MpubaBok:

= pD
SptC= ——————+C =(0,02000*1000)/(2*7] * | -0,02000) + 2.8 =2 94] MM

o (el gp-p

¢ Hornyckaemoe JaBleHHE ;

. 2 o] g (s~c)

= (p]= o = 2X71XT*(10-28) /(1000 + 10-28 =1,015 MIla

&2 D+(s-0)
1,015 MITa = 0,02000 MTla

\ﬁ 3akmoucHue: ¥ ¢JIOBHE MPOTHOCTH BBINOIHEHO

© \ ~

£l o Obeuaiika, HazpyyiceHHAA 0CEBBIM PACMAZUCWIOWUM YyCuTUeM (1. 5.3.3)

SN HormyckaemMoe 0CeBOE PacTATHBAKOLIEE YCIITHE |

=1

] INY [Fl=n - D+s-c-(s=d[0)Qr = 374251000+ 10-28 *(10-28 *71 *1 =161,8 Tc

§| °

= Q-‘}

S

gl

=1\ .

g% |1 [3am. [1211-16 A/ ok 16017-43/6-K03.001PP

Wam.| ucm | Ne dokymerima | Modnucs | Jama




Modnucek u dama

WHg. Ne dybn.

o

B3am. uHs.

Modnuck u dama

)

WHe. Ne nodn.

HonyckaeMblii H3rubaonmi MOMEHT

] b ]

Ml

PacuéTHas ninua s pacuéTa oT AeiicTBHS NABNEHYSA:

3
1+[[M]H] = 40,44/ (1 + (40.44/227,3))" =39 81 T¢ M

lb=1013 MM
Homyckaemoe ToMepevHoe YCHIIHE ;
_ [Qln
[Q = e |
+ ([Q]HJ = 40.15/(1 + (40,15/ 147,4))"* = 38,74 1C
[Qle

Odeuaiixa, padomarouias noo coeMecmusim delicmeuem nazpysox (n. 5.3.7)

OGeHaﬁKa, pa60Ta}0maﬂ MO COBMECTHBIM JIHCTBHEM HapyHOI'0 JABJICHHA, OCEBOT0 CXKHUMAKUIETD YCHIIHA, uzruda-
FOMIEro MOMEHTA U NOMEPEHHOTO YCHITHA.

2
N F M Q
IIpoBepka ycIoBUS yCTOWYHBOCTH: —E—+-——+—+[—-—] <1
e g [m Fl ) Q)
2
i+i 2 Ei] =0/0+0/0+0,03700/39,81 + (0,06000 /38,747 = 0,9317-107 < 1
(r] [F]1 [M] \[Q]

3axnmouenue: Ye10BHe YeTOHYHBOCTH BLINOTHEHO

O6euaiixa, paboTaroinas moJ cOBMECTHbIM JeHCTBHEM BHYTPEHHETO NABICHHS, OCEBOrO PacTAruBaOLIEro YCUIUS 1
H3THOAIoIIEr0 MOMEHTA.

x.D?
F+p-
IIpoBepka ycoBHs TpOYHOCTH: 4 M

x-D?
4 + M =(2.25 + 002000 *3,142 * 1000°/4) / 161,8 + 0,03700 / 40,44 =0,02454 < 1
(F] [
3aKmoyeHHe: Y c/I0BHE NPOYHOCTH BLITIOJAHCHO

Pacuyém & paboyux ycnosusix rnpu HapyxHomM dasrieHuu
YeoBus HArpyKeHus:

F+p:

PacuéTHas temneparypa, T; 450 °C
PacuéTtHoe HapyxHoe n3bbITouHOE HaBnenue, p: 0,01000 MITa
PacuértHplit uarudaromuii Moment, M: 0,03700 Tc m
PacuétHoe nmonepeunoe ycunue, Q: 0,06000 tc

PacuéTHOe oceBoe pacTarupatolee ycunue, F: - 2,25 1¢

PacuéTt Ha npoyYHOCTb U ycToinuuBocTe no NOCT P 52857.2-2007

Homyckaemble Hanpsokenus 11 matepuana 0912C Gr.lOCT 19281 npu temneparype T = 450 °C (paGoune ycosus):
[c]= 71 MIla

Monynb npoaonsHO#H yrnpyrocTy s matepuana 09T2C Gr.l'OCT 19281 npu tremnepatype T = 450 °C :

E= 1,4-10° MIla

Pacuérnas nuHa aia pacdyéra ot JAelcTBUs JaBIeHus:
1, = 1013 MM

PacuéTHas TOJIIMHA CTEHKH ¢ YYeTOM NpUOABOK :

~ - 1072.D p 1Y 12 p.D| =maxr06 %107 1000/1 % 001000/ (105 * 1410 )+ _
5p +C=maxsl .06 :

e b 1013/ 1000)%; 1.2 * 0,01000 * 1000/ (2 * 71 - 0,01000)} +
B 10~.E D

2- gj_-p 2.8 4,276 MM

” llucm
fg

3am. [1211-16 \/ 7S VEA 16017-43/6-K03.001PP
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[Modnuck u dama

YHg. Ne dybn.

0

B3am. uHs.

Y

L7

AL

7

lModnuck u dama

72

HOH}/CKEICMOG HapyKHOC JABJICHUE W3 YCIIOBMS yCTOﬁ‘-IHBOCTH :

_208107°F D_[lDO-(s—chj "

[p]e nY-Bl 1 D )2

* -5 % TR - * * * e
58 17 F L4107 * 1000/ 2,4 *1*1013) * (100 * (10~ 2,8) / 1000 ~0,5266 MITa

ﬂorrycxaeMoe HapyXHOE NaBNCHHE U3 YCIOBHUA TIPOYHOCTH ;

5] _ 2] (s-¢©)
= —_— . _ 5k * s S/ = =
o e =S 2% 71 *(10-28) /(1000 + 10-2.8) =1,015 MIla

0,4675 MIla 2 0,01000 MIla
3akiroueHue; Y e10BHE IPOYHOCTH H YCTOHYHBOCTH BBIMOIHEHO

Obeuaiika, HAZPYIHCCHHAR OCEGHIM PACMAZUCAIOUUM YCUTUCM (n. 5.3.3)
HoryckaeMoe 0CeBOe PacTATHBAIOIIEE YCUINE |

[Fl=n-D+s-0) (s~ [0l @pr = 374251000+ 10-28 *(10-28 *71 *] =161,8 1c
HomyckaeMelil M3rHOarONMil MOMEHT :
] = Mg
2
] = 4044/ (1 + (40.44/227,37)"* = 39,81 Tc M
] . ’

e

HomnyckaeMoe nonepeyHoe YCHIIME
[Qln

N [[Q]RJ2 = 4015/(1 + (40,15/147.4))"7 = 38,74 1c
[Qle

Obeuaiika, pabomaowan nood coemecmHbIM Oelicmeuem nazpy3ok (n. 5.3.7)

Obeuaiika, paboTaiolas Mo COBMECTHbIM AEHCTBHEM HAPYHKHOTO NABIEHUSA, OCEBOTO CKMMAIOLIETO yCUIIHsA, H3rnba-
I0ILIETO MOMEHTA H MTOTIEPEUHOI0 YCHIIHS,

(Q]=

2
. p  F M Q
IIpoBepka VCIOBUS YCTOHYHBOCTH —+---+—+[———] =1
pesepiay y vl F1 ] \[Q]
2
£+ —F—+-I£+ [E_] =0,01000/0,4675 + 0/0 + 0,03700/ 39,81 + (0,06000 / 38.74)> = 0.02232 < |
(p] [F] [M] \[Q] ' ' | -

3amodeHue: Y e/l0BHe YCTOHUHBOCTH BLITIOIHEHO

Ooeuatiika, paboTaroias noJ COBMECTHRIM ACHCTRHEM BHYTPEHHEr0 aBIECHHA, OCEBOTO PACTATHBAIOLIErO YCHIIUA H
U3rubaloIero MOMEHTa.,

L
F+p-
ITpoBepka yclIoBHS IPOYHOCTH: 4 . M g
(F] (]
n-D?
F+p M
4 + =(225 +0 *3,142*1000°/4) /1618 + 0,03700 / 40 44 =0,01483 <1
(F] (M I

3akmodenue: Ycnosue NPOYHOCTH BBLINMOJIHEHO

Pacyém e ycrnosusax ucnsimanull (lMHeemoucrsimaHus)
YcnoBus HaArpy:KeHusi PH HCNLITAHUSAX:

Pacuérnas temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee H30bITOYHOE aBneHue (C y4&TOM ruapocTatuyeckoro), p: 0,06000 MITa

= 47

€

WHe. Ne noon.

Pacuérnslil uarubaromuii MoMenT, M: OTewm
Pacuérnoe nonepeuHoe ycunue, Q: 0,1062-10° Tc
Pacuérnoe oceroe pacTariparliee ycunue, F: 0,03053 1c
Mucm
I [3am. [1211-16 s s 16017-43/6-K03.001PP 5
am.| lucm | Ne dokymerma | Modnucs |Jama
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PacuéT Ha npo4HoCTL U ycToluusocTb no FOCT P 52857.2-2007
Horyckaemble HanpsxkeHns s matepuana 0912C Gr.lOCT 19281 npu Temneparype T = 20 °C (ycToBHs THEBMOHC-

NMBITAHUHA):

[G]2O= n* Repo/mp= 1*280/1,2= 233,3 MIla

Monyns npoaosnsHoOil ynpyroctu ans Matepuana 0912C Gr.LOCT 19281 npu temnepatype T =20 °C :
E*= 1,99:10° MIla

Pacu€THas TOALIMHA CTEHKH ¢ Y9ETOM NpUGABOK;

-D
SpteC= —jﬁ—p TC = (0,06000 * 1000) /(2 * 233,3 * I - 0,06000) + 2,8 =2.929 mm
o] ¢y -
HonyckaeMoe 1aBneHye :
2-[o]-q,-(s-0)
[p]= DYoo = 2%2333*1*(10-28 /(1000 + 10~ 28 =3336 MIla

3,336 MIla = 0,06000 MIla
3axnrouenye: Y CJI0BHE NPOYHOCTH BLINOJHEHO

Obeuaiika, HAZPYICENHAR OCEEHIM PACMAZUSAIOU{UM YCUTHEM (1. 5.3.3)
,[LOU}’CKBGMOC 0ceBoe pacTiaruparoniee YCHIIUE !

(Fl=n-(D+s-0)(s-<) [0l 9r = 37421000+ 10-28) * (10-2,8) * 2333 * I =531,6 Tc
PacyéTHas nnnHA A7 pacyéTa oT AeiiCTBUA JABJICHUS:

I, = 1013 Mm
Jlonyckaemoe MornepeyHoe ycunue ;
___Ql
[R]= s
2 [[Q]HJ = 131.9/(1 + (131,9/279,4/)"* =119,3 1¢
[Qle

Obeuaiika, pabomaiowas noo coemecmusim deiicmeuem Hazpy3ok (n, 5.3.7)

ObGeuaiika, paoTaroias moJ COBMECTHBIM AeHCTBUEM HAPY/KHOTO JABJICHHA, OCEBOT0 CIKMMAIOIETO ycunus, usruba-
YOLIEr0 MOMEHTA M NOTIEPEUHOr0 YCHITHS.

2
IIpoBepka ycnoBus ycTOHYHBOCTH: [i—] + % + fp—I:IH_] + [[—3-]-} s 1]

£+F+M [Q

2
ek | | =0/0+0/0+0/0+(0,1062:10°/ 119,38 =0,792-108 < |
(p] [F] [M] [Q]]

3aknrouenue; Y CJI0BUE YCTOHUNBOCTH BLINOITHEHO

Ob6euaiika, paGoTaromas 1o COBMECTHRIM JeHCTBHEM BHYTPEHHEr0 JIABJIEHHA, OCEBOTO PACTATHBAKIICTO YCHIHA H
U3rubaroero MOMeHTa.

z-D?
 F+p- M
[IpoBepka ycnoBus npounoctu: 4, <10
[F] (M
FEpre L
e + M - 003053 +0.06000 *3.142% 1000/ 4) /5316 + 0/0 =0,008922 < 1
(F] (M I

3akroueHHe: Y e/0BHE TPOUHOCTH BEINOJHCHO

HonyckaeMbli M3rubarommii MOMEHT |

[M]= _[Ilb.d.ln_

2
] = 132,9/(1 + (132,9/430,7))"> = 127 Tc m

Pacyém e ycrnosusix MOHmMaxa

Sam. | 1211-16 V.7 |z 16017-43/6-K03.001PP

Ham.

Tlucm | Ne dokymenma | Tiodnucs |Hdama




Mobnuck u dama

ViHg. Ne dy6i.

o

B3am. ums.

Modnuce u dama

WHe. Ne nodn.

YcaoBusi HArPY:KeHHS IPH MOHTAMKe:

Pacuérnas temneparypa, T: 20 °C
PacuérHoe BHyTpenHee H30BITOUHOE NaBneHue, p: 0 MIJa
PacuérHelif uarudarommii MoMeHT, M: 0 TC M
PacuérHoe nonepeunoe yeunue, Q: 0,1746:10¢ tc
PacuérHoe oceBoe pacTsirusatoniee ycunue, F: 0.05036 TC

PacuéT Ha npo4yHOCTL 1 ycToumBocTb no FOCT P 52857.2-2007

Honyckaemble HanpskeHns uia Matepuana 0912C Gr.lOCT 19281 npu temneparype T = 20 °C (ycnoBus MOHTaXa):
[6]®= n* Reno/nr= 1*280/1,1 = 254,5 MIla

Mojtyss npoaonbHoit ynpyroctu ans matepuana 0912C Gr.lOCT 19281 npwu Temnepatype T =20 °C :

E?= 1,99-10° MIIa

JonyckaeMoe naBneHue |

2[5 g, (5~ 9

pl= Di(s-o = 24254,5%1*(10-28) /(1000 + 10-28 =3,639 MIla

3,639 MIla = 0 MIla
3akmoueHue: Y e10BHe NPOYHOCTH BHINOJHEHO

Obeuaiika, Hazpyscennan ocegu;M pacmazusaionsim ycunuem (n. 5.3.3)
Honyckaemoe 0ceBoe PacTArHBAIOLIEE YCHITHE |

(Fl=n (D4s=c)-(s=c) [0]r = 3.142* (1000 + 1028 * (10-2,8) * 2545+ =5799 1
PacuéTHas AnuHa Ans pacuyéra oT AeiCTBUS JaBJICHHA:

b= 1013 mm
Homyckaemoe NONepevyHOe YCHIIHE |
Q)= Qln
2 5
. [[Q]n] = 1439/ (1 + (143.9/279.4)" =128 1c
[Qle

Obeuaiixa, pabomaiowiasn noo cosmecmuvim deiicmeuem nazpy3ox (n. 5.3.7)

O6euatika, paboTalolas Mo COBMECTHBIM NEHCTBHEM HAPYIKHOTO J1@BEHNA, 0CEBOTO CKMMAIOIIETO YCHIIHA, M3rHBa-
FOLIEr0 MOMEHTA W NOMEPEYHOI0 YCHIIHA,

2
F M
[TpoBepka ycnoBHst yCTORYHBOCTH: [i Femifi—arp [—Q"-] 2 l]

(p] [F] ] L[Q]

2
p F M [Q] _ ; - 55 17
“—t ot | —— | =0/0+0/0+0/0+(0,1746:10°/1287 =(,1862-10"7 < |
k] [F1 [M] \[Q]

3akmoueHe: Y c10BHe YCTONMHBOCTH BLINOIHEHO
HoryckaeMelil H3THOAIOIIMH MOMEHT :

[n]- [ )

2
J = [45/(1 + (145/430.7)9" = 137 4 Tc M

3w, 21016 |7 i 16017-43/6-K03.001PP

Mam.

flucm | Ne dokymenma ‘odnucs |Hama




3. OHuwe KoHuYyeckoe no3. 12

UcxopHble gaHHbIe

Marepuan ofeuaiiku:

Huamerp 6onbliero ocHosanus, D:

Huamerp MeHblero ocHosanus, Dy

TonmuHa cTeHkH, S

[Tpubaska 118 KOMNEHCALME KOPPO3HH U SPO3HH, C1:

ITpubGaska fisi KOMIEHCALMHM MHHYCOBOTO IOMYCKA, Ca:

IMpubaBKka TeXHOJOrMYECKas, C3:

Cymma npudasox, c:

Hnuna obeuaiiky, L:

Cmeuienye JI6BOTO OCHOBAHMA 110 TOPH3OHTANH, Xo!

Cmeuienue 1€BOT0 OCHOBAHHS 110 BEPTHKAH, Yo
Hesbtii (HuxcHui) yzen coedunenusn:

Coeannenne konudeckol oGeuaiky ¢ LMITMHAPHYECKOH MEHbIIEro IuameTpa Ge3 ykpereHus

09I'2C Gr.'OCT 19281

091"2C Gr.I'OCT 19281
6000 MM

1020 MM

14 MM

2 MM

0,8 MM

0 MM

2,8 Mm

2150 MM

0 MM

0 MM

©
S Sie.
©
=
-0
S ~
3 "
= ¥
]
S “
8 R
o : -
%
g .
= IIpassiii (6éepxnuil) yzen coedunenun:
CoenrHCHNE KOHMYECKOT M LITMHAPUYECKO obeuaek
%
g
3
=
©
Q
© ™
ElS:
@ f ™
o N
e .
AN
=
S|
E'w [TapameTpsl y3na coeTMHEHYS :
N
: Marepuan 3neMeHTa s;:

S
2
% N (/-/ /7
g U [3am. [1211-16 7 e

Mam.| [lucm | Ne dokymenma Modnuce [ama

16017-43/6-K03.001PP




Marepuan 3JieMeHTa S;; 09I2C Gr.I'OCT 19281
TonuinHa CTEHKH BCTABKH, 513 20 MM

ToMIWHA CTEHKW BCTaBKH, S2; 20 MM

Hnvina ygacTka BcTaBkH, a0 20 MM

HHa yqacTka BeTasku, a2 200 MM

Pacuyém e paboyux ycnosusix npu HapyxHoMm dasrieHuu
Yci10BHMSL HArpysKeHus:

Pacuérhan temnepatypa, T: 450 °C
PacugrHoe napysiHoe H3GeITouHoe nasnenue, p: 0,01000 MITa
Pacu&rHblii n3rnbaomnii MomenT, M: 10,08 Tc M

PacuérHoe oceBoe cixuMalomnee yeuue, F: 42,78 TcC

Pac4éT Ha Nnpo4YHOCTL U ycToMuMBOCTL No MOCT P 52857.2-2007
HomyckaeMble HanpskeHust ans MaTepuana 0912C Gr.TOCT 19281 pu TeMneparype T = 450 °C (paGoune ycnopus):

[c]= 56,5 MIla

Monyne npoponsroit ynpyrocru ans matepuana 0972C Gr.OCT 19281 npu TeMrieparype T =450 °C :
E= 1,4:10° MIla

Homnyckaemoe HapyKHOE JIaBIEHHE U3 YCIORMS NPOYHOCTH :

ARG ECRD

Dy +(5y = ©) =2%565%(14-28) /(5705 / cos(49.19) + 14— 28 =0,1448 MIIa
cosc
1

Horyckaemoe Hapy)KHOE aBJIEHHUE U3 YCIOBHS YCTOWYHBOCTH

208-107E Dg

25
100 (s - ¢ 7 Se L4000 =
(sx —©) 2.08% 107 % 14-10° * 9159/ (2,4 * 1 * 3290) * (100 * (14~ 2.8) / ~0,01766 MTla
T Dy 9159)

