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PacuyeTbl no 3aKa3y npeanpuaTuu

oonee 10 net oonee 500 cobcTBEeHHOoe
Ha pbIHKE BbIMOJTHEHHbIX pasBuBatoLLieecs
OAHHbIX YCnyr pacyeToB pacyeTHoe 10
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bypoBasi yctaHOBKa
HopmaTuBHaa 6a3a

1. CI120.13330.2016 Harpysku n Bo3gencraus.
AKTyannanpoBaHHaa peaakuus

2. CI116.13330.2017 CTtanbHble KOHCTPYKLNMN.
AKTyanuanpoBaHHas pegakuus

3. TOCT P CO 13626-2013 CoopyxeHus ons
BypeHnsa n obnyxmBaHusl CKBaXKMH

4. Cneuyundukauma APl 4F KoHcTpykumnm gns
BypeHuna, peMoHTa 1 00CNYXUBaHUS CKBaXKMH.
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bypoBasi yctaHOBKa
MeToauka pacuyeTa

1. Pac4yeTbl N0 npegenbHbiM COCTOSHUAM MepPBOW rpynrbl, BKAKOYas:

- pacyeT Ha Npo4YHOCTb C Y4ETOM BO3MOXHbIX He6ﬂaFOI'IpVIFITHbIX yCJ'IOBVIﬁ
SKCrJyatauunu,

- pacyeT Ha NoTepr YCTOMYMBOCTU POPMbI KOHCTPYKLUUN;
- pacyeT Ha YCTONYNBOCTb MOSTOXKEHUS (pacyeT Ha ONpPOKNAbIBAHNE U CKOSTbXEHUE);

- pacyeT Ha yCcTanocTHoe paspyLleHne (pacyeT Ha BbIHOCNIMBOCTb KOHCTPYKLIUNA,
HaxoAsLLMXCS Noa, BO3AENCTBMEM MHOFOKPaTHO NMOBTOPSIHOLLENCS HAarpy3kn);

- pacyeT KOHCTPYKTUBHbIX anemeHToB no Cl116.13330.2017.

2. PacueTtbl no npegeribHbiM COCTOAHUAM BTOpOI7I rpynnbl, BKIKOYaA.

- pacyeT rnepeMeLLEeHN 3rIeMEHTOB KOHCTPYKLUMK (Nporubebl, yribl NOBOPOTA, YIiibl
nepekoca v T.M.).

3. OnpegeneHve gaBneHNa Ha rpyHT U pacdeT coeanHeHnin (6oNToBbIX, NarnbLEBbIX) Ha
CTaTUYECKYI MPOYHOCTb U BbIHOCINBOCTb.




bypoBasi yctaHOBKa
UcxogHble gaHHbIe

[Ansa noctpoeHust KO moaenu n BbINONMHEHUS pacyeTa, ObInNv MCNonb30BaHbI:

1. [laHHbIE N0 KOHCTPYKTOPCKOM YacTn nsgenus — 3d mogens usgenus.

KpoH6nOK

Hankom sepxosoro

2. [laHHble NO Harpy3kam W yCrioBUsIM 3KCnnyaTauumn 6ypoBON YCTaHOBKM,
BKITHOHAS:

BblWKa

ByxTa Tanesoro KaHata

- 3HaYeHMe NOCTOSIHHbIX Harpy3ok (Maccbl 060pyaoOBaHNSA N NPOYMX e
3MNEeMEHTOB He BKMOYEHHbIX B 3d Moaensb); RAORIAS GypuroRyD

yKpbiTve N6 Ve \: ; yKkpbitve N6

KpoHwrTeiH 6yaku NBO

- 3Ha4YeHne nonesHblX Harpy3ok (Harpy3ka Ha KpoH6MoK; BeC NakeTa CBeYen;
cTaTU4ecKne Harpysku Ha poTop; Harpysku, Bbl3aBaHHblEe paboTou
TEXHOSI0rM4eckoro obopynoBaHus); e

moagyne YPM

KabuHa Bypunowmka
AYeNKa NUTaHKUA

- MECTO 3Kcnnyataumm 6ypoBon yCTaHOBKN (BETPOBOM, rononeaHbiv 1
CENCMUNYECKNIN PANOHbI);

6anka penbcosoro nytu

KOHCO/NbHaA naowaaka

NAoLWaAKa MOHOPENbCoB

- 3HAa4YEHNA MHEPLUMOHHbIX Harpy3oK (yCKOpeHI/Ie pa3roHa n TOpMoOXeHunA
ocHoBaHus1 bY npun nepemMmelieHnn no peribCoBoMy I'IyTVI);

ocHosanue B/16

3. PacueTtHble XapaKTEeEPUCTUKN NUCTOJTb3YyEMbIX B KOHCTPYKUUN MaTePUNanos.
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bypoBasi yctaHOBKa

OcHoBaHMe BbilLe4YHO-redbenoyHoro brnoka

3d Mmoaenb

bBypoBasi yctaHOBKa B cbope



OcHoBaHue BbllLeYHO-nebegoyHoro broka

W\ AINMM

K3 Mmoaenb

BypoBas yctaHOBKa B cbope



v\ ANMM

Pe3ynbTaThbl pacyeTa
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OcHoBaHve BJ1b YCTPOWMCTBO NOAHATUS BbILLKM Bbiwka

KapTbl pacnpeneneHns 3KkBUBaneHTHbIX HanpsiKeHU B KOHCTPYKL MM BypOBOM YCTaHOBKU
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Y3en 3akpenneHns HeNnoaBMKHOW BETBU LLIknB KpoHOoka

KapTbl pacnpeaeneHust 3kBMBanNeHTHbIX HANPshKeHUN B aneMeHTax 0ypoBOW YCTaHOBKM



bypoBasi yctaHOBKa
PesynkTaThl pacyeTta B
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KaprI pacnpeneneHna SKBUBarieHTHbIX HaI'IpFI)KeHI/IIZ B KOHCTPYKUWMW BbILLUKAX Npun rnogbemMe
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bypoBasi yctaHOBKa
Pe3ynbraTthbl pacuyeTta

USUM[mu], USUM[rama], USUM[mr] LIR[wna], U[mra], UK rama] U [wna], LY [mma], UY [mm] UZ[tm], UZ[nu], UZ[mna]
271.8 73.71 267 2 3547