JonyckaeMoe aBieHue

©
E
% [P]= [p]n e
; . Py = 0.1448 /(1 + (0,1448/0,01766)*)"* =0,01753 MIla
& Qi3
r§ (rle
= 0,01753 MITa = 0,01000 MITa

3aknodenue; Ye0BHE NPOYHOCTH H YCTOHYHBOCTH BBINOJHEHO
: HoryckaeMblH U3rubarolNit MOMEHT N3 yCIOBHA MPOYHOCTH
'S
S Dy =3972/4*3,142%5972* (14-28 *565*1* =1158 1¢C
ro I e— . . — . . . ’ il £l
= [l = 7 " DiGx-9 [l gr cosiey) cos(49,19) .
@
€I
x D =

[M], = —f—m Dy (s - ©)[0] - cos(ay) =0176/4 * 9176 * (14~ 2.8) * 56,5 * cos(49,19) M2735 L
Q', -’ 25
g [M] = Dr 310107 -E (Dy 086,32 100 - (s - ) =9176/3.5 4310 * 10 % 1410 * 0176 * =887,4 1¢
= 35 ng Dy cos(49,19))7 /2,4 % (100 * (14— 2,8} / 9176 > M
©
q HomnyckaeMbiii H3ruOaOMMi MOMEHT ;

‘Q\ 1] = min{Mm ;Mm} =min{ 1158, 844,1 } =844.,1 Tc M
N\ o .
g N Obeuaiika, padomarowian noo cosmecmusim deficmeuem nazpy3ox (n. 8.6.2)
3 E‘\ OGeuaiika, paboTalommas Mo COBMECTHBIM AEHCTBHEM HAPY/KHOTO IABJEHHS, OCEROTO CHMUMAIOMIEr0 YCHJIHS M U3rHU-
3 \() 0arol1ero MOMEHTA,
=8 NS
§ \S 0 " [ £y F 5 M 1]
& OBEpKa YCIOBHA YCTOWUHUBOCTH: |—+-—+—%
SR\ PRREEEA g (] [F] [(M]
[,
S
S|
2 [ : Jlucm
;:E' S [3am. [1211-16 % 7/ V7Y 7 16017-43/6-K03.001PP 10
Wam.| Nlucm | Ne dokymenma_| fodnucs | fama




P B M

Tt T T = 0.01000/0,001753 + 42,78/ 325.6 + 10,08/844,1 = (.713 <1

(o] ] [M] L

3akmouenue: YcaoBHe yeTOHNYHBOCTH BBINOAHEHO

PesynbTaThi pacuéra neBoro (MMKHEro) y3/a coeAHHEHHS:

Ceoilicmea mamepuana necyueii odeyaiiku:

HonmyckaeMble HampKeHUs TS matepuana 0912C Gr.'OCT 19281 npu Temnepatype T = 450 °C (paboune yenosus):
[cl= 56,5 MIla

Ceolicmea mamepuana cocednezo ynemenma:

HormyckaeMsble HATIPSKEHHS IS martepuana 0912C Gr.'OCT 19281 npu temneparype T = 450 °C (paboune ycmoBus):
[c]&= 71 MIla

0,4 MITa = 0,01000 MIla

3akmoueHHe: Y eJa0BHe MPOUHOCTH 1 YCTOMYHBOCTH BLINOJHEHO

Honoanumensvnoe ycnosue npounocmu nepexodnoii wacmu om coemecmnozo deiicmeus Hazpy3ok (n.
8.6.2.2)

IT [} P + - + i <1]
OBCPKa YCIOBUA IIPOYHOCTHU: e O |
PR R 3 ] [F]| ]

P + a + L [(-0,01000) /0 28173919 + 0,03700 /9,798 0.03698 1
FEpL = RSl W £l N/04+ 2, 9] + 0,037 ; =0, <
®l [F1| (0]

3akmoucHue: Y c10BHE NPOUHOCTH BLINOIHEHO

PesyabTaTh pacuéra npasoro (BepxHero) y3Jia coe/IHHEHHA:

Ceolicmea mamepuana ynemenma s; (sg):

Hormyckaemele Hanpsxerus s maTepuana 09T2C Gr.TOCT 19281 npu Temneparype T = 450 °C (paboune ycnopus):
[c]i= 71 MIla

Ceoiicmea mamepuana »emenma ss:

Honyckaemble nanpsxeHus s Matepuana 0912C Gr.TOCT 19281 npu teMneparype T = 450 °C (paGoune ycnopus):

o [6],= 71 MITa
5 0,09149 MITa > 0,01000 MTla
5 3akmoueHre: Y eJI0BHE NPOYHOCTH H YCTOHYHBOCTH BLINOAHEHO
8 HAononnumensioe yciosue npounocmu nepexoOHoil wacmu om coMecmno2o delicmeus Hazpy30K (n.
g 8.6.2.2)
=
p F M
ITpoBepka yciioBHs IPOYHOCTH: [ — {5 1]
_ PR P ¥] Fl| [M]
S
b p F M
2 ottt —— = |(0,0/000)/0,09149 + 42,42/228,1| + 9,304/342,] = 0,1039 < |
s [¥] Fll (]
= 3aKmodyenye: Y cioBHE NPOYHOCTH BhINOJHEHO
. Pacuém e paboyux ycrosusx rnpu eHympeHHemMm daeneHuu
: YcnoBus HarpyxeHus:
S
; Pacuérnas Temneparypa, T 450 °C
;"3 Pacuérnoe BHyTpehHee u30biToUHOE AaBneHue, p: 0,02000 MITa
Pacuérnelit uaruGarommii Moment, M: 3,691 Tc M
- '&@ PacuérHoe ocepoe cxxumaroniee ycunue, F: 52,03 1¢
5 o Pacuér Ha npoyYHoCcTL U ycTonumBocTb o FOCT P 52857.2-2007
= b ¥y JlomyckaeMble HanpskenHs ans matepuana 0912C Gr.lOCT 19281 npu Temneparype T =450 °C (paGoune ycnosus):
al.
S NS [6]= 56,5 MITa
3 \ Mopyne npogonsHoii ynpyrocti ans marepuana 0912C Gr.OCT 19281 npu temneparype T = 450 °C :
2, Y7k 1D Py
AR E= 1,4-10° MIla
ES
21
2 ) fluem
£|™ [ 3o [121156 L7 \ured 16017-43/6-K03.001PP
Mam.| flucm | Ne dokymernma “Todnucs Hama




HomyckaeMoe 1aBieHue

[}3]= 2 '[D]‘:Pp (5y - C}

=2%5365*1*(14-28) /(5705 / cos(49,19) + 14~ 2,8) =0,1448 MIla

* (Sk = C)
coscl

0,1448 MITa = 0,02000 MIla

3akimodenne: Y T0BHE NPOYHOCTH BbINOIHEHO
Hormyckaemblii U3rHGarONHH MOMEHT U3 YCTIOBHS NPOYHOCTH |

Dy = 5972/4 % 3,142 5972 * (14-28 *565%1*  =1158
], =_4_.ﬂ.D1‘<sk - 0)-[6] @ - cos(y) 605(49.;9) 314245972 % (14-2.8) * 565 * | N TC
D =
[n]; = *4—F-ﬂ ‘D (sy - ©)-[5]- cos(ay) 9176/ 4% 9176 * (14~ 2.8) * 56,5 * cos(49,19) M2735 e
D . a5
] = Dg 310107 -E T 100 - (s - ) =0176/3.5%310* 107 * | 4-10° * (9176 * =887,4 1C
B gs ny F 1 By cos(#9,19))2/ 2,4 * (100 * (14~ 2.8) / 9176 )** i

HonyckaeMbl i U3rHOAIO NI MOMEHT

[M] = mmin My s My} = ming 1258, 804,15 =844,1 1c M

Obeuaiika, padomaiowas nod coemecmusim deiicmenem nazpyszox (n. 8.6.2)

Obeuaiika, paGoTaolias noa COBMECTHBIM NeHCTBHEM HapY>KHOTO JABJICHUS, OCEBOI0 COKUMAIOILErO YCHIHS U W3rd-
faromero MoMeHTa.

ITpoBepka yclIOBUS YCTOHYHBOCTH: [i ful g 1]
(p] [F] ]

P F

e t =T =070+ 52,03/3256+3.691/8441 =0.1642 < |
[p] [F] [M] ’

3axsroueHe: Y e/I0BHE YCTOHYHBOCTH BHINOTHEHO
Obeuaiika, paGoTatouias Noj COBMECTHBIM JIeiCTBHEM BHYTPEHHETO JIABIEHNA, OCEBOIO PACTATMBAIOLIErO YCUITHA H

©
S H3rubaroilero MoMeHTa.
o
> 1. D 2
§ F+p- 3 - M
o=
S [TpoBepka ycitoBHS IIPOYHOCTH: + =1
8 ROSPEE Y P F] M
. i 3
'*Lé_\ F+p: s
5 . A M = (0 +002000 3,142 x5972°/4)/775,9 + 3,691/ 1158 = 0,07539 < |
- [Fl My
= 3axmodeHHe: Y eJIOBHE NPOUHOCTH BLINOTHEHO
PesynbTaTel pacuéra JIeBoro (HUKHero) y3/1a coeJHHEeHHS:
= Ceoiicmea mamepuana necyueil odeqaiiku:
2 Honyckaemble Hanpskenns ans matepuana 0972C Gr.'OCT 19281 npu temnepatype T = 450 °C (pabouue yenosus):
S
§ [cl= 56,5 MIla
& Ceolicmea mamepuana cocednezo snemenma:
Jloryckaembie HanpsikeHus s matepuana 0912C Gr.'OCT 19281 npu temneparype T = 450 °C {pabouue ycnorus):

\\\f [c]= 71 MITa
B[ 0,4 MITa > 0,02000 MIa
'§ \e\\\: 3akmoueHue: ¥ c1oBue NPOYHOCTH BBINOJIHEHO
a \ Hononnumenvrnoe yciosue npouHocnu nepexoonoi 4acmu on coeMecmnozo Jelicmeus Ha2py30K (n.
2 \ 8.6.2.2)

N 11 U S L 1]

. OBEPKA YCITOBHS IIPOYHOCTH: ||— +——|+—x =

AN ? # g o] 1| (]
g
g N . fluem
g WL | Bam. | 1211-16 - |t 16017-43/6-K03.001PP

Wam.| lucm | Ne dokymerma ‘flodnucs [lama




g T
(p] [F]
3akmouenue: YeiaoBne NPOYHOCTH BhINOJHEHO

PesyabTaThl pacyéra npasoro (BepxHero) y3Jja coe/IHHeHHS:

Ceolicmea mamepuana snemenma s; (sy):

Hlomyckaemble HanpsbkeHns s maTepuana 0972C Gr.lOCT 19281 nipu Temneparype T = 450 °C (paGouue yenopus):
[c]i= 71 MIla

Ceoiicmea mamepuana snemenma s»:

Homyckaemble HanpsokeHus ans Matepuana 0972C Gr.TOCT 19281 npu remuneparype T = 450 °C (paGoune ycnosusa):
[c].= 71 MIla

0,09149 MITa = 0,02000 MITa

3axkmoueHue: Y CJI0BHE NMPOUNOCTH BbINOJHEHO

Honoanumensnoe ycinosue npounocmu nepexodnoii uacmu om coemecmiozo deiicnieusn nazpysox (n.

M
+ [ﬁ'j' = 10,02000/0.4 + 2,281 /39,19 + 0,03700/ 9,798 = 0,112 <1

8.6.2.2)

P F M
[IpoBepka ycoBHs MPOYHOCTH: [—+———+—£1]
SR g o] F1| ]
E gy 10,02000 /0,09149 + 51,66/ 228,1| + 3,414 /3421 =0.4551 < 1
EOBPI- S T S ; - s 3 =i, .
(k] [F1| [M]

3akmoucHue:; YeiaoBue NPOYHOCTH BBINMOJIHEHO

Pacyém 8 ycnoeusix ucnsimaHutl (THesmoucneimarus)
Yc0Bust HATPYIKEHUNA TIPH HCIIBITAHMAX:

Pacuérnas temneparypa, T: 20 oG

PacuérHoe BHyTpeHHee u3bbiTOuHOE MaBieHue, p; 0,06000  MIla

Pacu&THeli m3rubarommii MomeHT, M: 0,2271-10° Tc ™
‘E" Pacué€THoe oceBoe pacTarupaoinee ycunue, F: 2,336 T
§ PacuéTt Ha npoyHoCTb U ycToMUMBOCTb No FOCT P 52857.2-2007
8 Horyckaembie Hanpsixenus ans matepuana 09T2C Gr.OCT 19281 npu Temneparype T = 20 °C (ycinoBus rHeBMoHC-
= OBITAHMIH):
]
= [6]°= n* Reso/nr= 1*280/12 = 233,3 MIla
Monyns npononenoit ynpyroctu mis matepuana 0912C Gr.[OCT 19281 npu temnepatype T = 20 °C :
_ E?*= 1,99-10° MIla
§ JornyckaemMoe NaBleHHe
=1
% [pJ_g'[U]"Pp'(Sk_C)
o 2 D =% * ] o 5 5 i i =
s K (gt 2%2333 %I %(14-2.8) /(5705 /cos(49,19) + 14-28) =0,598 MIla
COosLy
o 0,598 MTla > 0,06000 MIla
& 3axmouenne: YeoBHe IPOYHOCTH BRINOMHEHO
3 Homyckaemblit H3rMOAIOMINA MOMEHT M3 YCTIOBUS MPOUHOCTH |
=
[
D, =5972/4%3,142% 5972 % (428 *233,3*%]*
& ], = ~ 7Dy (s - 9 [5] @1 -cos(ay) s ( ) %235, =4784 tc m
\\5\\ : Dg =1,13-10*
I Ml = =E 2Dy sy - 0)-[6] costey) ~9176/4* 9176 * (14— 2,8) * 233.3 * cos(49.19)
& [ 4 TC M
LS
af\e Dp 3101070 .E 100 (s - ) |
<l NS _Dr : E ‘ 2. 8y — € =9176 /3.5 *310* [0 * 1.99-10° * (9176 * —
21N [M]g = TE w, (Dg cosey) [—DF”“‘} cos(#9,19)) /18 * (100 * (1428 /9176 )»5 1682 TCM
Q :
NG
p\" HomyckaeMbli M3ruGaroLinii MOMENT :
: [M1] = rm'n{IbflI113 ;Mm} = min{ 4784, 1664} =1664 Tc M
ES
[=]
=
2 i Mucm
g0 |1_[3am. 121116 S Nwwn 16017-43/6-K03.001PP "
Uam.| Nucm | Ne dokymenma |'Tlodnucs |dama




Obeuaiika, padoTaroas nojx COBMECTHRIM ASHCTBHEM BHYTPEHHETO aBNEHHUs, OCEBOTO PACTATHBAIOLIErO YCHIHA H
W3rudaronero MOMeHTa.

'JI‘DIE
F+p-

+ B 21
[F] M]rp

ITpoBepka ycIoBHsS IPOYHOCTH:

2
n-Dy :
4 + I = (2336 +0,06000 *3,142 *5972°/4) /3204 + 0,2271-]10°/ 4784 = 0’053] 8<1
[F] (M] g
3axmoueHue: Y c/10BHe NPOYHOCTH BbITIOJIHEHO

Pacuém e ycriosusx ucnsimaruti (lTHesmoucrsimaHus)
Ycii0BHS HATPYIKEHHS IPH MCNBITAHHSAX:

F+p-

Pacuérnas temneparypa, T: 20 °C

PacuéTHoe BHyTpeHHee U30BITOMHOE naBnenne, p: 0,06000 MIla
PacuérHblil narubarouuii MomeHT, M: 1,782 TC M

Pacu€rHoe ocesoe crxuMarolee yeuiue, F: 9,639 TC

PacuyéT Ha npoYHOCTbL U ycToWUYuBOCTL nNo FOCT P 52857.2-2007

Honyckaemble HanpskeHns i Matepuaia 0912C Gr.OCT 19281 npu temnepatype T = 20 °C (ycrnosia mHEBMOMC-
MbLITAHKUH);

[61%°= N*Reno/np= 1%280/1,2= 233,3 MIla

Mopnyns nponoseHo#t ynpyroctu ans Marepiana 09T2C Gr.TOCT 19281 npu Temnepatype T = 20 °C ;
E¥= 1,99-10° MIla

Jonyckaemoe oaBneHue :

2[5 95 - (sx — ©)
[]- 2 %

=2%2333%1%(14-2,8) /(5705 / cos(49,19) - 14-2,8) =0,598 MIla

S +(sx - )
3 coscl
= 0,598 MITa > 0,06000 MIla
‘é 3akmoyeHne: Y c/10BHe NPOYHOCTH BLINOJIHEHO
§ Hormyckaemblii H3rHOAIOLIHIT MOMEHT U3 YCIIOBUA TPOUHOCTH |
Dy =5972/4%3,142% 5972 % (14-2,8) *2333 %] *
[MLP = Dy (sy - ) [c] @p -cos(ey) coj(49,19) ' ( o ' =4784 Tc M
S D :
© [M]n= —F-ﬂ-DF(sh - ¢)-[c] cosley) =9176/4 * 9176 * (14~ 2,8) * 233,3 * cos(49,19) =1,1310
% 4 TC M
g Dy 310.10%.E 100 (s ~ )
e B _ 2 Sy~ =0176/3.5*310* 10 * 1,99-16° * (9176 * .
[]g = 35 m, (Dg <gosei )™ | — Dy jL cos(49,19)7/ 1.8 * (100 * (14— 2.8 /9176 5 ~16827CM

o HonmyckaeMbli H3rubaromni MOMEHT :
3 (] = min Myg s Myer ) = ming 4784, 1664) =1664 1e m
© .
< Obeuaiika, pabomarowian noo cosmecmuuim deiicneuem nazpyiox (n. 8.6.2)

- OGeualika, paboTaromas Noj COBMECTHBIM AeiiCTBIEM HAPYKHOTO TABJIEHHS, OCCBOTO CIKUMAIOLIErO YCHIIUS U W3TH-

\\\_ , farolL1ero MOMeHTAa.
o[\
Eloy F M
S [\ ITpoBepka yclioBHsl yCTOHYMBOCTH: [i Fomafpma £l
3l (p] [F] [M]
NS
£’} P, F M

¢ Tt Tt oy =0/0+9639/6361 + 1,782/ 1664 =0,01622 < 1

NN [¢] [F] [M] ,

i\\ 3akmoyeHde: Y eI0BHE YCTOIUHBOCTH BbINOJIHEHO
S
S
= N | o Jluem
gy [L_[3aw 121116 2 i 16017-43/6-K03.001PP "

M3m.| flucm | Ne dokymetrima flodnucs | ama




lodnuck u dama

ViHg. Ne dybi.

Bsam. uxs. Ne

Modnucs u 0ama

Z

B EE

vV

WHe. Ne nodn.

7

Obeualika, paGorarowas noa COBMECTHBIM ACHCTBHEM BHYTPEHHCTO JAABJIEHMA, OCEBOTO PACTATHBAIOLIETO YCHIHA 1
U3rubarolrero MOMeHTa.

- D 1:2
F+p: M
[IpoBepxka ycioBust IpOYHOCTH: ) <1
(F] (M ]
ks -Dlz
F+p:
4 . M = 04006000 *3142%59722/4) /3204 ~ 1,782/ 4784 = 0,05282 < 1
[F] (]

3akimodeHne; YeI0BHe NPOYHOCTH BLINOTHEHO
Pesyabrarsl pacuéra JIeBoro (HHKHEr0) y3.,1a COeMHCHNS:
Ceoilicmea mamepuana Hecyugeli odeuaiiku:

Homyckaemele Hanpsxenus as matepuana 09T2C Gr.COCT 19281 npu temnepartype T = 20 °C (ycnoBus nmHEBMOKC-
MBITAHUH):

[61°= M* Reo/nr= 1*280/12= 233,3 MIla
Ceoiicmea mamepuana coceonezo remenma:

Honyckaempie Hanpsokenus wis Matepuana 0912C Gr.lOCT 19281 npu remneparype T = 20 °C (ycnoBust THEBMOMC-
NBITaHUIA):

[6]%= n* Reno/nr= 1*280/1.2= 2333 MIla

1,45 MITa 2 0,06000 MITa
3akirouenue: Y cI0BHE NPOYHOCTH BLINIOJIHEHO

Honoanumensnoe ycnosue npounocmu nepexoOnoil 4acmu om coemMecmnozo deiicmeus nazpysok (n.
8.6.2.2)

1T Ka YCJIOBHS ITPOYHOCTH [ P & F ’+ M "'1]
OB€ YHOCTH: ||—+—|+—%
e 5 ¥ Fl| [M]

BB

(p] [F]
3axmoueHne: ¥ ¢JI0BHE NPOUHOCTH BbIMOJIHEHO

PesyabTaTe! pacuéra npaBoro (BepxHero) y3Jja coeJHHeHH:
Ceoiicmea mamepuana nemenma s; (st):

Honyckaemple Hanpsoxenus s Matepuana 0912C Gr.TOCT 19281 npu temneparype T = 20 °C (ycnoBus MHEBMOHC-
TIBITAHMIL):

[6]*:1= N* Rezo/nr= 1*280/12= 2333 MIla

Ceoiicmea mamepuana sieMenma s;:

Honyckaemsie Hanpsxkenus 11 Matepuaia 09T2C Gr.TOCT 19281 npu temrneparype T = 20 °C (ycnoBus MHEBMOMC-
NbITAHKH):

[6]%%= N* Reao/nr= 1*280/1,2= 2333 MIa

0,3007 MITa z 0,06000 MITa

3akmodeHue: YeloBHe NPOYHOCTH BLINOJTHEHO

Aononnumensnoe yenogue npounocmu nepexooHodl 4acmu om coeMecHino2o Oelicmeusn Hazpy3ox (n.
8.6.2.2)

I
+M = 10,06000/ 1,45 + 0,05716/145,8| + 0/ 3646 = 0,04176 < 1

P F
[TpoBepka yClIOBHS IPOYHOCTH, | |— +—
e posH [l[p] [F]

I
+——£1]

(M]

E ¢ = + 3 0,0600 007 + 9,348/ 749,5| + 1,645/1124 =0,2135< 1
——t——|t —— = |0,06000/0,3007 + 9, 5|+ 1,645/ =0, <
(p] [F1] [M]
3aKnovYeHue: Y eJIOBHE NPOYHOCTH BHIMOJHEHO

Pac4yém 8 ycriosusix MOHMaxa

s fluem

3am. [1211-16 P2 Y 107 16017-43/6-K03.001PP

Mam.
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YcaoBHS HATPYKEHUS IPH MOHTAKe:

Pacu€tnas Temneparypa, T: 20 °C
Pacugrnoe BuyTpeHHee u3bbiTouHOE AaBnenue, p: 0 MIla
Pacuérhsiit usrubaroumii MomenT, M: 0,3795-10% tc M

Pac4€THOEe oceBoe pacTArMBatollee yeunue, F: 2,359 1c

PacuéT Ha npo4yHOCTb M ycTounBoCcTL No FOCT P 52857.2-2007

HomyckaeMele HanpskeHus 10s matepuana 09T2C Gr.[OCT 19281 npu Temneparype T = 20 °C (ycnoBHsS MoHTaxa):
[6]= n* Repo/ny= 1%280/1,1 = 2545 MITa

Monyns npofonsHoil ynpyroctu juis matepuana 0902C Gr.lOCT 19281 npu Temneparype T = 20 °C :

E®= 199-10° MIla

HomyckaeMoe naBieHue

[P]= 2 {G]'q:p '(Sk = Cj

=2*2545% 1 ¥(14-28) /(5705 /cos(49.19) + 14-2,8) =0,6523 MI1a

e [:S],: e E)
CosoLy

0,6523 MIla >0 MIla

3aknouenne: Y eJA0BHE NPOYHOCTH BLINOJHEHO
HonyckaeMelii H3rnGalOIINA MOMEHT U3 YCIIOBUS IPOYHOCTH |

=3972/4*3,142% 5972 *%(14-2,8) *254.5% ]

D
], =T1‘“'D1 (sy - 0)-[c] @7 -cosley) * cos(49,19) =52191cm

[IUI]n = %“}T-DF (8 ~ ) -[o] - cos(zy)

= 104
=9176/4* 9176 * (14~ 2,8) * 254,5 * cos(49,19) 1:’232 10
TCM

_Dgp 310 10° E

[ 83 n

25
D w2 |100 (s - =9176/3.5 %310 * 106 % 1,99 10° * (9176 *
(Dgocosa )| —————

T cos(49,19))7/ 1.8 * (100 * (14-2.8) /9176 > 1682 TCM

7
HomyckaeMslit H3rnGaroni MOMENT ;

£ (1] = i My s My} = puing 5229, 16665 =1666 ¢ m
= Obeuaiika, paGoTarowas noj cOBMECTHbIM NeHCTBHEM BHYTPEHHETO 1ABIEHHA, OCEBOr0 PACTATHBAIOLIETO YCHITHA H
g M3rubatoLIero MoMeHTa,
(§ D2
T
= F+p- 7 - M
[IpoBepka ycIoBHS TPOYHOCTH: + £1
POBEPKa y p [F] M1
S
L
>
2 2
g F+p- i
X 4 M - 2359 40 %3142%59720/4) /3496 + 0,3795-10°/ 5219 = 0,6749-107 < 1
(F] (] rp
= 3axmoueHue: Y eI0BHE NPOUHOCTH BBITIOTHEHO
£ Pac4yém & ycriosusix MOHmMaxa
= YcioBusa HArpy ;KeHHS MPH MOHTAMXKE:
4 Pacuétnas temneparypa, T: 20°C
pary
%:, PacuérHoe BHyTpeHHee u30biTOuHOE faBneHue, p: 0 Mlla
g Qv PacuétHelil usrnbatommii MoMeHT, M: 3,226 Tt M
g™
= \Q PacuétHoe oceBoe cxxumarollee ycunue, F: 13,05 tc
g N\ PacuéT Ha npoYHOCTb U ycTOWUUBOCTL No FOCT P 52857.2-2007
f§, Honyckaembie HanpsikeHus ans matepuana 0912C Gr.l'OCT 19281 npu temnepatype T = 20 °C (ycIoBHS MOHTaXKA):
&= Q
& [6)%%= M* Reao/nT= 1*280/1.1= 254,5 Mlla
S
o
=
2 N s o fucm
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lModnuck u dama

Wne. Ne dy6n.

0

B3awm. uHs.

Modnuck u dama

WHe. Ne nodn.

Mounyne npoaonsHoit ynpyroctu ais matepuana 09T2C Gr.lOCT 19281 npu Temneparype T =20 °C :

E*= 1,99:10° MIla
JonyckaeMoe naBjieHue |

[p]= 2 ‘[U]'qu ‘(Sk - C:]
Dy
cosoly
0,6523 MIla=0 MIla

3axmroueHue: Y C/I0BHE MPOYHOCTH BbINOJIHEHO
HomyckaeMblii H3rnOaONINIT MOMEHT M3 YCIIOBUS MPOYHOCTH |

=2%2545%1%(14-28) /(5705 /cos(49,19) + 14-2,8) =0,6523 MI1a

+ (5 — 0

=3972/4 %3, 142% 5972 % (14— 2,8) *254,5* ]

D,
[M]qs =?~ﬂ'D1'(Sk"C:]'[G]'lPT'005(&1)  cos(49,19) =5219 Tc M

D - 104
[, = "f"” Dy (sy - ) [5] coszy) =9176/4* 9176 * (14— 2,8) * 254.5 * cos(49,19) Tlc’fz 10
D 310 10°% E 100 (s~
_Dg 310 B oo 2 (s — =9176/3.5 % 310 * [0 * 1,99-10° * (9176 * _
Ml 33 ny (D “sesmy) [ Dy } cos(49,19)/ 1.8 * (100 * (14~ 2.8) /9176 5 1682 TCM

HomyckaeMbiii H3rubaroIHi MOMEHT ;

[M] = min Mg : Myer ] = ming 5219, 1666 ) =1666 Tc

Obevanxa, padomaiowias noo coemecmusim delicmeuem nazpy3ox (n. 8.6.2)

Obeualika, paoraromias noj COBMECTHBIM JAeHCTRHEM HapY#HOT0 JIABJIEHHA, OCEBOT0 CHKUMAIOLIEro YCUTNS U H3TH-
6aroIero MoOMeHTa.

- p  F M
ITpoBepka ycloBusl YCTORUHBOCTH: | ——+—+—=%1

p] [F] [M]

p F M

ot et o =0/0+13.05/637+ 3,226/ 1666 = 0,02243 < 1

[p] [F] [M]
3axkmoucHHe: YeIoBHE YCTOHYHBOCTH BBINOJHEHO
PesysibTaTel pacuéra JieBoro (HHIKHEro) y3/1a coeJHHEHHS:
Ceoitcmea mamepuana Hecywei 0beuaiku:
Horyckaemble Hanpsiskenus ais matepuana 0912C Gr.'OCT 19281 npu Temneparype T = 20 °C (YCNOBMSA MOHTAXKA):
[6]%%= M* Reno/nr= /*280/1,1= 254,5MIla
Ceoiicmsa mamepuanda coceonezo IemMenmal:
Honyckaemble Hanpskenus s matepuana 0912C Gr.l'OCT 19281 npu Temnepatype T = 20 °C (YCTIOBMS MOHTAXKA):

[6]%= N*Repo/ny= 1*280/1,1= 254,5 MIla

PesynbTaTel pacuéTa npaBoro (BepXxmero) y3Jjia coeJHHeHHS:

Ceoiicmea mamepuana 3nemenma s; (sy):

Honyckaemsle Hanpskenus ans Marepuana 0912C Gr.l'OCT 19281 npu Temneparype T = 20 °C (ycnoBHs MoHTaa):
[61°1= N* Repo/ny= 1*280/1,1 = 254,5 MIla

Ceoiicmea mamepuana 3iemenma s;:

Honyckaempie HanpsokeHus wis Matepuana 0912C Gr.TOCT 19281 npu temneparype T = 20 °C (ycnoBrs MOHTaXa):
[6]%°%= n* Reo/nr= 1*280/1,1 = 254,5 MITa

Hononnumensnoe ycrosue npounocmu nepexoOnoii vacmu on cO8Mecmnozo delicmeus Hazpy3ox (n.
8.6.2.2)

(p] [F]

+-EII—S 1]
(W]

M
* -[—I'Ej- = [0/0328 +12,68/817,7| +2975/1226 =(,01794 < |

HpOBGpKa YCIIOBHA IMPOYHOCTH: [

b

(k] [F]

3akmoueHue: YeloBue npovHOCTH BLITIOJIHEHO

5 Tluem
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4. Onopa nos. 70
OnopHas obeyvalika

Ay
# =gE: D — T HeE—
A
S <
Dy 3o

S

WUcxogHbie gaHHbIe
Hecymuii anemenr: JHuiue xoHH4eckoe o3, 12
BricoTa onopsl, hy: 2000 MM

Hunametp BepxHero ocHoranus, Do: 6000 MM
OnopHbI# 3eMenT

['pyrnna natpy6xos
Oununapudecknii yaactok:
Marepuan: 09T2C Gr.I'OCT 19281
g Tonmuua CTEHKH, So! 16 Mm
§ [Ipubaska 11 KOMIEHCALMH KOPPO3HH H 3pO3HH, €11 0 MM
a :
<§ [Ipubaska /st KOMNEHCALMI MHUHYCOBONO JOMYyCKa, ¢2. 0,8 MM
g [TpubaBka TeXHONOTHYECKAs, C3: 0 mm
Cymma npuGaBok K pacq&THOM TONILMHE CTEHKH, C; 0,8 MM
MyHpamenr:
S Beron: B10 (M150)
= T
g Pacuyém s paﬁouux ycriosusx
& YcenoBus HATPYKEHUA:
X
= Pacuérnas tremneparypa, T: 450 °C
& PacuétHblf H3rnbaronmit MOMEHT B BepxHeM cedeHuu: 3,808 tc m
g Pacu&THeli u3rubarommmit MOMEHT B HIKHEM ceueHun: 7,16 Tc M
; PacuéTHoe nonepeyHoe yCiiie B BEPXHEM cedeHHH: 1,361 Tc
G
5 PacuéTHOE MonepeyHoe YCHITHE B HUKHEM CEUeHHH! 1,988 1c
\ PacuérHoe oceBoe cxxumaroliee younue, F 64,33 ¢
= AN Ceolicmea mamepuana OROPHOI 00eUAIIKU 6 MECHIE CORPAICCHUA ¢ Koprycom:
eIy HomyckaeMple HanpskeHus A matepuana 09T2C Gr.'OCT 19281 npu remneparype T = 450 °C (paboune ycnosus):
E1 Ny
2 . [clo= 71 MIla
s \\'“ Ceolicmea mamepuana kopnyca annapama:
'é: HonyckaeMble Hanpsbkenus ans Matepuana 0912C Gr.TOCT 19281 npu temmneparype T = 450 °C (paboune yenosus):
=
E\’ [c]k= 56,5 MITa
\k
S
g
21 Jlucm
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Modnuck u dama

Wre. Ne dybn.

B3am. uHg. No

FE AE /0 /L

Modnuck u 0ama

7

Pacuér onopuoii o6euaiikn no T'OCT P 51274-99

KpuTepiid yoroRuMBocTy
¥ ! ¥ I ] l H ! L

§

el

X, MM
-
I

0 i i H | F | § i i
0 a,2 Q.4 0.6 0.8 1 1.2

---- Kpwurepuii yeroiunusoctu

-~ [IpenensHoe 3HaueHHE
YcTORYHMBOCTE ONOPHO#H 06e4alKi B ONACHOM CEUEHHH |

= 064,33/ (1 * 1285) + (7,116 + 64,33 * 0 * 6000) / (0,998 * 2017) =0,05359
W [F] Wa [M]

F M+F w3 Dy
+
W}'[F] Wa [M]

=10 Yenosue yeToHUHBOCTH BBITIONTHEHO

1 4. M :
S ' [ D, "’FJ <08 min{ls];[ok} venosue IPOYHOCTH BEITIONHEHO

Pacuém e ycnosusix ucribimaruli
YcioBHSA HArpy KeHH S
Pacuérnas Temneparypa, T: 20°C
Pacu&rHblil n3rubalolivi MOMEHT B BepXHeM ceuenuu: 1,795 Tc M
PacuéTHelll n3rubarounii MOMEHT B HUKHEM CeueHHH: 3,596 Tc M
PacuérHoe rnonepeunoe ycunue B BepxHeM ceuenun:  0,7047 1c
PacuéTHoe monepevyHoe ycuiine B HIDKHEM CEUEHMH: 1,094 tc

Pacu&tHoe oceBoe cxuMaroliee ycunue, F: 19,68 1c
Ceolicmea mamepuana onopHoil 00e4aiiKu ¢ Mecme COnPANCEHUA ¢ KOPRYCOM:

Tluecm

2]

%)

WHs. Ne noon.

1 |3am. |1211-16 Y Verod 16017-43/6-K03.001PP
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Honyckaemble Hanpskenns Ams Marepuana 09T2C Gr.OCT 19281 npu temneparype T = 20 °C (ycnoBus nHeBMOMC-
MBITAHUE )

[61®%= n* Reno/nr= 1*280/1,2= 2333 MIla

Ceoiicmea mamepuana kopnyca annapama:

Homnyckaemele Hanpsxenus wist matepuana 0912C Gr.lOCT 19281 npu temneparype T = 20 °C (ycnoBus nHeBMoMC-
[bITAHUE):

[o]® k= N* Reo /np= 1*280/1,2= 233,3 MIla

PacuéT onopnoii o6euaiixn no FTOCT P 51274-99

KpuTepuin yerollumpocTu
2 T T T I T I T T T
1073 - E ; 3 E -
1,5 _a ........ T P
=
= I TEREE— e s wsigeras vommes g e saale Lo e 8L —
°
© : : : : 1
% (378 T SR s et s s o venray . P e
3 : ; : .
=
3
>
=
"8 N -
=
S 0 i I g i i | H | i
> 0 0,2 0.4 2,6 0.8 i 1,2
i. ---~ Kputepnii ycroituupoctu
X
= - [IpepensHoe 3HaUECHHE
YeToHUHMBOCTL ONOPHOH 0feuaiiky B ONacHOM CEUEHUH :
= £ MAF4; Dy
€ = 19,68/ (1 *3426) + (3,573 + 19,68 * 0 * 6000) / (0,998 * 5651) =0.0
S " [F] " [M] ( )+ )/ ( ) =0,006377
=
] F_ M+Fy; Dy
=14 Ycnosre yeToHUHBOCTH BBITTOTHEHO
_ wFl wy ] g
g N 1 (am
< Qv | ——4+F [£08 min Cimp T ~ 1 & £ 10
SN P [ D, {[ ]U[ L} YcnoBue npotHOCTH BbINOTHEHO
-
D
Eh
N
AN
g
=N .
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llednuck u dama

Wus. Ne dybn.

0

B3am. uHs.

.

Th G5

Modnuck u dama

7

-
>

MHs. Ne nodn.