254.8 67.38 240.8 -0.1943
237.8 61.05 024 4 .39
220.8 54.71 i 2081 -7 BT
203.8 4536 ’A“" 1917 11,42
1869 1205 g.ﬂ‘{ , 1754 1518
169.9 36.72 .‘v1 )""f 159 45 -18.9
152.8 29.39 . #’ 1427 2264
1369 23,08 )“‘]“( 1263 2638
118.9 16.73 "’gi 10 3013
101.8 104 : 53,63 -33.87
54.94 4 0R8 77.25 -37.61
57.95 -2.263 60,52 -41.35
50.96 -5.594 44 57 45,09
3397 -14.52 26,22 -48.83
16.93 -21.28 187 -52.57
i .27.69 4487 -56.32

KapTbl nepemeLleHnin KOHCTPYKLUUM BYpOBOM YCTAHOBKM MPU UCTIbITAaTeNTbHOW Harpyske
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bypoBasi yctaHOBKa

Pe3ynbTraThbl pacuyeTa
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dopmMbl NOTEPU YCTONYMBOCTU BbILLKN BY
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HopmaTuBHaa 6a3a

1. CI120.13330.2016 Harpy3ku 1 BO3genCTBuS.
AKTyanuanpoBaHHada peaakuus

2. CI116.13330.2017 CTtanbHble KOHCTPYKLNMW.
AKTyanmanpoBaHHasi pefakuus

3. TOCT P 55525-2017 Cknaackoe obopygoBaHue.

Ctennaxu cbopHo-pas3bopHble. ObLwne
TEXHNYECKME YCINOBUS

4. TOCT P 56567—-2015 (EH 15512:2019)
«Ctennaxm cbopHo-pa3bopHble. HopMbl pacyéTa.

AW |

: Fim %’ilyé
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MeToauka pacuyeTa

1. Pac4yeTbl N0 npegenbHbiM COCTOSHUAM MepPBOW rpynrbl, BKAKOYas:

- pacyeT Ha NPOYHOCTb C Y4ETOM BO3MOXHbIX HebnaronpusiTHbIX
YCNOBUA 3KcnnyaTauunu;

- pacyeT Ha noTepto odLLen yCTONYMBOCTM POPMbl KOHCTPYKLUUK NP
cXaTtum 1 n3rmde SrnemMeHToB;

- pacyeT Ha NoTepPto MECTHOU YCTONYMBOCTN (POPMbI KOHCTPYKLINM.
2. Pac4yeTtbl no npegenbHbiM COCTOSHUAM BTOPOM rpynnbl, BKHOYas:

- pacyeT nepemMeLleHNin ANIEMEHTOB KOHCTPYKLUMK (MpOorubsbl, yriibl
NOBOPOTA, YIMbl Nepekoca u T.n.).

3. OnpeneneHne Harpy3ok Ha Mon cknaga u pacyeT coeguHeHU Ha
CTaTMYECKY NMPOYHOCTb U BbIHOCIMBOCTb.
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CrtennaxHas cucrema
UcxoaHble gaHHbIe YepTexu

[na noctpoeHuss KO moaenu n BbINONHEHUS pacyeTa, : i
ObINn NCNonNb3oBaHbI:

1. [laHHbIE MO KOHCTPYKTOPCKOM YacTu nsgenvs — _ J
YepTexXu nagenus. -

bl
LI s |

2. [laHHblEe N0 Harpy3kam 1 yCnoBuaM aKcnnyarayum
ckragckoro obopyanoBaHus, BKIovas:

b L kel ol 2]
LI e e |

- 3HAa4YEHME Mnosie3HbIX Harpy3ok Ha rnoJs Me3oH1Ha B

sodl 1000 | 1200 1000 1200 | 1000 2507

50120 (351251

ety sy fanan
e

ooy vy
oot

ety e fosmine

79
13087 tno cmoiwan)

I}
T

30HaX 3arpy3km n KoMmnrsiektauum, ol

- 3Ha4YEeHME MOoSIe3HbIX Harpy3oK Ha A4enKn XpaHeHud
dopOoHTarbHbIX CTENnnaxewm,

3. PacyeTHble xapaKTepncTukm UCnonb3yemMbiX B
KOHCTPYKLUM MaTepuaros.

T
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K3 Mmoaenb

YacTb 1 HacTb 2



2
C
<
>

2], SM[Hiwe2]

=

=
I

Pe3ynbTraThbl pacuyeTa
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KapTbl pacnpeaeneHusi 3KBUBaNeHTHbIX HAaNPSXKeHU B KOHCTPYKLUMN ME30HMHA
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CtennaxHas cucrtema

Pe3ynbraTthbl pacuyeTta
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KaprI pacnpeaneneHna sKBMBasieHTHbIX Hal'lpf-l)KeHl/Iﬁ B 3JIEMEHTax CprHTaJ'IbeIX cTennaxem
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CtennaxHas cucrtema

Pe3ynbraTthbl pacuyeTta
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KapTa BepTuKkasrbHbIX
nepemMeLLeHUin CTeNMNaxeu

KapTbl BEpTMKanbHbIX NEPEMELLEHNIA KOHCTPYKLIMN ME30OHMHA



CtennaxHas cucrema
Pe3ynbTaThbl pacyeTa usUM). UM
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dopma MeCTHOU NoTepn YCTONYMBOCTU

dopma obLLeEN NOTEPU YCTONMUYNBOCTU CTENMNAXEN y
CTOMKU CTennaxa
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MeToauka pacuyeTa

1. PacyeTbl no npegenbHbIM COCTOAHUAM MepBOW rpynnbl,
BKItOYas:

- pacyeT Ha NPOYHOCTb C Y4ETOM BO3MOXHbIX HebnaronpusiTHbIX
YCNOBUW 3KcnnyaTtauuu,

- pacyeT Ha ycTanocTHoe paspyLleHue (pacyeT Ha BbIHOCITMBOCTb
KOHCTPYKLWIN, HAXOAALWMXCA NoA BO3AENCTBUEM MHOIOKPaTHO
NOBTOPSIOLLIENCS HArpy3Ku).

2. Pac4yeTbl No npenenbHbIM COCTOAHMAM BTOPOW rpynnbl,
BKIOYasa:

- pacyeT nepemMeLLeHni aNeMeHTOB KOHCTPYKUUK (NMporuodsl, yrnbl
NOBOPOTA, YrMbl Nepekoca u T.n.).