5. lunuHapuveckuin yuyactok onopabl

|
McxogHble AaHHble

Martepuan: 09T2C Gr.'OCT 19281
BuyTp. nuamerp, D: 6000 Mm

TonuuHa cTeHkH, s; . 16 MM

[TpubGaska 1ns KOMIIEHCALMH KOPPO3KH M 5PO3UM, €11 0 MM

[Ipnbaska s KoMNeHCALMH MHHYCOBOTO IOMyCKa, ¢o: 0,8 MM

ITpudaBka TeXHOMOrHYECKAS, C3! 0 MM
Cymma npudaBoOK K PacY&THOMH TONIMHE CTEHKH, C! 0,8 Mm
Jnuna obeyaiiku, L: 1725 MM

Obeuaiika, HAzpYHCeHIAR OCEGHIM CoCUMAIOmUM ycuruem (n. 5.3.4)
Hlonyckaemble Hanpskenusa w1a Marepuana 09T2C Gr.lOCT 19281 npu remnepatype T = 450 °C (paoune ycnosus):

[c]= 56,5 MIla

Monye nposoneHoi ynpyroctd st matepuana 091'2C Gr.'OCT 19281 npu Temneparype T = 450 °C ;
E= 1,4-10° MIla

Jormyckaemoe 0ceBoe CKUMAIOIIES YCHITHE |

[Fln

(F1=
. [[F}n ]2 = 1623/(1 + (1623 /210377 =1285 T¢

[Flg

HonyckaeMblll H3rubarOIMui MOMEHT :
[IuI]: ___%_
2
1+[[M]n ] = 2434 /(1 + (2434/3605))"" = 2017 1c M

Imfe

Obeuaiika, nazpysicennan ocesoim cocumaomum ycunuem (n. 5.3.4)
Honyckaemble HanpsukeHns ans marepuana 0912C Gr.lOCT 19281 npu Temnepatype T = 20 °C (ycnoBus nmueBMoOmC-

NBITAHWH):

[6]°= n* Reno/nr= 1*280/1,2= 2333 MIla

Mony s npononkHoi ynpyrocti ais matepuana 0912C Gr.’'OCT 19281 npu Temneparype T = 20 °C :
E*= 1,99-10° MIla

HomyckaeMoe 0ceBoe CKUMAIOLIEE YCHIHE

[F)= =t
. &J = 6702/ (1 + (6702 3985))"> =3426 T¢
(Fle
flucm
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JomyckaeMblit H3rHGarOUHi MOMEHT

[M]- [ )

2
1+[[M]H] = 1005:10°/ (1 + (1,005-10/6832))" = 5651 TC M

e

6. MepexoaHbI y4yacToKk onopskl

2|
WUcxoaHble AaHHbIe

Marepuan: 0912C Gr.I'OCT 19281
BuyTp. nuamerp, D: 6000 MM

ToJlKHA CTEHKH, S; 20 mm

[Ipubaska U1 KOMNEHCALMM KOPPO3HH M DPO3MH, €11 | MM

[Ipubaska s KOMNEHCALWH MHHYCOBOTO I0MycKa, ¢2: 0,8 MM

IlpudaBka TexHoMOrHueckas, ¢s: 0 MM
© Cymma npudaBok K pacy&THOMH TOJILMHE CTEHKH, C! 1,8 MM
;E HnuHa obeuatiky, L: 250 MM
2 Obeuaiika, HazpyyceHHAR 0CEBbIM CHCUMAIOWUM yeuruem (1. 5.3.4)
S Homyckaembie HanpsskeHns i matepuata 0912C Gr.'OCT 19281 npu temneparype T = 450 °C (pabo4ue ycnorus):
S .
2 [c]= 71 MIla

Mogny:e npononsHo# ynpyroets s mateprana 09T'2C Gr.lOCT 19281 npu remneparype T =450 °C .

E= 1,4-10° MIla
& Homyckaemoe oceBoe CKHMAIOIIEe YCHITHE |
=
=]
o F
2 [Fl= =
%" .\ [[F]n ] = 2443 /(1 + (2443/3299))"7 =1963 Tc

(Flg
= Homyckaemblil H3rnOAOIIHIT MOMEHT :
5 )= M ]
E, . Il Y = 3665/ + 366556559 = 3075 16 M
Mg
% % Pacuém donyckaemol memnepamypsi 8 Mecme cmeika rnepexodHot u onop-
g\ Holl o6edaek o ATK 24.200.04-90
NS Pabouue ycnosus
,§1 \Q Ceoiicmea mamepuana onopHoil odeuaixu
2 \, Honyckaemble Hanpskenns wis Matepuaia 0912C Gr.lOCT 19281 npu temneparype T = 383,5 °C (paGouue yeno-
t\\ BUS):
= [c]= 112 MIla
S
o
= |
=) 8 o Nluem
g SN 3am. 1211416 W7 s 16017-43/6-K03.001PP 55
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Koot dunment nuneiinoro pacumpenus aia matepuana 0912C Gr.COCT 19281 npu teMrnepatype T = 383,5 °C :
o= 0,1352-10% °C

Ceoiicmea mamepuana nepexoonoii obeuaiixu

Koodduuuent nuneiinoro paciunpenus ang marepuana 0912C Gr.lOCT 19281 npu temMnepatype T = 383,5 °C :
o= 0,1352:10* °C

Momyss npomonbHoi ynpyrocty ais marepuana 0912C Gr.lOCT 19281 npu temnepatype T = 383,5 °C :

Ei= 1,58'10° MIla

Pacugrhas nonyckaemas TeMnepatypa B 30He CTbIKA [IEPEXO/THOI H OTIOPHOH 0GeYaek

2 (o, (1= B My
at [F] [M] =2%112*(1-64,33/1963—-4,227/3075)/(10,1352-10" - 0,1352-10 | * 1,58 10° =
+INF °C

[t.]=

|(a’1z -y }| By

Ycnosue pabotocnocobHocTi: b, & [t(]

395 °C < +INF °C. Ycnosue BhINOJHEHO

Obeuaitka, nazpysicennan oceévim cocumaiomum ycuauem (n. 5.3.4)

HoryckaeMble HanpsikeHHs Uit matepuana 09I2C Gr.TOCT 19281 npu remnepatype T = 20 °C (ycnoBus nHeBMOKC-
MbITAHKI):

[6]®= n* Reao/ny= 1*280/1,2= 233,3 MIla
Momyiie nponensHolt ynpyrocty s matepuana 09T2C Gr.[OCT 19281 npH Temneparype T = 20 °C ;
E*= 1,99-10° MIla
HormyckaeMoe 0ceBoe CKUMAIONIEE YCHITHE :
[Fln
2
. [[FLJ = 8029/(1 + (8029/6252))" =4933 Tc
(Fle

HomyckaeMblit H3rnbatonnii MoMeHT

[E]=

fluem

o Il
S [M]=_[,}_H_2
S [[M]n] = L204:007/ (1 + (1.204-107 / 1,072-107 ))** = 8007 Tc M
3 +
g le
8
o
=
s
%
g
=
%
©
5
=
&
aa]
N
2|
S [\
3
SN
10N
8.
[l NN
NS
S
g %
[N |_[3aw. [1211-16 Y aryy 16017-43/6-K03.001PP
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7. OnopHbIn y3en anemMeHTa '‘Onopa nos. 70'
Pacyém onopHozo y3na no FOCT P 51274-99

Hecywuit anemeHT:

Omnopa ro3. 70

Tun aneMenra: 4
Marepuan: 0912C Gr.I'OCT 19281
HcnonuuTenbHas TONMIMIMHA HUKHErO ONOPHOTO KOJIBLA, S 25 MM
HIupuHa HWKHETO ONMOPHOTO KOMbLA, b 280 MM

% BricTynaiomas MUpHHA HHXKHEr0 OMOPHOTO KObIE, ba: 164 MM

E Hanuune ycHnusarowe it niacTuHel Ha

E Tonumna ycunusawleit niacThHsl, $i: 32 MM

= [unprHa ycuavBalomel nnacTHHel, by: 100 MM
I1np1Ha BEpXHEro OMOPHOTO KONbLA, by: 164 MM

o MuHUMansHOE pacCTOAHNE MEXKIY ABYMS CMeXKHBIMH peGpamu, bs: 160 MM

:gg:' HcnonuuTenbHas TONMIMHA BEPXHET0 ONOPHOTO KOJIb1IE, S2: 32 MM

;- HcnonuutensHas TonmuHa pedpa, s4:. 12 MM

= Beicota onopHoro yana, h: 355 MM

o AHKepHbie GOJTEI:

g Matepuan:

; Homunansnslii guaMerp, d: 42 MM

§ KosuuecTro, n 24

& Huametp GonToROH OKpYKHOCTH, Ds: 6220 MM

© \\? PacuéT B pabouunx ycnosunax

5 N YeaoBus HArpy KeHHUs:

3 \(; PacuérHblii n3rubaroimii MoMenT, M; 7,16 TCcM

,§ \ PacuéTtHoe ocepoe cxumaromee yeunue, F: 64,33 1c

S N Pe3yJIbTaTbl pacqéTa:

AW Ceolicmea Mamepuaia 31eMeHma CROPHO20 Y3na:
2 _ Jlucm
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Honyckaemble HanpsxeHust g Mateprana 092C Gr.lOCT 19281 npu TeMneparype T = 450 °C (paGoune ycopus):
[c]= 71 MIla

Ceoiicmea mamepuana onopHoii obeuaiixu 6 30ne gepxnezo OROPHO20 KOAbUQ!

Honyckaemble Hanpsukenus a1 marepuana 0912C Gr.lOCT 19281 pu Temnepatype T = 450 °C (paGouue ycnosus):
[6]o= 56,5 MIIa

Ceolicmea mamepuana ankepusix 601moe:

Honyckaemsle HanpsokeHna 1is Matepuana Ct3 (MJIC 31-4.2000) (pabouue ycnosus) :

op= 145 MIla

Ceolicmea mamepuana demona:

Homyckaemble Hanpsokenns s Getowa knacca B10 (M150) :
[6]6er= 6 MITa

IIpounocms ankepuvix 6onmos (n. 9)
Tomuuna nuscnezo onopnozo koavya (n. 8.2)

e +F
max 3y, by - 5 +c, 1.5-5y p T max{0.9643% 164 % ((4*7.16/6220 + 64,33) /(6220 * 280 * 71))"* + 0,8; 1.5 s i
Dg by -[0] 4 19

Ycnosue paGorocnocoGHOCTH: §p 2 max 9y -ha -

25 MM 2 24 MM. YCI0BHE TIPOYHOCTH BBITONHEHO
Ilupuna nurcrnezo onopnozo koavua (n. 8.3)

PO
Dg =(4 % 7,16/6220 + 64,33) / (3,142 * 6220 % 6) =5,88 MM
o 1D [0)er
S 4 M
= +F
S Yenoere paboTocnocobHOCTH: 5 Dg
= 18 ———
3 n-Dg [O],
280 MM = 5,88 MM. YCinoBre TPOYHOCTH BHINONHEHO
Toawuna eepxnezo onOpHOzo KOAbUA C ycuauearwuied niacmunoii (n.8.4)
§ (s3+%3°53) =32+06098+*32 =51,51 Mm
= Buyrtpenunii qiuamMeTtp pe3sObl aHkepHOro Gosra:
= ds = 36,48 MM
g
- A, ol |
el b Tl ={1,071 * (0,001045 * [45/71)"2 + 0,8 =50,29 MM
5 [o]a
2
©
= & [o
g Yenosue paborocnocoGHoeTH: (89 +%3 53 2% ’# +c
O
3]
o 51,51 MM 2 50,29 MM, YerioBre poYHOCTH BBITOIHEHO
‘\\\,‘ Toawuna peépa (n. 8.5)
sf Ao
§ N ax {—Gf—]E—Jr c, 0.4 51} =max{0,001045 * 145 /(2 * 164 * 71) + 0,8: 0.4 * 25} =10 MM
o M %s by [0]a
2y
=’ A, o]
= 3 gis)
§'- Venorde paboTocnocoGHOCTH: 54 2 max {—"—B—+ c, 0.4. sl}
i\\g T4 by [o]a
AN 12 MM 2 10 MM. YcnoBUE HPOYHOCTH BLITIONHEHO
. IIpounocms onoproil obeuaiixu 6 30ne 6epxHezo onopnozo koavua (n. 8.6)
3
s R\ ; Jucm
£V [ [z [121116 7 Veon 16017-43/6-K03.001PP -
Wam.| ucm | Ne dokymenma | Flodnucs | Jama




6 %5 4, [o]s e
(50~ 9)° 1

=6 0.07724 *0,001045 * 145 * 94 / ((16 - 0,8)* * 355) =80,49 MIla

6-%s- A, [o]p e
(SD - r:)2 ‘h
80,49 MIla < 84,75 MIla. Vciosue NPOYHOCTH BBITIOIHEHO

PacuéTt B ycnoBuax MoHTaxa
YciaoBHst HATPYKEHUA IPH MOHTANKE:

Yenoeue paboTocrnocoGHOCTH: 1557

Pacuérneiit narubarowmii MomeHT, M: 6,422 TCc M

PacuérHoe ocepoe cxumatoniee yeunue, F: 23,15 Tc
PesyabTaTel pacyéra:
Ceolicmea mamepuana snemennma onoprozo y3na:

Homyckaemble Hanpsokenus ns matepuana 0912C Gr.COCT 19281 npu Temnepatype T =20 °C (yca0Bus MOHTaka):;

[6]%%= M* Reao/ nr= 1%280/1,1 = 254.5 MITa
Ceouicmea mamepuana onoproii obeuaiiku 6 3one 8EPXHE20 OHOPHOZO KOTbUA!

Honyckaemble HanpsokeHus s mateprana 0912C Gr.lOCT 19281 npu Temneparype T = 20 °C (yenoBHa MoHTaXa);

[61%%= n* Repo/nyp= 1%280/1.1 = 254,5 MIla

Ceonicmea mamepuana ankepusix 601moe:

Homyckaembie HanpsxeHus s mateprana Ct3 (MJIC 3 1-4.2000) (ycnoBust MOHTaxa)
o= 145 MIla

Ceoiicmea mamepuana 6emona:

Homyckaembie nanpskeHns wis GetoHa knacca B10 (M150) :

[0)6er= 6 MIla

Ilpounocmo anxepupix 6oanmos (n. 9)

PacuéT B ycnoBusax ucnbiTaHuii (MHeBMOUCNbITaAHUA)
YenoBus HATpYKEHH IPH HCNILITAHUAX:

Pacuérueit usrubaroumii MomenT, M: 3,596 Tc M

©
£
S PacuérHoe oceroe cxumaroluee yeunue, F: 19,68 1c
3 PesynbraThl pacuéra:
;;—35 Ceolicmea mamepuana 3 1emenma OROPHOZ0 Y3114
2 Homyckaemble HanpsokeHus s Matepuana 09T2C Gr.LOCT 19281 npu Temmeparype T = 20 °C (ycnoBHs MHeBMOUC-
MBITAHUH):
[61°= n* Reno/nr= 1%280/1,2= 233,3 MITa
‘g)i Ceoiicmea mamepuana onopnoii odeuaiiku ¢ 3one 8EePXHE20 OROPHOZO KOTbUA:
S Hormyckaemble HanpsokeHus s Matepuana 0912C Gr.TOCT 19281 npu remmneparype T = 20 °C (ycioBus mHEBMOHC-
2 MbITAHMI):
©
s [61%= N* Renzo/nr= 1*280/1,2= 233,3 MIla
Ceoiicmea mamepuana ankepusix 601moe:
= Honyckaemble Hanpskenus 1A MaTepuana Ct3 (MJIC 31-4.2000) (yenoBus TTHEBMOMCTIBITAHHIT) :
g og= 145 MIla
:. Ceoiicmea mamepuana 6emona:
g Homyckaembie Hanpsxenns ans 6eToHa knacca B10 (M150) :
[6]6er= 6 MTTa
: Hpounocms anxepnvix Gonmos (n. 9)
© e Tonuwquna nusicnezo onopnozo koavya (n. 8.2)
Elc..
= NN
i
NS : ; = max{(,9643 * 164 * ({4 * 3,596/ 6220 + 19,68) / (6220 * 280 * 233,3))'? + _
£ \\\E 6 Ly oo 1.5 16} =24 My
SN
AN
S
£ A
% T\F I .' fucm
£ VU | 3am. [1211-16 Ay 16017-43/6-K03.001PP 26
Wam.| lucm | Ne dokymenma | Tlodnucs |Hama




VYenosue pabotocnocoGrocTH: 8§ £ max 111 by

25 MM = 24 MM, Ycl0BUHE OPOUYHOCTH BLITMOJTHEHO
HTupuna Huxcnezo onophozo koasya (n, 8.3)

. +F
Dg =(4*3.596/6220 + 19.68) /(3,142 * 6220 * 6) =1,876 MM
1D [Oler

ﬂ+F

i< L -
n-D 6 -[zj]‘5
280 MM = 1,876 MM. YCIIOBHE NPOYHOCTH BLINIOIHEHO
Tonuquna eepxrezo 0nopHo20 KOAbUA ¢ yeurueaiowieil naacmunoi (n.8.4)

YcnoBue paboTocnocoGHOCTH:

(52 +13-53) :32+0.(5098*32 =51,51 MM
. A" '[U]B .
M e (1,071 * (0,001045 * 145/233,3)"* + 0,8 =28,1 MM
[Gla
Ao
Venosue pabotocnocobHOCTH: {8y +% 3 83) 2%, - __..[ I]: Je +c
Cla

51,51 mm = 28,1 MM. YenoBHe NPOYHOCTH BBINONHEHO
Tonujuna peopa (n. 8.5)

[cle
tmax {———’ +6 045y v —manf0,000045 % 145 7(2 % 164 % 233.3) + 0.8; 0.4 * 257 =10 MM
%4 “ba-[o]a

g
S A
Bis)
- Ycnoeue paboTocniocofHOCTH: §4 £ max {ﬁ_,{_ ¢, 0.4. sl}
S %4 -ba[o]a
§ 12 MM 2 10 MM. YCnoBUe NPOYHOCTH BLITIOJHEHO
IIpounocms onoproit 00euaiiku 6 30He 8epxHez0 ONOPHO20 Kobia (n. 8.6)
615 As-[0]p-e
= 2 =6*0,07724 * 0,001045 * 145 * 94/ ((16 - 0,8)* * 355) =80,49 MIla
S I:sn - c) h
=]
(=]}
=
: 6-%s A, [o]p e
2 VYenosre paborocnocoGHOCTH: 3 £15-[clo
= [so - c] ‘h
30,49 MIla < 350 MIla. YcioBye npoMHOCTH BLITIONHEHO
%
<
g 8. Harpy3ku Ha chyHoameHT
§ CocTosiHue Ocesas cuna, ¢ HM3arubatommit MoMeHT, T M TOpH3OHTANBHAS CHIIA, TC
03]
Pabouue ycnosus 66,36 18,09 2,463
‘\\\\L VYenosust MoHTaxka 25,19 16,78 2,344
©
S E\o VYenoBus ucneitanui 21,71 9,667 1,382
Sk
0
i
T“\\
S
8
o
s % fuem
% I T 7
gM 3w 1211116 2 lewn 16017-43/6-K03.001PP -
Wam.| lucm | Ne dokymerma | Tlodnuce |[ama




lodnuck u dama

WHg. Ne dybn.

Bsam. uHg. Ne

A2 FE SO

llodnuck U dama

9. Obevarka no3. 5

WcxoaHble naHHbIe
Marepuain:
BHyTp. nuamerp, D:

TosmMHa CTEHKH, S:

09T2C Gr.I'OCT 19281
6000 MM
20 MM

[TpubaBka U1 KOMIIEHCALMM KOPPO3UH M 3PO3HH, €11 2 MM

[Tpudapka 1nd KOMIIEHCALIUH MHHYCOBOTO JIOMYCKa, ¢2; 0,8 MM

[Tpubarka TexHONOrMYECKaS, C3: 0 Mm
CymMa npubaBOK K pacu&THOIT TOMIIHHE CTEHKH, ¢ 2,8 Mm
Jnnna obeualixky, L. 850 mm

Pacuyém e paboyux ycrosusix npu 8HympeHHeM 0asneHuu

Yc/10BUA HATPYKeHH:

Pacuétnas Temneparypa, T:

450 °C

PacuétHoe BHyTpeHHee u3bbITOUHOE AaBiieHue, p: 0,02000 MITa

Pacu&rnelit uarubaromuit MomenT, M:

PacuérHoe nonepeuroe ycusue, Q:

PacuérHoe oceBoe CxxUMAalOLIee YCHIHE, F:

3414 tc™m
1,352 1¢
51,28 ¢

PacuéTt Ha npo4HocTb U ycTouuBocTb no NOCT P 52857.2-2007
HomyckaeMble Hanpsoxenus s matepuana 09T2C Gr.'OCT 19281 npu remneparype T = 450 °C (paGoune ycnosus):

[6]= 56,5 MITa

Momyne npogonsHoit ynpyroctu aisa matepuana 09T2C Gr.I'OCT 19281 npu remneparype T = 450 °C :

E= 1,4'10° Mlla

PacuéTHas TOMIKHA CTEHKH ¢ YYETOM NPUOABOK:

D
Sy tc= -;-—p—+ € =(0,02000 * 6000) /(2 * 56,5 * | - 0,02000) + 2,8 =3,862 MM
Z[c]gp-p
Honyckaemoe NaBleHHE ;
[]“2-[01.%-(5—0) = 2*565%1* / 2028 =03
P e e = 2%565%1*(20-28) /(6000 +20-28 =0,323 MIla

0,323 MIla = 0,02000 MlIIa

3aKmodeHue: Y eoBHe NPOYHOCTH BLITTOJIHEHO

JonyckaeMblil u3rubarommi MOMEHT |

- B

2
J = 2756/ (1 + (2756 /49100 = 2403 Tc M

Pacuérnas nnuna ans pacyéra ot NefCTBHA NaBIeHHA:

‘ I, = 5682 Mm

=2 Q\{\ p Tuem

g [L_[3au. |1211-16 j// Fak 16017-43/6-K03.001PP -
W3am.| Nuem | Ne dokymenma | Modnuck |Hama




lModnuck u dama

Whg. Ne dybn.

B3am. uHg. Ne

[Nodnuck u dama

WHe. Ne nodn.

HomyckaeMoe MONepevHOe YCHINE |

[Qlx

5 [[Q]n]2 = 457.9/(1 + 4579/ 789.2)" =396,1 Tc
[Qle

Obeuaiika, pabomalouian oo cosMecmubin Oeiicmenem Hazpy3ox (. 5.3.7)

OGeuaiika, paboTaloias Mo COBMECTHBIM JIEHCTBHEM HAPY/KHOTO IABICHHUS, OCEBOIO CKMMAIOMIEr0 yeunus, u3ruda-
FOIIETO MOMEHTA M MONEPEYHOTO YCHITHS,

[l=

2
F M
IIpoBepka ycnoBus yCTONUNBOCTH: (—E— e [QJ il

(p] [F1 ] L[Q]

pFM[Q

2
e o [Ej] =0/0+51,28/2864 +3,414/2403 + (1,352/396,1)* =0,01934 < |

—
[p] [F] [M]
3axmoyeHue: Ye0BHe YCTORYHBOCTH BLINOTHEHO

Obeuaiika, HazpyycenHan ocessIm pacmazusarouyum ycuauem (n. 5.3.3)
HoryckaeMoe 0ceBoe pacTsIrHBAIOLIEE YCHITHE :

[Fl=n - (D+s-0)-(s=c) [0]@r = 3.742* (6000 + 20-2.8) * (20— 2.8) *56.5 * I =1837 Tc

O6euaiika, paboTariuas noj cOBMECTHBIM AeliCTBHEM BHYTPEHHETO JABJIEHMS, OCEBOr0 PACTATHBAIOIIECTO YCUITHS
u3rudaroero MOMeHTA.

n-D?
- F+p. M
POBEPKA YCIIOBHS [TPOYHOCTH 4 . <10
(F] (M]rp

e
F+p- :

4 . M =0+ 002000 %3142 * 60002/ 4) / 1837 + 3,414 /2756 =0,03202 < |

[F] (M g

3aK/IO4EHHE: Y C/I0BHE NPOYHOCTH BhLINOJIHEHO

Pacuyém e paboyux ycrosusix npu HapyxHom dasneHuu
YeaoBusi HArpyKeHus:

Pacuétnas Temneparypa, T: 450 °C
Pacu&rHoe napyxHoe u30biTOuHOE AaBnenue, p: 0,01000 MITa
Pacué&rHelil usrubatoumuii MoMeHT, M: 9,303 Tc M
PacuérHoe nonepeunoe yeunue, Q: 3,796 tc

PacuétHoe oceBoe cxxuMarolee ycuue, I 42.04 1c

PacuéT Ha npoyYHoCTbL U ycTonuMBocTb no MOCT P 52857.2-2007
Horyckaemble Hanpskenus as Matepuana 09T2C Gr.'OCT 19281 npu temneparype T = 450 °C (pabGoune ycioBus):
[o]= 56,5 MIla
Mozyne npononsHO# ynpyrocty ans mateprana 0912C Gr.TOCT 19281 npu temneparype T = 450 °C :
= 1,410° MIla
Pacuérnas anuHa A pacuéra oT AelcTBHA NaBIEeHHS:
1p = 5682 mm
PacuérHas TONIMHA CTEHKH ¢ YMETOM NPHOABOK !

_ e 02D p 1 ® 1 2.p.D| =maxt1.06 %107+ 6000/ 1% 001000/ (10°* 1.410°) *  _
5, +C=1maxq .06 i

— 5682/ 6000)°%; 1.2 *0,01000 * 6000 / (2 * 56,5 - 0,01000)}
B 0-%.F D

T28 11,42 Mmm
HomyckaeMoe HapyXKHOe JIapIeHHEe H3 YCIOBHS YCTOHIMBOCTH |

"2-o]-p

_ 208107 * L4-10° * 6000/ (2,4 * 1 *5682) * (100 * (20— 2,8) / 6000

[ple s =0,05637 MTla

-5 25
_2.08107°E D [100 -(s- ¢)
ngBp 1 D

flucm

saw, 12016 |27 Lawon 16017-43/6-K03.001PP
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Modnucek u dama

WHe. Ne dy6in.

B3zam. ure. Ne

L

7 A

-

| 7 »/7754

llodnuce u Oama

/ ‘_J/’

= 7
s

WHe. Ne nodn.

Homyckaemoe HapyKHOe HaBeHHe W3 YCJI0BHS NPOUHOCTH :

[pl; LAl 9 2% 565 % (2028 /(6000 + 20~ 2.8 =0.323 MII
LT A =29 =0, a

0,05553 Mlla = 0,01000 MTla
3akmioveHue: ¥ ¢10BHE NPOYHOCTH H YCTOHYHBOCTH BLINIOAHEHO
HomyckaeMblii H3THOAFOIIHIA MOMEHT |

[M:l = [I‘UII ]H

3
- I |y = 2756/(1 + (2756/ 4910))"2 = 2403 Tc M
[M]E

JomnyckaeMoe MONepedHoe YCHIHE
[Qln

2
[Q]n} = 457.9/(1 + (457,9/789,2)" =1396,1 Tc
[Qle

Odeuadika, pabomarowian nood coemecmubim delcmeuem nazpy3ok (n. 5.3.7)

Obeuaiika, paboTaromas moj COBMECTHBIM AEHiCTBHEM HAPYXXHOTO IABIEHHS, OCEBOT0 CAKMMAIOIIETO YCHINA, H3rHGa-
FOLLET0 MOMEHTA H NONEPEYHOr0 YCUIHA,

[Q]=

+

2
) F v Q
no TH: £+—+‘_‘+[_’—J s1
POBEpKa YCJIOBUS YCTOHYHBOCTH [[ pl [F1 M) \[Q) ]

p F M [ Q ]2 ] |
—_—t—t—F | — =0,01000/0,05553 + 42,04 / 2864 + 9,303 / 2403 + (3,796 /396,}')9 = 071987 <1
el [F] [M] \[Q]

3akmoveHHe: Y ¢JJ0BHE YCTONUHBOCTH BbINOJIHEHO

Pacuém e ycnosusix ucnsimarul (lMHeemoucnbimaHus)
Yeaosus HAPYREHHUA MPH HCNbITAHUAX!

PacuéTHas Temnepatypa, T: 20°C

Pacu&rHoe BHYTpeHHee M30BITOUHOE NaBneHue (¢ yu&ToM ruapocraruueckoro), p: 0,06000 MITa

Pacué&rusiit u3rubdaromwmii Moment, M: 1,645 Tc M
PacuéTHoe nonepeuHoe yeunue, Q: 0,6684 1c
PacuéTnoe oceBoe cxxuMaroliee ycuue, F: 9,048 tc

PacuéTt Ha npo4HocTb U ycToluuBocTL no NOCT P 52857.2-2007
Hormyckaemele Hanpskenus 11 matepuana 0912C Gr.TOCT 19281 npu temmeparype T = 20 °C (ycnoBHA THEBMOKC-

NbITAHKH ) '

[6]%%= Nn* Remo/ny= 1 *280/1,2= 2333 MIla

Monyns npoponbHoi ynpyrocTd ans matepuana 09I2C Gr.'OCT 19281 npu temnepatype T = 20 °C :
E¥= 1,99-10° MIla

Pac4éTHas TONILIMHA CTEHKH ¢ Yy4ETOM MpUdaROK:

-D
Sptc= L— ¢ =(0.06000*6000)/(2*2333*1-0,06000) + 28 =3,572 MM
2:[c]l-gp-p
Homnyckaemoe 1aBleHHe :
2-[0] g - (- 0
[p]= = 2%2333%1%(20-28) /(6000 + 20~ 2,8 =1,334 MITa
D+(s-0)

1,334 MITa = 0,06000 MIla
3akmouenue: Y enose NPoYHOCTH BLIMOJHEHO

p fucm
1 [3am. [1211-16 v Lered 16017-43/6-K03.001PP %0
Wam.] Mucm | Ne dokymerima |flodnucs | Jama




HoryckaeMbl i H3rHOArO I MOMEHT :
[M} = _LM_

2
1 +[[M]n ] = 113810°/(1 + (1,138-10° / 9306))"* = 7204 Tc M

e

Pacu&ruas nnuHa 10 pacuéra ot nelicTBUA NaBIEHH:

l, = 5682 mm
HonyckaeMoe TONMepeyHoe YCHITHE ;
____[Ql
RQ]= ==
. ([Q]HJ = 1891 /(1 + (1891 /1496))"* = 1173 Tc
[Qle

Obeuaiika, pabomarouias nod coemecmupim deiicmeuem nazpy3ox (n. 5.3.7)

Obeualika, paboTaroias 1Mo COBMECTHBIM AeHCTBUEM HAPYIKHOTO JABIEHUS, OCEBOTO CHKMMAIOMIETO YyCUus, n3ruba-
FOLLEr0 MOMEHTA M MOMEPEYHOTO YCUITHA,

2
w p F | Q
[IpoBepKa yCIOBHS YCTOHYHBOCTH: ~—+—+—+[— <1
e 4 o] 7 ) Q]
2
p F M [Q] 7
Tt | —— | =0/0+9,048/5429 + 1,645/ 7204 + (0,6684/1173)> = (,001895 < |

[p] [F] [M] A[Q]
3axmouenne: YeJIoBHE YCTOHYHBOCTH BBINOJIHEHO

Odbeuaiika, Hazpyscennas oceepim pacmazueaouium ycunuem (n. 5.3.3)
Homyckaemoe oceBoe PACTATHBAIOLIEE YCUIHE |

[Fl=n-(D+s-0) (s [C] Qp = 3/42% (6000 +20-2.8) * (20— 2.8) *233.3 * I =7587 1c

OGeuatika, paGoTarolas oA COBMECTHBIM JEHCTBUEM BHYTPEHHETO NaBACHHS, OCEBOTO PacTArHBAIOLIETO YCHIIHSA U
U3rufaronero MOMEHTa.

P x-D?
5 F+p:
S TTpoBsepka yCIOBHS IPOYHOCTH:  © 4 M
S POBEpKa y P ' —& 10
3 [l My
S 3
= P D
P + M =(0 4006000 *3,142 % 60007/ 4) / 7587 + 1,645/ 1,138 10" = 0,02251 < |
(F] (Mg
§ 3akniodeHue: YeJI0BHE NPOYHOCTH BbINOJHEHO
s Pacyém e ycrnosusix MOHmMaxa
@ YcioBus HarpykeHust IPH MOHTAKeE:
X
PacuérHas remneparypa, T: 20 °C

o PacuétHoe BHYTpeHHEe H30LITOUHOE NaBleHue, p: 0 MIla
"::E PacuéTHelii n3rudaronmii MoMeHT, M: 2,975 1c M
%’ PacuéTHoe nonepeyHoe ycunue, Q: 1,226 1C
3 PacuéTHoe oceBoe cxkuMarolee ycunue, F: 12,31 tc

1 Pacu4éT Ha npo4yHoCTb U ycTouYMBOCTL No FOCT P 52857.2-2007
- \_\j\ Honyckaembie HanpsikeHus as matepuana 09T2C Gr.l'OCT 19281 npu temnepatype T = 20 °C (YCIOBHS MOHTaXa):
N [6]2°= n* Ruzo/nr= I *280/1,1 = 254,5 MIla
- (\L' Monynb npoaonsHo# ynpyroctu ans matepuana 09T2C Gr.TOCT 19281 npu temnepatype T = 20 °C :
§ ] E®= 1,99-10° MITa
g\u JonyckaeMoe aBeHuUE |

N 2-[c]-qp-(s-0)

\ P1= s = 2%2545%1*(20-28) /(6000 + 20-28) =1,455 Mlla

) D+(s-c)
S
2l
2 i\“\ ) Nuem
gL |3am. |1211-16 g \wsen 16017-43/6-K03.001PP »
Mam.| lucm | Ne dokymenma Alodnucs |Jama




1,455 MIla = 0 MIla
3akmouenue: Y c/10BHe NPOYHOCTH BBITIOIHEHO
HMormyckaeMslit H3rudatoUnil MOMEHT |

[14] = [ )
1 +[[M]H ]2 = 124110/ (1 + (1,241-10° 7 9306))"% = 7446 1¢ M

[ufe

PacuéTtHas AnuuHa [11a pacyéTa oT NedCcTBUA IABNCHUA:

l, = 5682 MM
HOH}’CK&GMOE MOMNEPEHHOE YCHIHE :
Q
Q- s
; [[Q]n] = 2063/(1 + (2063 /1496))"* = 1211 1
[Qle

Obeuaiika, pabomarowian noo coemecmusim Oelicmeuem Hazpy3ox (n. 5.3. 7)

OGeuaiika, paboTarolias 1o/ COBMECTHbIM AEHCTBMEM HAPYKHOTO JABJICHHUSA, OCEBOTO CKHMMAIOLIETO yeuus, u3ruba-
I0IIIEr0 MOMEHTA H TTONePeYHOr0 YCUIIHA.

2
F M
ITpoBepka ycioBHs yCTOHYMBOCTH: [i F—ct ot [i] = 1]

(p] [F1 [M] \[Q]
2
L5 i+—I:'-}~I—+ [—Q—J =0/0+12,31/5429 + 2,975/ 7446 + (1,226 / I1211)* = 0.002667 < |
(k] [F1 [M] \[Q] ’ ’ -
3akiroueHue: Ye/l0Bue yeToiHUHBOCTH BRINOIHEHO
10. Obeuaiika nos. 6
g
©
S
S ]
=]
-0
S A
S| | 20O L
2
Y
=
o
> -
%
- UcxoaHble paHHble
Marepuan: 09T2C Gr.'OCT 19281
2 Buytp. nuamerp, D: 6000 mm
%’ ToIUIMHA CTEHKH, S 10 MM
= IlpubaBKa AN KOMIIEHCALMH KOPPO3HH U 9PO3MH, €11 2 MM
@ IMpubaska 119 KOMNEHCALMH MHHYCOBOTO J0MYCKa, Cz: 0,4 MM
\\f‘ [TprbaBKa TeXHOMOTHUECKAS, C3: 0 MM
% (\\d . Cymma npubaBox K pacy&éTHOI TOMIMHE CTEHKH, C! 2,4 Mm
= e Jnuna obevaliky, L: 3100 mm
N Pacuém e paboyux ycrnogusix rpu eHympeHHeM daseHuu
o=
§v 3 Y CJIOBHS HATPY KEHUA:
Sk’ Pacuérnas remneparypa, T; 450 °C
2 Pacuérnoe BHyTpeHHee n30bITOUHOE TaBneHue, p: 0,02000 MIla
2 N Jlucm
g N {3 20106 |77 ot 16017-43/6-K03.001PP i
Wam.| lucm | Ne dokymenma | Modnucs | ama




PacuérHblil w3rubarowmii MomMent, M: 2,381 tcwm
PacuétHoe nonepeyHoe ycuiue, Q: 1,078 1c

PacuéTHoe oceBoe CxkUMaroIee yeuaue, F: 11,4 ¢

PacuéT Ha npo4HOCTb U ycTohuyuBocTL no FOCT P 52857.2-2007

Honyckaembie Hanpskenus 1A Marepuana 0972C Gr.COCT 19281 npu temneparype T = 450 °C (paGoune YCHIOBUSA):
[6]= 56,5 MIla

Moayns nposonsHoit ynpyroctu ans marepuana 09T2C Gr.'OCT 19281 npu remnepatype T = 450 °C :

E= 1,4:10° MIla

PacuéTHas ToNmMHA CTEHKH ¢ YIETOM NPHOABOK:

-D
sptc= m.,. C =(0,02000*6000) /(2 * 563 *1-002000) + 2,4 =3,462 MM
(6] p -
Jlomyckaemoe naBleHHe
2-[o]-q,(s-0)
[p]= D 050 = 2%565%]*(10-24) /(6000 + 10-2,4) =0,143 MIla

0,143 MIla = 0,02000 MTla
3aKiroueHHE: Y eJIOBHE NPOYHOCTH BBINOJTHEHO
HomyckaeMblil M3rHOAOLIMIA MOMEHT :

]y

[r]= -
1+[[M]n] = 121671+ 1216/ 637,57 = 5644 7C

Mg

Pacuétnas anuHa g pacuéra OT AeHCTBHA JIaBIEHHS:

lp = 5682 MM
HonyckaeMoe NONEpPEeUYHOe YCHUITHE |
[

[Q]= ____]_3_2
o [[Q]nl = 202.3/(1 +(202.3/149,39" =120,2 1¢
S +
'g [Q]E /
8 Obeuaiixa, pabomarouian noo coeMecmHbimM deiicmeuem Hazpy3ok (n. 5.3.7)
r§ Obeuatika, paboTaowas noj COBMECTHBIM N€HCTBHEM HapYKHOTO ABICHHS, OCEBOTO CKMMAKOLIENO YCHITHS, M3rHOa-
= HOIIETO MOMEHTA U NONEPEUHOrO YCHIHUS,

F oM (QY
% P
. [IpoBepka yclnoBHS YCTOMYHBOCTH: |-—+—+—+ [—J =1

5 d o] (7 ] \[Q]
=
=]
2 2
@ p F M Q . .
3 | == | =0/0+114/371,7 + 2381 /5644 + (1,078/120.2) = (0,03498 < 1
= (el [F] [M] \[Q]

3akmodeHue: Y cJIoBHE YCTORUYHBOCTH BLINOJIHEHO
= Obeuaiika, HazpyiceHnas 0Cceabim PAcmAZUGAIOUWUM ycunuem (n. 5.3.3)
g HomyckaeMoe 0ceBOe pacTATHBAIOIIEE YCHIIHE :
§ [Fl=n-(D+s-0 (- [0]@r = 3.792% 6000+ 10-2.4) *(10-2.4) *565* 1 =810,4 Tc

Obeuaiika, paboTarouias Noa COBMECTHLIM JeHCTBUEM BHYTPEHHEr0 JABJISHHS, OCEBOr0 PACTATHBAIONIETO YCHIHS H

&\{ M3rnfarouero MOMeHTa.,
: 2
% {\\u F+p- g
el ITpoBepka yc10BHS IPOYHOCTH: 4. M 10
3 \\g (F] (0]
R 2
it g S
m P 4 M =0 +002000 * 3142 %6000°/4)/810.4 + 2,381 /1216 =0,07173 < 1
(F] (M p
=
g}
= TNucm
-
g | [3am. |1211-16 12/ \wwn 16017-43/6-K03.001PP -
Wam.| lucm | Ne dokymenma | Modnuce | Hama




3akmoueHude: Y eaoBHe NPOYHOCTH BLIMOJHEHO

Pac4yém & paboyux ycnosusix npu HapyxHom dasneHuu
YeaoBus HATPYKEHHsI:

Pacuétnas temnepatypa, T: 450 °C

PacuétHoe HapyxHoe H3briTouHoe mapnenue, p: 0,01000 Mlla

Pacuérueiil uzrubaroumii MmoMent, M: 6,402 Tc M
Pacuérnoe nonepeunoe ycunue, Q: 3,03 ¢
PacuéTHoe oceBoe cixumatonee ycuiue, F: 12,29 1c

Pac4yéT Ha Nnpo4YHOCTbL U ycTouuBoCTL no MOCT P 52857.2-2007

Horyckaembie HanpskeHus wis matepuana 09T2C Gr.TOCT 19281 npu temneparype T = 450 °C (paGoune ycnosus):
[c]= 56,5 MIla

Monyse nponosbHoit ynpyroctu ans marepuana 0912C Gr.'OCT 19281 npu temnepatype T = 450 °C :

E= 1,4-10°> MIla

PacuéTHas [UTHHa 1A pacuéTa OT NeHCTBHA JABJIEHUA:
1, = 5682 MM

Pacué€THas TONIMHA CTEHKH C Y4eTOM NPUGABOK !