3. OnpegeneHne onopHbIX peakunn n pacdeT cCoeanHEHNN
(6oNTOBbLIX) HA CTATUYECKYH NPOYHOCTb U BbIHOCIIMBOCTD.




Kpecno onepartopa
UcxoaHble gaHHble
[ns noctpoenna K3 moaenu n BbINOMHEHMST pacyeTa, Obinu
NCMOS1Ib30BaHbI:
1. [laHHbIe MO KOHCTPYKTOPCKOM YacTn nsgenma — 3d mogens nsaenus.
2. [laHHbIE NO Harpy3kam 1 yCrioBMAM 3KCrnnyaTtaumm Kpecna, BKIo4vas:

- 3Ha4YEeHMe NMOCTOSAHHbIX Harpy3o0K (MaccCbl 3fIEMEHTOB Kpecna He
BKITHOYEHHbIX B 3d moaernb);

- 3Ha4eHne NonesHbIX Harpy3ok (Macca 4Yenoseka);

- 3HAYEHUSA NHEPLUMOHHBIX Harpy3okK (YCKOpeHns neperpys3ku rno Tpem
HanpaBfeHnaM N X KOMOMHaLUNN);

3. Pac4yeTHble xapakTepuUCTUKN NCMONb3YEeMbIX B KOHCTPYKLMM
mMaTepuanos.

3d mopenb
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3d mopgenb

~ C6opka OCHOBaHWs Kpecna

COopkn cngeHbsl, MexaHnu3ma
BepTUKaNbHOIo nepemMeLleHns
N KapeTKu Kpecna

L
Cbopka CnuHKKU Kpecra
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Kpecno onepartopa

K3 mopenb

(DpaI'MeHTbI cngeHbsd, MexaHn3ma cDpaFMeHTbI OCHOBaHuA Kpecra

dparMeHTbl CrIMHKK Kpecna BEPTUKANbHOro NepemMeLLeHns
1 KapeTku kpecna
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PesynbTraThl pacyeTa

SYMHAMM2], SYM[HAM2]

325
304.7
254.4
264.1
243.8
223.4
203.1
182.8
162.5
1422
121.8
101.6
01.27
60.95
40.65
20.33
0.02333
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Kpecno onepatopa

SVMHAMZ], SYMHMW2]

325 svma[ggwm, SYM[HWZ]

304.7
204.4
2641
243.8
223.4
203.1
152.8
162.5
1422
121.9
101.6
51.27
50,56
40.65
20.33
0.02333

3047
284.4
264.1
2438
2234
203.1
162.8
1625
1422
1219
1016
1,27
60.96
4065
2033
0.02333

i

SVM[H/w2], SYM[Hm2]
306

3047
a4
[264.1
438
223.4
[P03.1
828
625
422
1219
018
81.27
F0.96
065
0,33
'0.02333

A

Zz

o lox

KaprI pacnpeneneHnd SKBUBaJ1IEHTHbIX H8I'Ip$|)K€HI/II7I B dJieMeHTax Kpecria

SVM[HAMM2], SVM[HM2]

830

7751
726.3
574.4
522.5
570.6
518.8
466.5
415

363.1
311.3

259.4
207.5
155.6
103.8
51.85
0.01555

Fr
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Kpecno onepartopa

Pe3ynbraTthbl pacuyeTta

SVM[H/m2]
SVI[HMM2], SYMHAW 2] 325
325

3047

304.7

i1 o
i1 2438

2438

2234 23:2 313.618 SVMHMMZ]
203.1 1629

182.8 162.6

162.5 142.2

142.2 121.9

121.9 1016

101.6 81.33

81.26 61.03

6095 40.72

40 64 041

2033 0.1087

0.01593

z

: Lo

154 ;
ks

322.985 SVM[H/mm*2] 315.559 SVM[H/MM"Z]

[307.699 SYM[A/MM"Z]

KaprI pacripeneneHnd sKBMBaJiIEHTHbIX HaI'IpFl)KeHI/II7I B dJieMeHTax Kpecria
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Pe3ynbraTthbl pacuyeTta

USUM[mm], USUM[mama]
77 .59

72.74

67 .59
63.04
55.19
53.34
45.49
43.64
35.79
33.94
29.09
24.25
19.4
14.55
9.655
4.549
0

58

KapTbl cymMapHbIX NepemMeLleHnin KOHCTPYKLUMK Kpecna Ans pasfMyHbiX KOMOMHaLUWIA Harpy3ok

23.04
21.6
20.16
18.72
17.28
15.84
14.4
12.96
11.52
10.08
5.641
7.201
5.761
4.32
2.83
1.44
0

z

L,

USUM[mm], USUM[wm]

@/

USUM[mm], USUM]
2,007

079
1.949
1.819
1.689
1.559
1.429
1.289
1.169
1.039
0.9095
0.7796
0.6497
0.5197
0.3595
0.2599
0.1299

0

z

12,

Kpecno onepartopa

MM !

USUM[mm], USUM[mm]
4538

4,204
3.97
3.657
3.403
3.12
2.836
2.552
2,269
1.985
1.702
1.418
1.134
0.8508
0.5672
0.2836
0

z

L
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MexaHu3m ynpaBsneHuUsa pynsamu
MeToauka pacuyeTta 3d mogensb

1. OnpepeneHune HanpsKeHHO-AedOPMMUPOBAHHOIO
COCTOSIHUA.

UcxogHble gaHHbIe

[ns noctpoeHust K3 mogenu n BbINOMHEHUs pacyeTa, Obinu
NCMOSb30BaHbI:

1. [laHHbIE NO KOHCTPYKTOPCKOM YacTn nsgenma — 3d moaersb
n3genuvs.

2. [laHHble O Harpy3ke — CUnbl, NPUNOXEHHbIE K U3OENNIO.

3. PacyeTHble xapaKkTepucTuKn, NCNosib3yeMblX B
KOHCTPYKLMN MaTepmnanos.
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K3 Moaenb




MexaHM3M ynpaBrieHusi pynsiMmm

Pe3ynbTaThbl pacyeTa

SM[HMM], ShHIm2]
3

5
3234
3ms
2803

USUM[MM], USUM[am]
2976

2.79
2 604
2.418

2588 2232
2372 2.046
2156 1.86
1941 1674
1724 1.483
1509 1.302
129.4 1.118
107 8

0.9301
0.7441
0.555
0372
0.186
1}

g6.25
64.69
4313
21.56
0

KapTta pacnpenenenusa KapTta cymmapHbIX nepemMeLleHnin nsgenms
9KBMBAIEHTHbIX HaMpPsaXXeHn B u3genum



MexaHn3mMm ynpaBneHus pynamu
Pe3synbraTthl pacyeTta T

SYM[HMw2], SYM[Hmw2]
345

323.4

?Z:: 3019
|2387 280.3
ee 25 [694.6195 SVM[H/mmAZ]|
e 2 [768.7979 SVM[HIMM"2]|
179 2156
159.1 134.1
13292 1725
1193 150.9
- 129.4
79,56 107.8
=% 86.25
879
5469
19.9
001626 43,13
21.56
o
[417.9304 SVM[H/MM*2]
SWMHMM2], SWI[Hmw2] M), SVM )
345 SVM[HMW2], SYM[Hm2] .
. 486.4069 SYM[H/MMA2] i
323.4 A .
3019 - \693.7111 SVM[H/mm 2][ o
2603 803 260.3
268.8 2506 258.8
237.2 237.2 237.2
215.6 2156 215.6
194.1 1241 1941
1725
[1349.0220 SVM[Hmm~2]] | [ 699.0423 SVM[HMM*2]]
150.9 -
1294 :éj; 1204
107.8 107.8
56.25 625
" 569 54.69
o [414.4933 SVM[H/mMmA2]| 19 -
43.13 5156 e
21.56 a q
1)

[483.1907 SVM[H/mm*2]]

KaprI pacrnpeneneHna sKBMBaJ1IEHTHbIX Hal'lpFl)KeHI/II7I B 3rieMeHTax n3geringd



ATTPaKUUOHDI
HopmaTuBHaa 6a3a

1. CIN 20.13330.2016 Harpysku n Bo3genctesus. AKTyanmsanpoBaHHas
pefakuyus
2. Cl116.13330.2017 CTtanbHble KOHCTPYKUMKN. AKTyann3anpoBaHHad
pefakuyus

3. TOCT P 52170-2003 besonacHOCTb aTTpakLuNOHOB
MEXaHMU3NPOBAHHbIX. OCHOBHbIE NONOXEHMA No
NPOEKTUPOBAHNIO CTalNbHbIX KOHCTPYKLUMMN

4. TP EASC 038/2016 TexHun4eckumn pernameHT EBpasnimnckoro
9KoHoMU4Yeckoro coto3za "O BesonacHOCTW aTTpakUMOHOB"

5. Cl114.13330.2018 CTponTENLCTBO B CENCMUYECKUX paloHaX.
AKTyanuanpoBaHHasi pegakuus
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ATTpakUMOHbI

MeToauka pacuyeTa

1. PacueTbl no npeaernbHbIM COCTOAHUAM nepBoM rpynnbl, BKIO4YanA:

- pac4eT Ha NPO4YHOCTb C YyH4ETOM BO3MOXKHbIX He6J'IaI'OI'IpVIFITHbIX yCﬂOBMVI aKCcnnyartaumun unm BapumaHTOB
YCTAaHOBKWU aTTpPaKUMNOHAa;

- pac4yeT Ha NoTepo YCTONYMBOCTM POPMbI KOHCTPYKLINK;
- pac4yeT Ha YCTOMYMBOCTb NOMOXEHUS (PacyeT Ha ONPOKNAbIBAHNE U CKOMbXEHUE);

- pacyeT Ha yCTanocTHOE pa3pyLUeHNe (pacyeT Ha BbIHOCIIMBOCTb KOHCTPYKLMWI, HAX0OALWNXCA Noa
BO3eMCTBMEM MHOIOKPaTHO NMOBTOPSIOLLLENCA HArpy3Kkn, NOABUMXHOM UK NYNbCUPYIOLLER);

- pacyeT Ha pa3pyLeHne ot CoBMeCTHOIo BO30ENCTBUSI CUITOBbIX CpaKTOpOB 7 He6ﬂaFOI'IpI/IF|THbIX BIMUAHUN
BHELLHEeN cpeibl (D,GIZCTBMQ nonepemMeHHOro 3amopaxXmBaHnd N otTTanBaHmA 1 T. I'I.);

- pacyeT KOHCTPYKTMBHbIX aniemeHToB no CI1 16.13330.2017.
2. PacyeTbl No npeaenbHbIM COCTOSHUAM BTOPOW IPynbl, BKKOYas:

- pacyeT nepemMeLLeHNIn ANEMEHTOB KOHCTPYKLMM (NPOrMobl, yribl MOBOPOTA, YINbl Nepekoca v T.M.).

3. OnpeaeneHune Harpy3ok Ha oyHOaMEHTbI U pacyeT coeanHeHun (6onToBbIX, CBAPHbIX, dfIaHLEBbLIX U
T.M.) HA CTaTUYECKY NPOYHOCTb U BbIHOCIIMBOCTb.

B HekoTOpbIX Cny4asx NpoBOAMTCS OLleHKa CEMCMUYECKON YCTOMYMBOCTU KOHCTPYKLMI aTTpakunoHos no CI1 14.13330.2018 CtpouTtensCcTBO B
CeNCMUYECKnx panoHax. AKTyannusmpoBaHHas peaakums



ATTpakUMOHbI

UcxogHble gaHHbIe

[ns noctpoeHuns KO mogenu v BbiNnofHEHUS pacyeTa, TpebytoTcs:
1. [laHHble NO KOHCTPYKTOPCKOM YacTu nsgenus (3d mogens unm Habopbl YepTexen).
2. [laHHbIe NO Harpy3kam 1 yCrioBUAM 3KCrnyaTaumm aTTpakumoHa, BKovasa:

- 3Ha4YeHME TEXHOMNOMMYECKMX Harpy3okK (Maccbl pa3nmyHoro obopyaoBaHns, KOMMYHUKaLNIA,
UINIOMUHALUKW U MPOYMX IIEMEHTOB HE BKIHOYEHHbIX B 3d MOAEenNb / YepTEXM KOHCTPYKLUUW);

- 3HA4YEeHMeE NOoMe3HbIX Harpy3okK (KOMYeCTBO NaccaXXmpoB, Macca U Korm4yecTBO KabUHOK 1
T.N.);

- MEeCTO aKcnnyataunn/yCTaHoBKMN aTTpakUuMoHa (BETPOBOW, CHErOBOW, rosioneaHbIn 1
KnMMaTuyecKkne pamoHbl);

- 3HAYEeHUS MHEPLIMOHHbIX Harpy3oK (CKOPOCTU U YCKOPEHUS OTAENbHbIX 35IEMEHTOB
aTTpaKUNOHOB);

- NpU HEOBXOANMMOCTM — AaHHbIE NO CENCMUYECKMUM Harpyskam (panoH akcnnyatauum, CnekTp
oTBeTa).