B = D) '3 5682 /6000); 1.2 % 0,01000 * 6000/ (2 * 56,5 - 0,0/000)}
107 -E 1o)-p

+2.8 1 ],42 MM
HOI’IyCKaGMOC HapyXHOE NaBJICHUE W3 YCIIOBUSA yCTOI:ll'qI/lBOCTH d

2.08:10°E D [100 (s- 9"
nY-Bl 1 D

04 5
102.o p 1 1.2.p-D| =max(1.06*10°*6000/1 *(0,01000/ (10° * 1.410°) *  _
sp+c=max{1.[lﬁ- [ ]

_ 208% 107 % 14:10° * 6000/ (2,4 * 1 *5682) * (100 * (12 - 2,8) / 6000

[l Jix =0,01180 MITa

HOI’I}’CK&SMOB HapyXKHOE IaBJCHNE U3 YCJIOBHA MPOYHOCTH :

p] 2 [o]-(s-c)
T o— * * = 4 = = 1
t Di(s-o) 2%56,5%(12-28) /(6000 + 12— 28 =0,173 MIla

S 0,01177 MITa = 0,01000 Mlla
rg Jaxmo4deHKe, Y CJI0BHE NpoOYHOCTH H yCTOﬁ‘II‘IBOCTH BBINMOJIHEHO
b §
g Honycxaembtit n3rubaromuit MOMeHT
g )
& M]= ——C__
2
! [M]H = 1472/(1 + (1472/1027))" = 842,5 Tc M
+
= Mg
% JlonyckaeMoe NOMNepevyHoe YCUIIME :
%
' [Q
E: [Q]= =
' . [[QJRJ = 244,9/(1 + (244,9/ 220" = 163,7 Tc

o (Qle
%d Odeuaitka, pabomaionias o0 cOBMeCHHbIM Oelicmeuem nazpysok (n. 5.3.7)
< Ofbeualiixa, paboTaromias no COBMECTHBLIM IeHCTBHEM HAPYIKHOIO JABJIEHHSA, OCEBOTO CHMMAIOLIEr0 YCUIHS, u3rnba-
%’, IOIIEr0 MOMEHTA H MOTMEPEeTHOTO YCIHITUS,

W , p F M { Q J

AN [TpoBepka ycoBusi yCTORUMBOCTH: |=——t—*—+|—| <1
s POREPERY ¢ [[p] Fl Q)
S
Lol 8 g 7
i \\L: p F I'U’I Q s i 2
gl | == |  =0,01000/0,01177 + 12,29/599,3 + 6,402/842,5 + (3,03/163,7) =(,8782 <
SR (p] [F] [M] ([Q]
ST\« o
= }» 3aknoueHHE: Y enoBHE YCTOHYHBOCTH BBINOJIHEHO

Ry
sl
ré .:\\' Jlucm
] R I [ 72 P 16017-43/6-K03.001PP 5
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Pacuém e ycrniosusix ucnsimanuli (MHeemoucnsimaHus)
YceaoBus HArpyRCcHHA NpH HCNBITAHUAX:

PacuyétHas Temneparypa, T: 20°C

PacuéTHoe BHyTpeHHee H30BITOUHOE faBneHue (¢ yuETOM ruapocraTHdeckoro), p: 0,06000 MIla

Pacu&tHelil warubarommii MoMeHT, M: 1,139 e M
Pacuérnoe nonepeuHoe yeunue, Q: 0,5237 tc
PacuéTHoe oceBoe caumarolee yeunue, F 6,652 tC

Pacu4éT Ha npoyHoCTL U ycToiumBocTb no FOCT P 52857.2-2007
Honyckaemble Hanpspxenns 11d Matepuana 09T2C Gr.lOCT 19281 npu temrneparype T = 20 °C (ycnoBHA NHEBMOMC-

TIBITAHKH):

[6]°= N* Rezo/np= 1*280/1,2= 233,3 MIla

Moxayne npononsHoii ynpyroctu ana marepuana 0912C Gr.LOCT 19281 npu temneparype T =20 °C :
E*= 1,99:10° MIla

PacuéTHas TONMIMHA CTEHKU € YUETOM NPUOABOK:

-D
sptce= I . S (0,06000 * 6000) / (2 * 2333 * I - 0,06000) + 2.4 =3.172 MM
2ol op-p
Honyckaemoe naenexue |
2-[0]- g, -(5- 9
pl= = 2%233,3*1%(10-24)/ (6000 + 10-24) =0,5904 MTITa
D+(s-c)

0,5904 MIla 2 0,06000 MlIla
3axmoueHue: Ye10BHE IPOYHOCTH BHINOIHEHO
HonyckaeMbli 3ruOaroIuii MOMEHT ;

[M]= [NI]H
1+[[M]n ]2 = 5020/(1+(5020/1208%)" = 1174 1c M

Ml

fuem

©
£
- Pacu&rnas nnuna i pacuéra o AelicTBUA DaBNEHM:
2 1, = 5682 mMm
§ HommyckaeMoe MNOTIEPEYHOE YCUIHE
o]
&}
= Qln
[Q]= ——S
. [[Q}n] = 835.7/(1 + (835,7/283/)"% =268, Tc
§ [Qle
S Obevaiika, padomaionias noo coeMecrbIM 0eilicmeuem Hazpy3oK (n. 5.3.7
o 'y Py
= Obeuaiika, paboTaromas noJ COBMECTHRIM /el iCTEHEM HApyKHOTO AaBICHUS, OCEBOTO CKUMAIOLIETO YCHIIHA, H3rnOa-
% HOIEro MOMEHTA H MONEPEYHOTO YCHIIHA.
2
2 [IpoBepka yciioBus yCTONYHBOCTH: L4 18 + — + [—Q"] 51
= [p] [F] @] \[Q]
3
: 2
3 p F M (Q ,
o oo = | = 0/0+6652/7045+ 1,139/ 1174 + (0,5237/268,1)? =0,01042 < 1
(p] [F] [M] \[Q]

& 3aknouenue: Y eI0BHe YCTOHYHBOCTH BbIHOIHEHO
g :\ Obeuaiika, nazpyjcennan oceevim pacmnzusaioujum ycunuem (n. 5.3.3)
S Homyckaemoe oceBoe pacTATUBAIOILEE YCHITHE °
S g
8 Q@R (Fl=n-(D+s-c)-(s-c) [0)@r = 3742% 6000+ 10-24) * (10— 24) * 2333 * ] =3347 1¢
§ Obeuaiika, paboTatoias noj COBMECTHBIM JIEHCTBYEM BHYTPEHHETO aBIICHHS, OCEBOTO PacTATHBAOLIETO YCUIIHUA H
= PI3FI/I6a['0U.Lel"0 MOMEHTA.

N \‘.:

\
S
j=)
[
2 [\ (
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Ft+p-
IIpoBepka ycnoBus Ipo4HOCTH: P + M 0
(F] (M
x-D?
F+p M
= = (0 +0,06000 * 3,142 *6000°/4) / 3347 + 1,139/ 5020 = 0,05091] < 1
[F] Mg

3axmouenne: Y cl0BHe MPOYHOCTH BBLINOJHEHO

Pacuyém e ycrnosusix MOHMaxa
Yc/I0BHS HATPYKEHHS IPH MOHTAaXKe:

PacuéTnas Temneparypa, T: 20 °C
Pacuérnoe BHyTpeHHee M30LITOYHOE AaBIeHHe, p: 0 MITa
Pacuérnbiil uzrubaromuit moMent, M: 2,042 TeM
PacuérHoe nonepeuHoe ycunue, Q: 0,9683 Tc
PacuéTHoe oceBoe caxnMaronee ycunue, F: 9,264 TcC

Pac4éT Ha npoyHocTL U ycTo4uuBocTb Nno FOCT P 52857.2-2007

Homnyckaembie HanpskeHus ans marepuana 09T2C Gr.lOCT 19281 npu temnepatype T = 20 °C (yc/oBUS MOHTaXa):
[6]1%°= n* Reo/ ny= 1*280/1,1= 254,5 MIla

Moyibk npoaonbHOH ynpyrocTd s matepuana 09T2C Gr.lOCT 19281 npu temneparype T =20 °C :

E¥= 1,99-10° MIla

Jlomyckaemoe nasnexue

]_2'[0]'%'(5"03 . . )
p Dr(s-9 = 2%2545%1*(10-24) /(6000 + 10-2,4) =0,644 MIla

0,644 MIla=0 MIlla
3aKIoYeHUe: Y eJIOBHE NPOYHOCTH BLINOJIHEHO
JomyckaeMblit M3rHGarO LMK MOMEHT ;

[1]- 1]

2
WY = s sarsiz0se = 1179 e w
[]e

Pacuérnas nnuna juis pacuéra oT AeHCTBIS AaBIICHUS,

lp = 5682 mm
Honyckaemoe NoNnepevHoe YCHIHE |
0]- Ok
2
5, ([Q]HJ = 911,6/(1 + (911,6/283))" =270,3 1¢
[Qle

Obeuaiika, pabomarouias noo coemMecmusim deticmeuem nazpy3ok (n. 5.3.7)
OGeyaiika, paboTaroiias 1o COBMECTHBIM JEHCTBHEM HAPYXKHOTO JABICHHA, OCEBOTO CXKUMAOLIETO YCHIINs, U3rnOa-
FOLLIETO MOMEHTA U [TONEPEUHOTO YCHITHA.

3
ITpoBepka ycnoBus yCTOWYMBOCTH: [% * % ¥ —[II:% + {-[—%]-] 5 1]

p F M [Q T ,
—_—t—t——t | — =0/0+9264/704,5+2042/1179 + (0,9683/270,3) =0,0]4895 1
pl” [F1 M \[Q]

3axmoueHue: YeJ0BHe YETOHUHBOCTH BLIMOJIHEHO

—

Tluem

3am. [1211-16 A e 16017-43/6-K03.001PP
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Modnuce u dama

Wrg. Ne dyor.

o

B3am. uwe.

Modnuick u dama

WHe. Ne nodn.

WcxogHble gaHHble

Matepuan obeuaiiku:

HuameTp Gonbinero ocHosBanus, D;

HduameTp MeHbIero ocHoBanus, Dy;

Tonmuna CTeHKH, Sy

[TprGaBka Ans KOMIEHCALHH KOPPO3HH U 3PO3HH, C1

[Tpubaska 115 KOMIEHCALIMH MHHYCOBOTO IOMYCKA, Co:

ITprubaska TexHOMOrHYECKa, C3:

Cymma npubagox, c:

Hnuna obeuaiikm, L:

CwelgHne IEBOTO OCHOBAHMA 110 TOPH3OHTANH, Xo!

CmelleHne JIEBOr0 OCHOBAHMA M0 BEPTHKAIY, Yo:
Jesbrit (HudicHui) yzen coedunenuan:
CoenuneHne KOHHUECKOI ¥ LMITHHAPHYECKOii obeuaek

ty

E Q
[TapameTphl y3/1a COSTMHEHNS |
Marepunan aneMeHTa s;:
Martepuan 31eMeHTa So:
TonmuHa CTeHKH BCTABKH, §i:
TonumHa CTEHKH BCTABKH, So;

JliuHa yyacTka BCTABKH, a;:

JlnuHa yvacTka BCTaBKH, a;:

!

cnm\L (..34’
U

0912C Gr.I'OCT 19281
09I'2C Gr.I'OCT 19281
20 MM

20 MM

400 mm

300 mm

Ipaesiii (eepxuuil) yzen coeounenua:

Coeannenne KOHWYECKOH 00eHalky ¢ IMITHHIPHYECKOH MeHbLIEro uaveTpa 6e3 yKperueH s

HOHue KoHu4eckoe no3. 10,11

0912C Gr.I'OCT 19281
6000 mm

1116 mm

16 MM

2 MM

0,8 MM

0 mm

2,8 Mm

900 mm

0 mm

0 MM

3am. [1211-16 j/
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Pacuém e paboyux ycrosusix npu eHympeHHem dasneHuu
YcioBus Harpy:KeHus:

PacuétHas temnepatypa, T: 450 °C
PacuétHoe BHyTpeHHee u3bbiTouHOE nasnenue, p: 0,02000 MIla
Pacu&rtHblfi u3rubaromuii MoMeHT, M: 0,1048 Tc m

PacuérHoe oceroe cxxumaroLLee yeuaue, F: 3,831 rc

PacuéTt Ha npoyYHOCTb U ycTolhYMBOCTL No FOCT P 52857.2-2007
Honyckaemble Hanpsxenus s Matepnana 0912C Gr.'OCT 19281 npu temneparype T = 450 °C (paGoune YCITOBUA):

[c]= 56.5 MIla

Mozynn npononsHol ynpyrocty ana marepuana 091'2C Gr.lOCT 19281 npu Temneparype T = 450 °C :
E= 1,4-10° MIla

Homyckaemoe naBieHue :

[P]= 2 '[U]‘CPP ‘Csk - C:]

=2*565%1*(16-28)/(5498/cos(69.77) + 16~ 2,8) =0,09375 MIla

+(sy —0)
COsLy

flucm

38

g 0,09375 MIlIa = 0,02000 MIla
o 3akmoyenue: ¥ ¢oBHe NPOYHOCTH BbIITOHEHO
= HormyckaeMblii H3rUOAIOUIMA MOMEHT U3 YCIOBUA TPOYHOCTH !
o
=
s Dy =6000/4%3,142% 6000 * (16-28) *565*1*  =72921C
§ [Ml'lp = T'ﬂ'Dl'(Sh_cj‘[G}'q}T 'CUS(D:'I:) cos(69,77) ) ¥
Dp =1,735-10"/ 4 * 1,735-10" * (16 - 2,8) * 56,5 * =6098 ¢
. [p] = ZF 7 Dy (o - 0[] cos(eur) ok il )
S
o "G r 25
2 1] = Dy 31010 'E~(D L 100 - (s, - ¢) =1,73510°/3.5* 310 * 10 * 1,4-10° * (1,735-10" *  =515,2 1¢
% E™ 35 ny ¥ 1 Tig cos(69.77)) /2,4 * (100 * (16— 2,8) / 1,735-10° )5
Honyckaemblif U3rnbaromuii MOMEHT :
= 1] = enin Mo Myee ] = ming 7292, 513.4) =513.4 10 M
o . .
S Obeuaiixa, pabomarowias noo cosmecnmbsim Oelicmeuem Hazpysox (n. 8.6.2)
% OGeualika, paboTaroas MoJ COBMECTHBIM AEHCTBHEM HAPYXHOTO JABJIEHHA, OCEBOTO CHMMAIOIIETO YCUIIHA W U3TH-
R OaroLIero MOMEHTa,
\ ITpoBepka ycl10BUS YCTOHYUBOCTH: [i T 1J
o [\ [(p] [F] [M]
Sl
= \
als . Tt et T =0/0+ 3,831/ 1478 + 0,1048/513,4 = 0,002797 < 1
3[R [p] [F1 [M] |
'éob ‘} BaxmoueHue: YeloBHe YCTOHYHBOCTH BLINOHEHO
A OGeuatika, paboTaromas Mo COBMECTHLIM NeHCTBUEM BHYTPEHHETO KABIEHHS, OCEBOrO PACTATHBAIOLIETO YCUNIHS H
X U3rUGAKOIIEro MOMEHTA,
S
2l
N 8 T
§ \ I |3am. |1211-16 // B2 K| 16017-43/6-K03.001PP
Uam.| lucm | Ne dokymenma |Todnucs |dama




Modnuck u dama

WHg. Ne dybn.

B3aum. uHs. Ne

lModnuck u dama

Vne. Ne nodn.

2
x-Dy

I1 / ; H + o <1
pOBEpKa YCIOBUS MPOYHOCTH: ] My
B4 s ADIQ
4 5 M = 0 +002000 *3,142 % 6000°/4) 7 486,1 + 0,1048 /7292 = 0,1165 <1
[F] [M]rg

3akmodenue: ¥ ¢JIOBHE IPOYHOCTH BLITIOTHEHO

PesyabTaTel pacuéra jieBoro (HM/KHEro) y3/1a cOeTHHEHHS:

Ceolicmea mamepuana 3nemenma s; (sg):

Hormmyckaemsle HanpsoxeHus 1 matepuana 09T2C Gr.'OCT 19281 npu Temneparype T = 450 °C (pabouue ycnosus):;
[c]= 71 MIla

Ceoiicmea mamepuana 3nemenma s»:

Hormyckaemeie HanmpshHkeHus 1t matepuana 09T2C Gr.l'OCT 19281 npH temneparype T = 450 °C (pabouue yenosus):
[c]:= 71 MIIa

0,05608 MIla = 0,02000 MIla

3akmoveHne: Y CJI0BHE IPOYHOCTH BLITOJIHEHO

Hononnumenshoe yciogue npourocmu nepexoOnoil uacmu om coeMecninozo deiicmeusn Hazpysox (n.
8.6.2.2)

[po CJIOBUS [P+F+M<1]
BEPKa YCJIOBHA IPOYHOCTH: ||—+—|+— %

(p} [F1] [M]
F 4 + M 0,02000 /0,05608 + 3.8 6,5+ 0,1048/219.7 =(.3833 < 1
R s el R | )] ; + 3,831/ 146,5| + 0, 7 =0,3 <
(p] [F1| [M]

3akimodeHHe; Y ¢/10BHe IPOUHOCTH BLITIOAHEHO

PesyabTarsl pacuéra npasoro (BepxHero) y3Jia coeIHHEHH:

Ceoiicmea mamepuana necyweit odeyaiixu:

Jlonyckaembie Hanpskenus ama Matepuana 0912C Gr.COCT 19281 npu Temneparype T = 450 °C (paboune ycrosus):
[o]= 56,5 MIla

Ceoiicmea mamepuaia coceonezo emeHma:

Hormnyckaemele Hanpskenus ais MaTepuana 0912C Gr.lOCT 19281 npu Temnepatype T = 450 °C (paGoune yciosus);
[c]s= 71 MIla

0,1906 MIla = 0,02000 Mlla

3akmoueHue: ¥ eJ10BHE NPOYHOCTH BLITIOTHEHO

HAononnumensnoe yenosue npounocniu RepexoOnoli Hacnu 0m coemecmnozo delicmeusn nazpysox (n.
8.6.2.2)

P F
[IpoBepka yeIOBUS NPOYHOCTH, ||—+—
POREPEEY P U[p] ]

+_I"ii_£1]
[M]

M
+ m = 10.02000/0,1906 + 2,306 /21,14 + 0,02826 /5,813 =(),2189 < 1

g

(k] [F]

3aknoueHue: Y eaoBHe NPOYHOCTH BLINOJIHEHO

Pacuém e paboyux ycrnosusix npu HapyxHom AasneHuu
YeI0BHSA HATPYKEHUS:

Pacuérnas temnepatypa, T: - 450 °C
PacuéTHOe HapyxHoe H30bITOYHOE maBnenue, p: 0,01000 MIla
PacuérHblil u3rubaroimuii MomMeHT, M: 0,2349 Tc M

Pacuérnoe ocepoe cxxumarouiee ycunue, F: 3,831 1c

Tluem

Bav. |1211-16 | 27 leod 16017-43/6-K03.001PP

am.