3. PacyeTHble XxapaKTepUCTUKM UCTONb3yEMbIX B KOHCTPYKLIMM aTTpaKLUMOHa MaTepuaros.
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ATTpakUMOHbI
K3 mopenb

T
|

| AENRRRRENEAL]
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OcHoBaHune ballHu KpyroBoro o63opa Kancyna 6aluHu kpyrosoro o63opa
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K3 Mmoaenb

TpamnsvH 1 Kpbila
KaTasibHOM ropKu

KoHe4yHOo-31emMeHTHas Moaderslb
KaTasibHOM ropKu
1 — GawHg, 2 — onopa, 3 — cnyck, 4 — aHrap,

5 — orpaxaeHme 1 Kkpbilia, 6 — NoaBEMHIK dparMeHT cnycka u aHrapa aTTpakuuoHa
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ATTpakUMOHbI

PesynbTraThl pacyeTa

SVM[HAm2], SVM[Hian2]
212

79.82
74.5

X7 69.18
b X
1987 r ol 1987 ‘ 4 £3.55
1865 1855 ‘ -
1722 1722 “ J
159 153 ‘ 53.21
1457 157 ] L 47.89
1325 1325 ' Q 42 57
1;§ 2 1182 "‘ '4 37 25
106 1

92.73 92.73 ! ‘ 53.8740 SVM[H/ 2] 31.93
79.48 79.48 - MM ‘ 26.61
56,24 56.24 21.28
5208 5299 /] < 15.98
071 074 B ~ 1064
26.49 2643 b- )
13.25 13.25 ‘ /loKONLHLIL KOHUEHMPamop 5.321
6.368e-07 5 366e-07 \ 0

AR

SRR

—
e

91.7349 SVMIH/mm 2]

uS 7

b}

KapTa pacnpenefnieHna SKBUBaJieHTHbIX KapTa CYMMapPHbIX nepeMeLU'eHMl‘/]
Hanps>XKeHUn B MeTannokoHCTpyKunn BKO KOHCTPYKLIMW aTTPaKLMOHa

USUM ], USUM[wta]
6514

USUM[-], USUM[-]
1

0.9375
0.675
0.5125

0.75
0.6375
0.625
0.5625
0.5

0.4375
0.375
0.3125
0.25
0.1875
0.125
0.0625
0

dopma cobCTBEHHbIX
KonedbaHun moaenu
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Pe3ynbraTthbl pacuyeTta

B CransHbie koHCTPyKTHBHBIE 3nemenTsl (CM116.13330.2017) ? X @ .

Haarwe  Matepuan  Kom-.. TuniA | |Kestdwuent pacievoi ame
crs0 Crans 20 b B MAOCKOCTA XY 8 NROCKOCTH XZ
e |20 ] Gand
cr 32 Cane 2w -
03, ycroawii paioTel
Cr33 Crans 20 bank G =
cras Crans 0 Gan | MPeRcerad nibeocT — fwmnows WUle __ Varppesa #
€r3s Crans 10 Bank - YUUTEIEATE THEKOCTE e Y
bE___icC ! v| cme = | - p
< >
a El e MPosenka npauHocTH 1 YCTOIMMBOCTI KIBCCHHECKINA HETORENN e -
s axsn
Cevre
s s
w0 Tere Crioasipas cesesve B,
o omse
T s BrmaoTere:
- asn
L | [ ]I w am
n cossn
s Harpysxmn 7o 480548
pCy Asarpymenin  KomGyrans sarpywenin 8 v o . | cuse
s P
S e - e
PesynTaThi au o
Koadmyrent

HassaHue ceueHus

F
k)
)
2
5
g
&
g
q
8
%
F
a
4
T
F
=
g
&
3
q
g
B
5]
g

MpouHocTe Mpi pacT ke /oxamin (1.7.1.1)

ViCTofuMEOCTE MpH CRaTHA B 11.XOY (1.7.1.3)

ViCToiuMEOCTE MpH CRaTHA 8 11 XOZ (1.7.1.3)

MpenenHan FHBKoCTs & . XOY

MpenenkHan FuBkocTs & . XOZ

MposHocTe npi vzrue & nn.XOY (1.8.2.1)

MposHocTe Mpi vErue B nn.XOZ (1.8.2.1)

MposHOCTE MoA AEACTEMEM MonepeuHoR cAns Qy (1.8.2.1)
MpotHOCTE MoA AEACTEMEM MonepedHoR ctnsl Qz (.8.2.1)
MposHOCT Mpi OKaTHA U HarBe (1.9, 1)

[MPOYHOCTE CTEHOK MO HAMPKEHHAM

VCTOIUMBOCTE MPH SHELIEHTPEHHON CKATHI & MA-CT NOMEHTE U CHt
VCTOIUMBOCTE MPH SHELIEHTPEHHOM CKATHH 13 NN-CTH MOMEHTE U O

Moaobpartos W 41510526
. . W .

Mopenb dpnaHueBoro
coeanHeHnsa B APM Joint

=
]
8
B
I
2
"

f

Pe3ynbraThl pacyeta packoca madtbl BKO KapTta naBneHumn
no CI116.13330.2017 BO pfiaHLEBOM COeANHEHUM
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Pe3ynbTaThbl pacyeTa

SYMHMNA2], SYM[HAM2]
145.1

136.1 .
127 B Pesynetatel pacuéta
1789 .
1088 CoeauHerme [cnoi] ID : :
09,78 ~ MeoMeTpHaA K.apra pesynsraroe...
Mnowank cTeka  [KE.ww] 360078 C
90.7 ¥ KOOPAMHATA WEHTPA CThIKS [Mi] 338663 LESEES
a1.63 ' KOOPAMHATA WEHTPA CThIKS [Mi] 1526.39
7255 MOMEHT MHEPUMM CTEIKE OTHOCHT. LEHTPANEHBIY DCEH
. . @ @ OTHOCHT. MOpM30HTAEHONH 0CH 1.93637+008
53,49 OTHOCHT. BERTMKANEHOM 00K 2.20912=+008
54,42 Yron HaknoHa rnaeHex weHTpaneHer: oced [Mpan] 0.4
4535 X KOORAMHETE UEHTPA MACe GOTos (] 3336.88
%R * KOOPAMHAT A WEHTPE MaCe BOTOE [Mi] 1532.25
~Harpyzka
272
Ciina sarasku [H] 8615.67
18.14 I akcurmaneHas Harpyska Ha Gonr [H] 12568.3
9.073 _ _ MakcumaneHoe aasneHue [MMa] 221314
AuateTp Gouma [t 16
0.002547 p o ]
MoreHT sasuHuMEaHKA [Hrd] 4E.6BB7
MoreHT TperuA B peaste [Hm] 22,9047
@ @ @ MaMEHT TPEHWA Ha TopUE rakkiH [Hrd] 23784
e Koo POUUMEHT 3aNaca BEHOCAMEOCTH undef
K.omdauupeHt zanaca no pacyeTHOMY
\ / COMPOTHENEHHID EuslEd
L.

Mogenb n pesynerartbl pacyeta ofiaHUeBOro CoeanMHeEHns
KapTa pacnpenerneHunsi akBUBaneHTHbIX HanpsXXeHumn
B METasnfoKOHCTPYKLUUN KaTanbHOW rOpKu
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Pe3ynbraTthbl pacuyeTta

SYM[HMW2], SYMHmM2], SYM[HAm2]
1.5

2733
2851
2368
2186

[Hi
151.8
200.4 102
1328
152.2 1235
164 114
1046
1458 . e 1
£
1275 S i
109.3 .__\‘-_:;__ hee 6573
e g 57 2
91.11 ."3-"-‘3‘,\ _ -
729 A t;? , 53
[ s L7 ; B B
5468 : -‘r' ﬁ::\..-/ 3
36.46 sy h\/ ;
18.25 20
0.02975 e ;)&V
/ v [125.3102 SVMIN/ v 2]]

I

[127.4204 SVMIH/ MM 2]|

KapTbl pacnpeaenenuns akBMBaneHTHbIX HanpsiKeHUN B METANNOKOHCTPYKLMM Koneca 0603peHus

[£85853 SVMIH/wmw 2]]

SYM[HMW2], SYMHAMMW2], SvM[Himme2]
4523

4245
39 EB
36687
34.09
N3
2852
2873
2294
2016
1737
1449
11.8
2015
§.229
3.443
0.6573
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ATTpakUMOHbI

Pe3ynbraTthbl pacuyeTta

USUM[tam], USUM[mam], USUM[man]
2236

20.96
19.56
1817
16.77
15.38
13.98
12.58
11.19
9.759
§.392
5.996
5.599
4.202
2.506
1.409
0.01259

USUM[bm], USUM[MM] LI rama], LY [rama], LY [mama]
2635 16.33

24.05 153
2275

14.28
2145
20,15 13.25
18.85 12 73
17.55 \ 1.2
16.25 '
14.95 0.1
13,65 Nadeed 9154
12.35 T 6179
11.05 '
9744 ' 1 7105
B.444 TN I B.03
7143 7 3 \\:\?\“ ‘/ 5 05F
5842 oy

4.031
4542

3.007
1.982
08574

-0.06719

: o
e ¥

KapTbl CyMMapHbIX NepeMeLLeHNUn KOHCTPYKLUUIA Kornec 0603peHus
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Pe3ynbTaThbl pacyeTa

USUM-], USUM-], USUM-] USUML], USUML], USUML] _ USUME], USUM
L & 1 . 1 ! 0.9375
0.9375 N 09375 N Ny 0.875
: ﬂ"’ . 0.8125
a7 ‘V/ t“‘ \ 0.875 0.75
0.8125 _ é‘;‘\l‘l 06195 0.6675
s ' 0625
075 Sy ]
& o = 0.75 0.5625
% L
0.6675 . ‘II - s
gt 0.4375
0625 = s 0625 0.375
[.58625 05675 3.3;25
.D.5 05 0.1875
0.4375 . 0.1258
0.4375 0 0
0.375 0.375 0
0.3125 0.3125
0.25
0.25
01875 01875
0125
0125
0.0625 0.0525
0 ]

dopMbl NOTEPU YCTOMYMBOCTU KOHCTPYKLNKW Koriec 0603peHuns



MATM

KabuHa kaHaTHOM goporu
HopmaTuBHaa 6a3a

1. CIN1 20.13330.2016 Harpysku n Bo3gencteus. AKTyannsanpoBaHHad
penakums

2. Cl116.13330.2017 CTtanbHble KOHCTPYKUMKN. AKTyann3anpoBaHHad
pefakuyus

3. TP EASC 038/2016 TexHuyeckun pernameHT EBpasnmnckoro
9KoHoMu4yeckoro coto3za "O BGesonacHOCTM aTTpakUMOHOB®

4. OHI1 "MpaBuna 6e30nacHOCTU NAaCCaXXMPCKNX KaHaTHbIX JOPOr U
doyHUKynepoB", yTBepXaeHHbIX npukasom degepanbHon cnyxbbl No
9KONOrMYeCKoMy, TEXHOSTOMMYECKOMY 1 aTOMHOMY Haa30py OT 6
deBpansa 2014 r. Ne 42(B pea. Npukasa PoctexHaasopa ot
28.04.2016r.).




AATM S

KabuHa kaHaTHOM goporu

MeToauka pacuyeTa

1. Pac4yeTbl N0 npegenbHbiM COCTOSHUAM MepPBOW rpynrbl, BKAKOYas:

- pacyeT Ha NpPpo4YHOCTb C Y4ETOM BO3MOXHbIX He6ﬂaFOI'IpVIFITHbIX yCJ'IOBVIIZ
SKCrJyatauunu,

- pacyeT Ha NoTepr YCTOMYMBOCTU POPMbI KOHCTPYKLUUN;

- pacyeT Ha ycTarnocTHoe paspyLueHne (pacyeT Ha BbIHOCIMBOCTb
KOHCTPYKLMI, HaxoOsLWMXCst Nof BO3AENCTBMEM MHOFOKPATHO
NOBTOPSIOLLENCS Harpy3ku, NOABMXKHON UM NYNbCUPYIOLLIEN);

- pacyeT KOHCTPYKTUBHbIX anemeHToB no Cl116.13330.2017.
2. Pac4yeTtbl no npegenbHbiM COCTOSHUAM BTOPOM rpynnbl, BKHOYas:

- pac4yeT nepemMeLLeHnn aNeMeHTOB KOHCTPYKLMK (Npornbbl, yribl MOBOPOTA,
yrmnbl nepekoca 1 T.n.).

3. OnpepneneHne Harpy3ok Ha NoaBec MU pacyeT coeanHeHui (OoNTOBbIX,
3aKneno4HbIX, oraHueBbIX) Ha CTaTUYECKY NMPOYHOCTb M BbIHOCIIMBOCTb.