39

flucrn | Ne dokymerma | Modnucs | Jama




[lodnuck u dama

Wrg. Ne dybi.

o

Bsam. uHs.

% A6 74K

7¢

|

N

Modnuce U dama

2

'z

=

PacuéTt Ha npoYHOCTb U ycTolUYMBOCTL No FOCT P 52857.2-2007
Homyckaemele Hanpsxenns s Matepuana 09T2C Gr.TOCT 19281 npu Temneparype T = 450 °C (paboune ycnosus):

[c]= 56,5 MIla

Monyns npononsHO# ynpyrocti ana matepuana 0912C Gr.'OCT 19281 npu remneparype T = 450 °C :
E= 1,4'10° MIla

Homnyckaemoe Hapy:KHOe JABICHHE U3 YCJOBHA MPOYHOCTH |

[b], = 2-[o] (s — 9

CDS; +(5y = ©) =2*56,5%(16-28) /(5498 /cos(69,77) + 16 - 2,8) =0,09375 MIla
1

JomyckaeMoe Hapy)KHOE NaBIeHUE U3 YCIOBHA YCTOHYHBOCTH

25
202-107E Dg [100 (s - ©) =2.08* 107 * [4:10°* 1,73510° /(2.4 * 1 * 2603) * (100 * (16 —
el e

Homyckaemoe faBieHue :

[p]* (]

[[p]n Jg = 0,09375 /(1 + (0,09375/0,01291))"" =0,01279 MITa
+ ——
[ple

0,01279 MIla 2 0,01000 MIla
3akmoyeHue: Y ¢;1I0BHE HPOYHOCTH H YCTOIUHBOCTH BBINOJHEHO
HomyckaeMelil M3rudalOLUH MOMEHT W3 YCIIOBHS TPOYHOCTH |

D =6000/4*3142%6000* (1628 *S65%1*  =7292T¢
M, = = *D1 (k-9 [5] 91 -cos(@y) e (16-2.8) * 56,5 2,
Dg =1,735-10° /4 * 1,735 10" * (16— 2.8) * 56,5 * =6098 Tc
[ME = =% 7D sy - ) [0] - costy) el RE=28 %6 y
-6 25
[M]g = Dy 310107 E B o 5 100 -(sy - ©) =1,73500°/3.5 %310 % 1075 * 1 410° * (1,735 10° *  =515,2 1¢
"TE fy # ; Dp cos(69.77))7/ 2,4 * (100 * (16— 2.8) / 1, 735107 )>°

JonyckaeMplii H3ruOar wnit MOMENT :
(0] = mmin My My ] - min{ 729,2, 5134} =513.4 Tc M

Obeuaiika, padomaiowias noo CoeMecmHubIM delicmeuen nazpy3ox (n. 8.6.2)

OGeyaliika, paboTaromas Mox COBMECTHBIM IEICTBHEM HAPYXHOrO NABJIEHHSA, OCEBOTO CHCUMAIOIIEro YCHJIHS M W3TH-
darolero MOMeHTa.

[Iposepka yci0BHS yCTORYHBOCTH: [i WL 1}
| [p] [F] [M]

p F M
PR e s o =0,01000/0,01279 + 3,831 /1478 + 0,2349/513,4 = 7847 <1
[p] [F] [M] 0,

3aKmoueHne: Y eloBHe YCTOHYHBOCTH BbINOJIHEHD

PesyanTaTsl pacuéTa eBoro (HMKHEro0) y3/1a coeHHEHHs:

Ceoiicmea mamepuana snemenma s; (sg):

Homyckaemblie Hanpsoxerns Ans matepuana 09T2C Gr.lOCT 19281 npu remneparype T = 450 °C (paboune ycrosus):
[c];= 71 MIla

Ceoiicmea Mmamepuana nemenma sz:

Homnyckaemele Hanpsixenus A1 Matepuana 0912C Gr.TOCT 19281 npu temnepatype T = 450 °C (pabouue ycnosus):
[c]:= 71 MIla

0,05608 MIla = 0,01000 MIla

3akmoueHHe: Y ¢J10BHE ITPOYHOCTH H YCTOHYHBOCTH BLITIOJHEHO

Hononnumensnoe yciosue npounocmu nepexoOnol Hacm O cO6MeCmH020 0eliCIEUs HAZPY30K (1.

.

WHe. Ne noon.

8.6.2.2)
_ fluem
1 |3am. |1211-16 o wsos 16017-43/6-K03.001PP 40
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[lodnuce u 0ama

MHe. Ne dy6n.

B3zam. uHe. Ne

T, AL SO &

[Nodnuck u 0ama

2

IIposepka ycnosu [P+F+M<1]
BEPK JIOBUA HPOYHOCTH: ||+ —|+—=
(] [F]| [M]
L . + L (-0,01000) / 0,0, 3,831/ 146 9/219.7 =0 1
r T Ty = |(-0.01000)/0,05608 + 3,831/ 146,5| + 0,2349/219,7 = 0,1532 <
] [F1] [M]

3akmouenne: YeJ0BHE NMPOYHOCTH BhINOTHEHO

PesyabTarsr pacyéra npaporo (BepxHero) y3na coeiHHeHHS:

Ceolicmea mamepuana necyuiedi obevaiixu:

Homyckaemsble Hanpsokenus mis matepuana 09T2C Gr.TOCT 19281 npu Temneparype T = 450 °C (paboune ycrnosus):
[cli= 56,5 MIla

Ceoiicmea mamepuana cocednezo iemenma:

Homyckaemble HampskeHus Juis MaTepuana 09T2C Gr.COCT 19281 npu Temneparype T = 450 °C (paGoumue ycnopus):
[c]s= 71 MIla

0,1906 MIla > 0,01000 MIla

3akoueHue: Y e/l0BHE NPOUHOCTH H YETONYHBOCTH BbINOJIHEHO

Hononnumenvnoe ycnosue npounocmu nepexodnoii wacmu om cosmecmiozo deicmeus Hazpysox (n.
8.6.2.2)

ITposepka ycnosus npodnoc [ P, Y + s <1]
BH TH: N R, 8T S
P P (p]1 [F]| [M]
E r it |(-0,01000) / 0.1906 + 2,306 / 21,14| + 0,03562 /5,813 = 0.06273 < |
= (-0, : + 2, A4+ 0, § =0, <
(p] [F]| [M]

3aknoueHue: Yenaosue IPOYHOCTH BBLINOJHEHO

Pacuyém e ycnosusix ucnsimaHudl (lMHesmoucnsimarus)
YcaoBus Harpy:keHusi NP HCNBITAHASIX:

Pacuérnaa remneparypa, T: 20 g o
PacuéTtHoe BHyTpeHHee n30bITOUHOE naBnenue, p: 0,06000  MIla
Pacuérheiii uarubaromuii MomenT, M: 0,04307 TC M

PacuéTthoe oceBoe cxumaroulee yeunue, F: 1,566 TC

PacuyéT Ha NnpoYHOCTL U ycTouMBocTb No MOCT P 52857.2-2007
Homyckaemble Hanpsxenus a1 Matepuana 09T2C Gr.lOCT 19281 npu TeMneparype T = 20 °C (yc0BHs! THEBMOMC-

MbITAHUH):

[6]%= n* Reng/ny= 1*280/12= 2333 MIla

Moxzyne npoaonsHoit ynpyrocts ang matepuana 0912C Gr.lOCT 19281 npu temneparype T =20 °C ;
E?= 1,99-10° MIla

Homyckaemoe aBneHue :

|'—p]_ 2 '[G]":Pp 'Csk - C)
Dy
coscly
0,3872 MIla = 0,06000 MIla

3akmouerne: YcaoBHe NPOUHOCTH BLINOJIHEHO
HoryckaeMpl#i H3rubalolni MOMEHT U3 YCIOBHS TIPOTHOCTH |

=2%2333%1*(16-28)/(5498/cos(69,77) + 16- 2,8) =0,3872 MITa

=+ I:Sk = C)

3

Mg, Ne nodn.

D - /A * * * o * *
[Mlq: _ _f_ %Dy (sy - O[]0y - cos(@y) *Caoir?gé';r?) 304256000 * (16— 2,8) * 2333 * ] ~3012 Tc o
Dy =1,735-10°/4 * 1,735-10" * (16-28) *2333* =2,518:104
[M]H = T'ﬂ'DF '(Sk - C)-[G]'CDS(&IJ c0s(69,77) Te M
Jlucm
| [3aw. [1211-16 | 7 oy 16017-43/6-K03.001PP 7
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llodnuck u dama

Wre. Ne dy6n.

Bsam. uHsg. Ne

llodnuck u dama

ol

T E Fb S0

Wre. Ne nodn.

-z
“
2

FF

235
Dy 310.10°% E 100 (s, — ¢ =173510° /3.5 %310 % [0°* 1,99 1(F *

[M]E -2 AR -(Dyg- -:u;wsc:r.lj2 - —(li‘———) (1,73510" * cos(69,77))° / 1,8 * (100 * (16 - 2.8) /  =976,4 Tc M
35 ny Dg 1,735-107 )3

HonyckaeMbli u3ruGa mui MOMEHT
[M]= ﬂﬁn{an My ) = ming 3012, 9757} =975,7 ¢ M

Obeuaiika, pabomaiowas noo coemecmusim Oelicmeuem nazpy3ox (n. 8.6.2)

Obeualika, paboTarolias MoJl COBMECTHBIM JIEHCTBHEM HAPYHOTO NABICHHS, OCEBOT0 CKHMAIOLIET0 YCHIINSA W W3TH-
daromero MoMenra,

F M
IIpoBepka yCaoBUS YCTOHYHBOCTH: [-p—+—+——51]
PSSR Y 6] [F1 ]

jal F

M
t==t o =0/0+ 1,566/ 2801 + 004307/ 9757 = () 107 < 1
[p] [F1 [M] ,6033:10

3akmoueHHe: Ye/I0BHE YETOHUHMBOCTH BbIMOJIHEHO

O0euatika, paboTaroiias Mo COBMECTHBIM LeHCTBHEM BHYTP@HHETO JABJICHHA, OCEBOTO PACTATMBAKIIETO YCHITHS 1
M3rudaroIero MOMeHTA.

2
1

- - F+p- i, M »
POBepKa YCIIORUS IPOYHOCTH: i iy
Fip: n-D’
4 4 M = (0 + 006000 * 3,142 * 60007/ 4) /2008 + 0,04307 /3012 = 0,08451 <1
[F] (M]rp

3akmouenHe: YCJIOBHE NPOYHOCTH BbINOJAHEHO
PesynbTaTel pacuéTa eBoro (HHKHEro) y3/ia coeHHEHHS:
Ceolicmea mamepuana snemenma s; (sy):

Homyckaemble Hanpsxenus nns marepuana 09T2C Gr.TOCT 19281 npu Temnepatype T = 20 °C (ycnoBus MHEBMOMC-
NBITAHUIA);

[6]1*= N* Reo/ny= 7*280/12= 233,3 MIla
Ceoticmea mamepuana 3 1emenma sz:

Hlonyckaembie Hanpskenus A Matepuana 09T2C Gr.lOCT 19281 npu temneparype T = 20 °C (ycnoBHs MHEBMOHC-
NbITAHHIH):

[6]1%%= M* Reyao/nr= 1*280/12= 2333 MIla
0,1843 MTITa = 0,06000 MIla
3akmoueHue: YeMoBHE NPOYHOCTH BBINTOJIHEHO

Hononnumensioe ycnogue npounocmu nepexooHoit Hacmu om cosmMecminozo delicmeus Hazpy3ox (n.
8.6.2.2)

ITposepka ycio UP+F+M<1]
B pKa BHS TTPOYHOCTH . = TR | T —
R P 6] [l [M]

P + 7 *F M 0.06000/0,1843 + 1,566/ 481,3| + 0,04307 / 722,2 0,3280 <1
T T T = |0,06000/0,1843 + 1.5 481.5| + 0.04 ,:,“ 44
[p] [F1] [M) 2

3akToyeHHe: Y enosue NMPOYHOCTH BBINMTOJIHEHO
PesyabTaThl pacuéra npaBoro (BepxHero) y3/ia coeMHEHUS:
Ceoiicmea mamepuana Hecyuell obeuaiiKu:

Hormyckaemble HanmpskeHus ais matepuana 0912C Gr.OCT 19281 npu temneparype T = 20 °C (ycnoBUsl [THEBMOMC-
MbITAaHUH):

[6)*%= N* Reo/nr= 1*280/1,2= 233,3 MIla
Ceoiicmea mamepuana coceonezo 1emMenma;

[luecm

am.
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Hlonyckaemble Hanpsokenus 11 Matepuana 09T2C Gr.lOCT 19281 npu Temrieparype T = 20 °C (ycnoBus IHEBMOHC-
NBLITAHHH):

[6]0= n* Reso/nr= 1*280/1,2= 2333 MIla
0,7257 MIla > 0,06000 MIla
38.KJ'I}OLICHM81 Yc.nmme NpoOYHOCTH BLINOJIHEHO

Hononnumensnoe ycrosue npournocmu nepexodnoii yacmu om cosmecmnozo delicmeus HAZpy30K (n.
8.6.2.2)

ITposepka ycio IPOYHOC [|p+F+M{1]
p JIOBUSI IPOYHOCTH, | |—+—|+—=
PR g ¥ [F| [M]

P L + ¥ 10,06000 70,7257 + 0,09761 / 82,7| + 0,002078 /22,74 = (.08395 < |
—t =]t — = p 7257 + 0, 7|+ 0, 74 =0, <
(p] [F1| [M]

3akmroueHde; YenoBHe NPOYHOCTH BbINOIHEHO
Pacyém e ycriosusix MoHMaxa
YcloBMSI HATPYIKEHHS TIPH MOHTAXKE:
Pacu€Tnas Temneparypa, T: 20 °C
Pacuérroe BHyTpeHHee n30bITOYHOE MaBneHue, p: 0 MIla
Pacué&tHblii uzrubarowmii momenr, M: 0,07164 tc M

PacuérHoe oceBoe cxxumaroiee yeunue, F: 1,691 tc

Pacuér Ha npoyHocTb U ycToMYMBOCTL No MOCT P 52857.2-2007

Honyckaemble HanpskeHns Ans Matepuana 0972C Gr.[OCT 19281 npu Temneparype T = 20 °C (yenosusa MoHTaxka);
[6]°= n* Reno/ny= 1*280/1,1 = 2545 MIla

Moayns npononeHolt ynpyrocty amis matepuana 0972C Gr.lOCT 19281 npu Temnepatype T =20 °C ;

E?°= 1,99-10° MIla

Honyckaemoe naBneHue :

Tuem

© [P]_Z'[U]":PP‘(S]I—C:]
Eu Dy = 2% 2545 %1 *(16-2.8) /(5498 / cos(69,77) + I6-2,8) =0,4223 MIIa
+(S],: =) C)
= coschy
(%]
E 0,4223 MIla = 0 MIla
= 3akmouenue; ¥ ¢JI0BHE NPOYHOCTH BLINOIHEHO
HonyckaeMblii H3rHOArO WML MOMEHT H3 YCIIOBUS IPOYHOCTH |
Dy =6000/4*3,142% 6000 * (16— 2,8) *254,5* ]
‘S [MLP = T‘“'Dl '(Sk - C:]'[Gl‘qJT 'CGS(U“].) * c0s(69,77) ( % ' =3285TCc M
S
2 _ Dy =173510° /4 * 1,735-10° * (16 - 2.8) * 2545 *  =2,747-10%
E [My = =F %Dy (s - ) [0]-cosey) o - il
25 .
Dy 20-107% .E 100 (g0 — ¢ =1,73510°/3.5 %310 % 10 % ],.99-10° *

o [I\.aI]E = —-Il‘—g-—-(DF : cosmljg- —(]';‘--——) (1,735:10° * cos(69,77))° / 1,8 * (100 * (16 - 2.8) / =976.4 Tc M
& 35 n}.,. DF ]'73510{)2! 2
=
; Honyckaembl} H3rHGAOUIMIT MOMEHT |
© §
& (V1] = enin (Mg s My} = ing 3285, 9758 =975,8 70

- Obeuatixa, pabomaiouyan nod coemecmusim deiicmeuem nazpysox (n. 8.6.2)

‘\\\Q Obeuaiika, paboTarouias noj COBMECTHBIM IEHCTBHEM HAPYKHOTO AABJIEHUS, OCEROTO CHRUMAIOIIETO YCHIIHS U H3rU-
e faroLero MoMeHTa.

W
SN
3 I8¢ p F M
=1k [IpoBepka yCiIOBHS YCTOHUYUBOCTH: [— +—t—= 1J
S[™ HEPREAS d o] [F] [M]
fo
(=]
b R\Q i+i+ g =070+ 1,691/2801 + 0.07164/975.8 =0,6773-10° < 1

[p] [F1 [M]
S
e
§ N} 1 Zam. |1211-16 /r,/){, / % 7K 16017—43/6-K03.001PP
Wam.| Tucm | Ne dokymenma | flodnuce | Jama
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3akmoueHue: YeaoBHe yeTolYHBOCTH BLINOTHEHO

PesynbTaThl pacuéra jieBoro (HHKHEr0) y3/1a coeJHHEHHS:

Ceoticmea mamepuana nemenma s; (st):

Honyckaemble Hanpsixkenus ans Matepuana 0912C Gr.TOCT 19281 npu Temneparype T = 20 °C (ycnosus MOHTaxa):
[6]2°%= n* Reno/nr= 1*280/11= 2545 MIIa

Ceoiicmea mamepuana yiemenma s;:

Honyckaembie Hanpskerusa Wit Matepuana 09T2C Gr.lOCT 19281 npu temnepatype T = 20 °C (ycnopus MoHTaxa):

[0]202: N* Reno /0y = 1*280/1,1 = 254,5 MIla

Aononanumenvrnoe ycnosue npounocmu nepexoOnoil 4acnu oM coOeMeCmn02o 0eiicmeus Hazpy3ok (n.
8.6.2.2)

IIpoBepka 1 c [ Py e {1]
CIIOBHU OYHOCTH: ||— =
pray P [F] Fl| [M]
P4 . + = |0/0,201 +1,691/525.2| + 0,07164/787,8 =0,003311 £ 1
—_—t — Crm— ) S 52| + 0, 6 =W, =
p]l [F1l [M]

3akmoueHue: Ycnosue NMPOYHOCTH BLIMOJIHCHO

PesyabTaTel pacuéTa npaBoro (BepxHero) y3/1a coeluHeHHs:

Ceoiicmea mamepuana nHecyueli obevaixku:

HonyckaeMmble Hanpsokenus g Mateprana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (ycnoBus MOHTaKa):
[6]%%= M* Reno/nr= 1*280/1,1 = 254,5 MIla

Ceoiicniea Mamepuana coceonezo emenma:

Honyckaemble HanpsokeHns 11 matepuana 09T2C Gr.TOCT 19281 npu temneparype T = 20 °C (ycnoBHs MOHTaXa):
[6]°= N* Reo/np= 1*280/1,1 = 2545 MIIa

Hononnumensnoe ycnosue npourocniu nepexooHod wacmu Om coemMecnnozo 0eiicmens Hazpy3ox (n.