MATM

KabuHa kaHaTHOM goporu

UcxogHble gaHHbIe

[nsa noctpoeHuss KO moaenu u BbINOMHEHNS pacyeTa, 6biny NCNonb30BaHbI:
1. [laHHbIE N0 KOHCTPYKTOPCKOM YacTn nsgenus — 3d mogens usgenus.
2. [laHHble MO Harpy3kam 1 yCnoBuaM aKcnnyatauum KabuHku, Bkrovas:

- 3Ha4YeHne TEXHOMNOMMYECKMX Harpy3ok (Maccbl 06opygoBaHus, KOMMYHUKaLMIA
N MPOYMX 3NIEMEHTOB He BKIHOYEHHbIX B 3d Mogensb);

- 3HA4YEHNE MOoJ1e3HbIX HArpy3okK (KOJ'II/NeCTBO nacca>|<|/|pOB);

- MECTO 3Kcnnyataumn/ycTaHOBKM aTTpaKkLuMoHa (BETPOBOM, CHEMOBOM,
rononegHbln U KNMMaTuyeckme panoHbl);

- 3Ha4YEHNA MHEPLUMOHHbIX HAarpy3oK (CKOpOCTI/I N YCKOPEHUA KaOWHKU npu
pa3roHe, ABUXeHnn n TOpMO)KeHVIVI);

3. PacueTtHble XapaKTEeEPUCTUKN NUCTMOJTb3YyEMbIX B KOHCTPYKUUN MaTeEPUNanos.
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A

KabuHa KkaHaTHO

3d Mmoaenb
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[NooBec KabWHbI

Kapkac kabuHbl

OOLwmBKa KabUHbI
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K3 Moaenb
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Modene nodbeca BunonxeHa

ycnobHo, dns KOppeKMHOU
Nepedosy Uruaul € KaduHs
HO KOHOMHUD 00pozy

Mopaenb KabuHbI C NoABEeCcoOM

Mopgenb Kapkaca KabuHbl

dparMeHT moaenu
OCHOBaHUSA KabuHbI



KabuHa kaHaTHOM goporu

Pe3ynbTaThbl pacyeTa

SM[HAZ], SVM[H2], SYM[HA2]
52,07

SYM[HAZ], SYMHMW2], SYMHAW2]
46.07

SYM[HAMW], SYMHAMA], SYM[Himn2]
k:

59
4882 517 43.34
I45 56 I33 - ;3 :?
1231 138 -
39.08 - s
8 26.53 2 67
3254 i1z eos
s 2171 242
.ZE 04 .19 28 2147
2278 16.55 1873
1953 1447 16
1627 m 1327
13.02 o haa 1053
9766 7 % IR
5512 I4 - 5 (64
3.258 239
2415
0.003526 .,

KaprI pacnpeneneHnda sKBUBaJjieHTHbIX Hal'lpﬂ>l(eHI/II7I B KOHCTPYKUNA KabuHbI
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KabuHa kaHaTHOM goporu

Pe3ynbraTthbl pacuyeTta

USUM[m], USUM[tm], USUNM[m] USUM[um], USUM{a], USUM[tam]
742 7.8

/N

7.313

3279 4 i \ £.84
30.47 / "b‘\ 1 47 6.367
g ’ 1 Sy, 5894
i:;j y /‘b < I ;? > 5 421
L ' | ‘ » 4’ <) 4.947
235 > <] ’
‘ 1 N 3S ‘ 4.474
o2 ’ ‘ ) “4 4.001
18.80 “(‘ | "4‘ { => ' o
16.57 e \ - i
14.25 - l I\r I '*/ =058
- / 2,581
11.93 w ’ ! 2.108
8.512 A \ B
7.295 \ 1762
487 ‘ | 0.6086
B5 02154
03415

KapTbl cymMapHbIX NepemMeLleHnii KOHCTPYKLMN KaOWHbI



I\ ANTM £

KabuHa kaHaTHOM goporu

Pe3ynbraTthbl pacuyeTta

[ Pesyneratal pacuéra *

CoeguHerue [cnoii) I 0 ;I
T oomerpin Kapra pesynetaroe... |
Maowank cTeKE  [KE.Mb] 9897 67 Eommhl... |

# KDOPGMHAT & WEHTPA MACC CThIKE [pr] 45,1693

‘' KDOPOMHAT & LWEHTPA MACE CThIKE [pr] -3.34055 Crnpaexa |

b OMEHT MHEPLMM CTEIKA OTHOCHT. LEHTPANEHER OCE
OTHOCHT. FOPHS0HTANEHDN 0oM [ ™4] 1.54724e+07
OTHOCHT. BERTHEANBHON ocu [t~ 4] 2.35897e+06
Yron HakAoHa raEHER WEHTPaEHEX ocel [Mpaa) 0o

—Harpyaka
JuareTp sakngnkm [rm] 5
b ak.CHMaNEHEA COEMMSKIWSA HAFPY3Ka Ha Saknénky [H] 1209.33
M UHAMANEHSA TOAWKHA NASCTHHE! [Mi] 1.01411
K03 SPULMEHT Fanaca NPOYHOCTH Ha CPRes 1.72104

Pacyet 3akneno4Horo coeanHenmna B APM Joint
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HopmaTuBHaa 6a3a

1. CI1 20.13330.2016 Harpysku n BO3gencTaus.
AKTyanuanpoBaHHaga pegakuma

2. CI116.13330.2017 CTtanbHble KOHCTPYKLUMN.
AKTyannampoBaHHas pegakums

3. N0OCT4835-2013 KonecHble napbl Xene3HogopOXKHbIX
BaroHOB

4. TOCT 10791-2011 Koneca uenbHOKaTaHbIe.
TexHun4yeckue ycnosud

5. TOCT P 51685-2013 Penbchl XXene3HogopoXHbIe.
ObLwne TeEXHNYECKNE YCroBuS




MO.D,YHVI 3aKpernmneHunsa n nornowweHus

MeToauka pacuyeTa

1. Pacuert Ha NMPOYHOCTb C Yy4E€TOM KOHTaKTHOIo B3aMMOOENCTBUSA KOSec C MoOynAMHU

2. Pacyet nepemMelLeHUN 3NIEMEHTOB KOHCTPYKLUUMN
3. OnpeneneHne BEMNYUHLI MAaKCMManbHO OOMNYCTUMbIX HAarpy30OK Ha MOAYMb 3aKpensieHns 1 Moaynb MOrfoLEeHs

UcxogHble gaHHbIe

[nsa noctpoenus KO moaenu n BbINOMHEHUST pacyeTa, ObinM NCNOMNb30BaHbI:
1. [laHHbIE MO KOHCTPYKTOPCKOW YacTn nsgenum — 3d mogenuv nagenun.