8.6.2.2)
ITpose [ P, i + M 41]

OBEPKA YCJIOBHSA IIPOYHOCTH | T m——

poBepla.¥ P o] [Fl M

P =+ i + M |0/0,7917 +0,1657 /90,22 + 0,004100/ 24,81 0.002002 <1
ELae o e —_— ;i +0, ; + 0, . = 5 <
v [l ]

3aK/roueHHe: Y e/I0BHE MPOYHOCTH BhINOJHEHO

12, Wryuep A1

MUcxogHble gaHHbIe

Marepuan: 09T2C Gr.'OCT 19281
BryTp. amameTp, D: 1100 Mm
Tonmuna cTeHky, s: 8 MM

[TpubaBka 11 KOMIEHCALMH KOPPO3UM U 3PO3KHK, €11 2 MM

[IpudaBka 1y KOMNEHCAMM MUHYCOBOTO JI0MycKa, ¢2: 0,8 MM

Tucm

sam. |1211-16 L2/ |awn 16017-43/6-K03.001PP
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[Tpubarka TexHoMOTHUECKas, C3! 0 MM
Cymma npufaBok K pacu&THOH TONINUHE CTEHKH, C: 2,8 Mm

Jnuna obevaitxu, L: 400 mm

Pacuyém e paboyux ycrosusix npu eHympeHHem 0asneHuu
YeaoBusi HATPYKEHHUS:

Pacuérnas Temneparypa, T: 450 °C

PacuéTHoe BHyTpeHHee H30bITOUHOE naBnenue, p: 0,02000 MIla

PacyérHbIil narubatommii MomedT, M: 0,02823 tc M
Pacuétnoe monepeuHoe yeunue, Q: 0,08136 tc
PacuéTHoE oceBoe cxxuMaroiee YeHnue, F: 2,275 1¢C

PacuyéT Ha npoyHOCTb U ycTonYuBOCTL No MOCT P 52857.2-2007
Homyckaemble HanpskeHUs 1 Matepuana 0912C Gr.lOCT 19281 npu temnepatype T = 450 °C (paGoume ycnosus);

[o]= 71 MIla

Moxyne npononkHoii ynpyroctu s Matepuana 0912C Gr.TOCT 19281 npu Temnepatype T = 450 °C ;
E= 1,4-10° MIla

Pacuérnas TonmuiHa cTeHKy ¢ yu4éToM npubasok:

-D
Sptc= ——p--——+ C =(0.02000* 1100) /(2 * 71 * I -0,02000) + 2.8 =2 955 MM
2-[c] g -p
JlonyckaeMoe JaBiieHUE |
_2'[0’]-%-(5—(7) N » ) B
B D+(s— o) = 2X71 %1 *(8-28) /(1100 +8-28 =0,6681 MIla

0,6681 MIla > 0,02000 MIla
3aknoderye: Y cJI0BHE TPOYHOCTH BLINOJAHEHO
HonyckaeMblil H3rubalouMii MOMEHT |

It
% [M]z [ ]n -
= : [[M]n] = 3525/(1 +(35.25/105,7)" =33 44 1C M
+

e
8 PacuéTHas nnuHa Ans pacuéta OT AeHCTBUA JaBICHU;
=

1, = 768,6 MM

HonyckaemMoe NOTEPEUHOE YCHITHE |
8 ey T )
> 2
2 . [[Q]n] = 30.9/(1+(31.9/80247)" =29,64 1c
‘é [Qle

Obeuaiika, pabomaiouias noo coemMecHmubIM deiicmeuenm Hazpy3ox (n. 5.3.7)
o Obeuaiika, paborarowWas mox COBMECTHBIM AEHCTBHEM HAPYKHOTO JABNEHHUS, OCEBOT0 CKHMAIONIETO yCcHnus, uaruda-

5 FOLIEro MOMEHTA U MONEPEYHOTO YCHITHA.
s . p F M [ Q ]
i [Iposepka yCca0BHS yCTOWYHBOCTH: | —— t—+——+| = | =1
& S {[p] Fl ™ \[Q]
: 2
\\\\F p M ,
gl.. =ttt | == | =0/0+2275/3362 +0,02823/33.44 + (008136 / 29,64 = (,007617 < |
SN (p] [F] [M] \[Q]
=k 3akmouecHue: Y eJI0BHE YCTOHUYHBOCTH BLINOTHEHO
§ ‘}W&S Obeuaiika, Hazpyycennan 0CesvlM PACHAZUBAIOU UM yCuauem (n. 5.3.3)
§\ HomyckaeMoe 0ceBOe pacTACHBAOILEE YCHIHE :
k Fl=n-(D+s--(s-c)-[clor = 310241100+ 8-28*(8-28*71*1 =128 2 1c
S
g
) \r g Tluem
nsxd ™1 {3am. |1211-16 2 \ewn 16017-43/6-K03.001PP 45
Wam.| flucm | Ne dokymenma | “Flodnuck | Hama




o] 768.6/ 1100)%; 1.2 *0,01000 * 1100 /(2 * 71 — 0,01000)} +
% B 0~.E D 2-[o]-p| 2 Vi 4,199 mm
g}
2 HomnyckaeMoe HapyHOe JaBJICHHE H3 YCIOBHA YCTOMIHBOCTH :
o
= o 25
S i, = 208-10E D [100 -(s—¢) _ 208*10° % 1L410° #1100/ 2,4 % 1 * 768,6) * (100 * (8- 2,8) /1100 —0.2668 MIla
= ny-By 1 D a ’
JomyckaeMoe HapyXHOe NaBIeHHE U3 YCIOBMA MPOYHOCTH :
s 2 [o]-(s-0)
o = e _ k7R -28) =
& [Pl = e & 2%71%(8-28/(1100+8-28 =0,6681 MIla
=
g 0,2478 MIla = 0,01000 MIla
X 3akmodeHue: Y c/I0BHE NPOUHOCTH H YCTOHUHBOCTH BbINOJHEHO
o Jomyckaemblii M3rubaroIInii MOMEHT :
g 1%
: -
3 " Mln Y = 352570+ 3525710577 =33 44 1c M
m -l—j—M .
&(4 JonyckaeMoe MonepevHoe yCHIue :
4]
)
B Q1]
EN| e
gl . ([Q]HJ = 319/(1+(31,9/80,247)"" = 29,64 1C
S [Qk
= K\‘\‘J Obeuaiixa, pabomarowian nod coemecmusim delicmeuem nazpysox (n. 5.3.7)
E\ Obeualiika, pabGoTarouias 1oJ COBMECTHBIM JeHCTBHEM HApPYXHOTO AaBJIEHHS, OCEBOI0 CKUMAKOILETO YCHIIHS, M3rHba-
Y
_ HOLIETO MOMEHTA U MONCPEYHOT0 yYCunus.
S
S
% RN o : Nuecm
IV || Hop, [1211-16 L ks 16017-43/6-K03.001PP -
Wam.| lucm | Ne doxymenma | Tlodnuce |Hama

Obeyaiika, paGoTaromas 1o/ COBMECTHBIM NeHCTBHEM BHYTPEHHETO NaBJICHHs, OCEBOr0 PACTATHBAIOIIETO YCHIHA H
M3rubarIero MOMeHTA.

n-D3?
I . F+p- M
pOBEpPKa YCIOBHA IIPOYHOCTH: 4 4 <10
[F] (M
x-D?
F+p-
4a . M =0 +002000 #3142 % 11007 14) 1 1282 + 0,02823 /35,25 = 0,01563 <1
[F] M Iy

3axmoyeHne: Y c/10BHE NPOUHOCTH BBIMOIHEHO

Pacuém e paboyux ycrnosusix npu Hapy>xHoMm dasneHuu
YciaoBus Harpyxenus:

Pacuértnas Temneparypa, T: 450 °C
PacuérHoe HapyxHoe 30bITouHOE Masnenue, p: 0,01000 MIla
Pacuérhmiii n3rnbaromuii MmomenT, M: 0,03553 Tc M
PacuérHoe nonepeqnoe ycunne, Q: 0,1182 1c
Pacuéthoe oceBoe cxumaloniee yeuue, F: 2,275 T1C

Pac4éT Ha npo4yHoCTb U ycToWuMBOCTbL No FOCT P 52857.2-2007

Hormyckaemble Hanpsbkenus 1u1st Matepuana 09T2C Gr.TOCT 19281 npu Temmneparype T = 450 °C (pabouue ycious):
[6]= 71 MIla

Moxny:ns nipoaonsHoii ynpyroctu ais Matepuana 0912C Gr.LOCT 19281 npu Temmneparype T = 450 °C :

E= 14-10° MIla

PacuérHast nmHa pis pacuéra oT AeHCTBUA JaBJICHHS:

1, =768,6 MM

PacuéTHas TOMMMHA CTEHKH C YYeTOM NpUGABOK :

102.D p 1 B 1.2.p-D) =max(1.06 %107 * 1100 /1 *(0,01000/ (10° * L4-1¢° ) *
sp+c=max{l.ﬂﬁ- -[1 ]
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2
. F M Q
IIpoBepka yCiIoBHS YCTONUHBOCTH: £+—+—-—+[—] 21
sl R [[p} M ™M Q] ]

o [ (M) \[Q]

3axmodenre: Y caoBHEe YCTOIYHBOCTH BLITIOJIHEHO

2
J =0,0100070.2478 + 2,275 /336,2 + 0,03553 / 33,44 + (0,1182 / 29,64)* = (,04820 < 1

Pacuyém e ycriosusix ucrisimanuti (lMHesemoucnsimanus)
Yc0BuS HArpy KeHusi NPH HCNBITAHHAX:

Pacuérnas Temniepatypa, T: 20°C

Pacuérroe BHyTpeHHee H30bITOUHOE aBneHke (C yUETOM rHapocTatuueckoro), p: 0,06000 MIla

Pacu&rHeiii u3rubaiommii MoMeHT, M: 0,002064 Tc M
PacuétHoe nonepevnoe ycunue, Q: 0,01042 tc
PacuérHoe oceBoe CiKMMaloLIee yCHue, F: 0,07503 Tc

PacuéT Ha npo4yHoCTb U ycTouMBOCTL No FOCT P 52857.2-2007

Homnyckaembie Hanpsikenus ans Matepuana 091'2C Gr.lOCT 19281 npu temnepatype T = 20 °C (yc/IOBUs THEBMOMC-
TIBITAaHUH):

[6]*°= M* Rezo/nr = 1*280/1,2= 2333 MIla
Monyns npoponsroit ynpyroct mis Marepuana 09T2C Gr.TOCT 19281 npu Temneparype T = 20 °C :
E*= 1,99-10° MIla
PacuéTHas TOJNIIMHA CTEHKH € Y4ETOM NpHOaBOK:

p-D
2:[c]l @p-p
HonyckaeMoe HaBleHHe :

219, (-9

§p +c= +c =(0,06000*1100) /(2 *233,3 * 1 -0,06000) + 2,8 =2,941 MM

© = 7ok g s -
5 (] D+(-9 2%2333%1%(8-28 /(1100 +8-2,8) =2,196 MIIa
a 2,196 MTTa > 0,06000 MITa
2 3aKmodeHHE: Y c/I0BHE NPOUYHOCTH BhINOJHEHO
§ Jonyckaemsli M3rubarommii MOMEHT :
M
o Ml
i Ml Y = 1159/ + 11597200377 = 1003 1c M
S 14+
L=} |M|E
L=T}
i PacuérHas annHa qns pacuéra oT AeHCTBHA NABJICHHA:
3 1, =768.,6 MM
JlomyckaeMoe MOTIePEYHOE YCHITHE :
L=~T} [Q]
. [Q= —=—
3 N [[Q]n] = 104.8/(1 + (1048/152,1)"% = 86,31 1c
E‘ E——
8 [Qle
Obeuaiika, pabomarouian nood coemecmubim Oelicrmeuem Hazpy3oK (n. 5.3.7)
\3 OGeualika, paboTaromas oJ COBMECTHBIM IEHCTBHEM HAPYIKHOTO AABIEHHS, OCEBOIO CHKHMAIOIIETO YCHIHSA, u3ruba-
o N\ I0IIEr0 MOMEHTA H MONEPEYHOTO YCHITHA.
©
W 2
S X” 5 p  F M Q
al IIpoBepka ycIoBHS YCTOHYHBOCTH: |-——+—+—+[—| £1
=% ] [F] M] \[Q]
Li=]
Q. N
= \ 2
i P F Ml Q _ 2 o5
NN ==t —dt— | —| =0/0+007503/637.2 + 0,002064/100,3 + (0,01042 /86,31 =0,1384-10> < 1
[pl [F1 [M] \[Q]
S
2
2y . fluem
1" [L_[ Hos. [1211-16 Yo Ve on 16017-43/6-K03.001PP -
Mam.] ucm | Ne dokymerma | Modnuce |Jama




3akmoueHne: Y e0BHE YCTOHYHBOCTH BBINOJIHEHO
Obeuaiika, HAZPYHCEHHAR OCEEVIM PACMAZUBAIOULUM yeunuem (n. 5.3.3)

JonyckaeMoe 0CeBOe pacTAHBAKOMICE YCHIIHE :
[Fl=n-(D+s-0)-(s=) [0]'p = 3742%(1100 +8-2,8) *(8—2.8) *233.3 * 1 =421,3 1c

Ob6eualika, paGoTaomas noj COBMECTHBIM JeiiCTBHEM BHYTPEHHETO JABIEHNA, OCEBOTO PACTATHBAIONIETO YCHIIHS 1
U3rudaromero MOMeHTA.

x-D?
IlpoBepka ycnoBus mpounoctd: ~ 4 +- M <0
[F] (M
F+ 5-D°
= + M =0 +0.06000 *3,142 % 1100°/4) 1 421,3 + 0,002064/ 1159 = 0,01355 < 1
[F] Mg

3aKmoveHue: Y eJI0BHE IPOUYHOCTH BbINOJHEHO

Pacuém e ycnosusix MoHmaxa
YeaoBus Harpy:KeHus IPH MOHTAKe:

PacuéTHas remnepatypa, T: 20 °C
PacuéTHoe BHyTpeHHee H3GHITOIHOE NaBneHne, p: 0 Mlla
PacaéTHeii n3rubGarownmii MoMeHT, M: 0,004068 Tc M
Pacu&rHoe nonepeunoe ycunue, Q: 0,02054 Tc
PacyétHoe oceroe cixumaroniee ycunue, F: 0,1346 1c

Pacuér Ha npo4HOCTb U ycToNuMBOCTL No MOCT P 52857.2-2007
HonyckaeMbie HanpskeHns s Matepuana 09T2C Gr.TOCT 19281 npu temnepatype T = 20 °C (ycoBus MOHTaxKa):

[01%°= N*Reno/nr= 1%280/1,1= 254,5 MTIa
Monyne npononshoii ynpyroctu ans Matepuana 0912C Gr.OCT 19281 npu TeMieparype T = 20 °C :
E?= 1,99-10° MIla

% Honmyckaemoe naeieHue :
o
2 [p]1= il o e = 2%2545*%1%(8-2,8) /(1100 + 82,8 =2.395 MII
r-g-’ p D+(s-[:) - » (_:)( _,)7, a
L=}
] 2,395 MIla = 0 MIla

3akmodeHne: Y eJI0BHE NPOUHOCTH BBINOJHEHO

Honyckaemblit u3rubaromuii MOMEHT :
S M
K=}
S [M]= [ ]n a
2 | [[M]H J = 1264/(1+ (126472003 = 106,9 Tc M
© +
= (e

PacuéTHas qavua 1is pacuéTa ot AeficTBHA NaBIeHHs:
= l,=768,6 MM
g HonyckaeMoe TNoOMepeuHoe yCHine :
S
s Q]
g [Ql= —=—

@ [[Q]HJ = 1144/(1+(1144/152,1)* =914 1¢
K\\p [Qle
S N\ Obeuaiika, pabomatowian noo coemecmmusim deiicmeuem Hazpy3ok (n. 5.3.7)
f§ A Obeualiika, paboTtaromas Mo cOBMeCTHBIM NeliCTBHEM HApYKHOTO JaBIICHHA, OCEBOTO CHKMMAIOLIETO YCHITHS, H3ruOa-
2 % FOILEr0 MOMEHTA H MONEPETHOro YCHIIHA.
= A 2
@ TTpoBepka yCloBus yeToHUMBOCTH: | 2=+ A +[ = ] g1
N\ el R M OAQ)
S
o
<
2 e Jluem
o e 1
£ [L_| Hos|1211-16 P Ay 16017-43/6-K03.001PP .
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Modnucek u dama

WHg. Ne Oybn.

i

B3am. unHe.

INgdnuck u dama

AT e

WHe. Ne nodn.

= /L

L+_+£+[
[p] [F] [M]

£
[

3akmoueHne: Y c/I0BHE YCTOIYHBOCTH BLINOHEHO

2
] =0/0+0,1346/637,2 + 0,004068 / 106,9 + (0,02054/91,4) = 0,2493-103% < 1

U
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Modnuck U dama

WHe. Ne dy6n.

o

B3am. une.

i

& AL

Modnuck u 0ama

WHe. Ne nodn.

2 A
e "/

2) TOCT P 52857.1-2007. Cocyzap! u annapatsi. HopMsl i MeTOEI pacuera Ha NpOYHOCTE. O0uHe TpeGosanus.

HOCTb.

13.

Cnucok nutepaTypbl
1) FOCT P 51274-99. Cocyzpl 4 annapathi. ANnaparsl KOJOHHOTO THMA. Hopmbl 1 MeToBI pacueTa Ha npoy-

3) T'OCT P 52857.2-2007. Cocyzast 1 annaparsl. HopMbl # METOZIb! pacyeTa Ha NPOYHOCTh. Pacuer uuminaprye-
CKHX H KOHHYECKHX 00euaeK, BRIIYKIbIX ¥ INIOCKHX THUII H KPhILIEK.
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Modnuck u dama

Wrs. Ne dyon.

Bsam. ung. No

[Modnuck u dama

77 48 /87

14. JlucT perucrpauuu uameHeHum

WHe. Ne nodn.

77

< Homepa nucmos (cmpaHuw) Beeeo fiucmos Ne Bxodauud Ne
5 {cmpaHuy) - conposodumensHozo | Modnucs | [dama
X | MameHeHHbIX | 3aMeneHHbiX | Hogbix Mavameix & doKymeHme dokymeHma dokymeHma u dama |
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Mam.| fluem | Ne dokymerma | Flodhucs |Hama