2. [laHHble No Harpys3kam Ha MOAynu, BKNKYasq:

- NpPOAoSibHadA Harpy3ka OT Beca noesfa B SKcnnyartauMoHHOM pexnme (ycunue, npuknagbiBaemoe BLOMb OCU MyTU
3akpenngaowen wuHbl (3W) kaxgoro mogyns);

- BepTMKanbHasa Harpy3ka oT Beca OpyTTO BaroHa Ha MOAyIb;
- ycunue npuwxaTtus LMH K KONeCcHOW nape.

3. PacueTtHble XapaKTEeEPUCTUKN NUCTOJTb3YyEMbIX B KOHCTPYKUUNN MaTepPnanos.
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3d mopgenb

Mopaynb 3akpenneHusi (1 nonoxxeHue): Moaynb nornoweHns (1 nonoxeHue):

1 — WwuHa 3akpennsaowasa neesas, 2 — W1Ha 1 — WwuHa 3akpennsaowasa neesas, 2 — WMHa
3akpennstoLias npasad, 3 — onopsl, 3akpennstoLias npasad, 3 — onopsl,

4 — ynop 3akpennsoLlen WnHbl, 5 — pensc, 4 — ynop 3akpennstoLlen WnHbl, 5 — penbc,

6 — KoJfiecHaqa napa, 7 — ynop mogyns 6 — KoJfiecHaqa napa, 7 — ynop mogyns
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MO.quVI 3aKpernmneHunsa n nornowweHus
K3 mopenb

Mopayrnb 3akpenneHua (1 nonoxeHue)
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Mo.qynu 3aKpernmneHunsa n nornowweHus

K3 mopenb

Mogayrnbe nornowenus (1 nonoxeHne)
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PesynbTraThl pacyeTa

SVM[HAW2]
283

2628
2426
222 4
2021
1819
1617
14158
1213
1011
50.66
60.64
40.43
20.21
0

KapTbl pacnpeneneHma aKkBMBaneHTHbIX HanpsXXeHnn B Moayne 3akpenneHus (nonoxeHue 1)

7loKONLHLIE 30Hb
KOHUEHMpauuUu HanpsxeHud

Mo.qynu 3aKpenineHunsa n nornoweHus

SYM[HW2)
263

262.8
2426
222.4
202.1
181.9
161.7
1415
121.3
101.1
50.86
60.64
40.43
20.21
o

SVMHM2]
79

74,08
59.13
5419
59.25
5431
49,38
44,44
39.5

34.56
29.63
24.69
19.75
1481
9.875
4,938




Pe3ynbrathl pacuyeTta

SYM[HMW2)
231

214.5
198
181.5
165
148.5
132
115.5
99
52.5
66
49.5
33
165
1)

MO,D,YHVI 3aKpenineHunsa n nornoweHus

2145
198

1815
165
1485
132
1455
99
525
66

49.5

SWM[HMW2]
84

78.75

/lokanbHble 30HbI o7
KOHUEHMpAUUU HAONPSXeHud

KapTbl pacnpeneneHma akBMBaneHTHbIX HanpsXXeHn B Moayne nornoweHus (nonoxeHue 4)
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Mo.qynu 3aKpenineHunsa n nornoweHus

Pe3ynbraTthbl pacuyeTta

USUM[mm]
7.164
6.652
6.141
5629
5117
4606
4.094
3562
307
2559
2047
1535
1.023
05117

0

KapTa cymmapHbIX nepemeLleHumn
MOAYNS 3aKkpensieHnsa (nonoxeHue 1).
MacwtabHbin koadpdunumneHT 50

USUM[mm]

4.875

4.527
4.179

3.831
3.482
3.134
- |2.786
2.438

2.089
1.741

1.393

1.045

0.6965
0.3482
0

KapTta cymmapHbIX nepemeLieHum
Moaynd norrnoweHns (nonoxeHune 4).
MacwtabHbin koaduumneHT 50




F\ AITM SER

MoBopoTHasa nnartdopma
HopmaTuBHaa 6a3sa

1. CI1 16.13330.2017 CTtanbHble KOHCTPYKLUW.
AKTyanuanpoBaHHas pefakuus

2. TOCT 33169-2014 KpaHbl rpy3onogbeMHbIE.
MeTannunyeckne KOHCTPYKUmMK. [oareepxxaeHne HecyLleu
CMOCODHOCTU

3. TOCT 32579.1-2013 KpaHbl rpysonogbemHble. [MpuHumnbI
dopMnpOBaHMA pacyHETHbIX Harpy3oK U KOMBMHaLNI
Harpy3ok. Hactb 1. Obuwme nonoxeHuns
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MeToauka pacuyeTa

1. Pac4yeTbl N0 npegenbHbiM COCTOSHUAM MepPBOW rpynrbl, BKAKOYas:

- pacyeT Ha NpPpo4YHOCTb C Y4ETOM BO3MOXHbIX He6ﬂaI'OI'IpVIFITHbIX yCJ'IOBVIﬁ
AKCrJstyataumm Ui BapunaHTOB YCTaAaHOBKU obbekTa UcnbITaHUN;

- pacyeT Ha NoTepr YCTOMYMBOCTU POPMbI KOHCTPYKLUUN;

- pacyeT Ha ycTarnocTHoe paspyLueHne (pacyeT Ha BbIHOCIMBOCTb
KOHCTPYKLMI, HaxoOsLWMXCst Nof BO3AENCTBMEM MHOFOKPATHO
MOBTOPSIOLLENCS Harpy3ku, NOABMXKHON UM NYNbCUPYIOLLIEN).

2. Pacuertbl no npegeribHbiM COCTOAHUAM BTOpOI7I rpynnbl, BKIKOYaA.

- pacyeT nepeMeLLeHn ANEMEHTOB KOHCTPYKUUK (Npornbebl, yribl NOBOPOTA,
yrrbl Nepekoca u T.n.).

3. OnpegeneHne Harpy3ok Ha oyHOAAMEHT, NOALUMMHUKA, rMAPOUUINHAPLI.
PacueT coegmHeHuin (6oNToBbIX, CBApHbIX, (onaHUeBbIX) Ha CTaTUYECKYIO
NPOYHOCTb U BbIHOCINBOCTb.




MAM

NMoBopoTHasa nnartdopma

UcxogHble gaHHbIe

[ns noctpoeHns K3 moaenu u BeINONMHEHMA pacyeTa, ObIfin UCMofnb30BaHbI:
1. [laHHbIE NO KOHCTPYKTOPCKOM YacTn usgenuda — 3d mogens nsgenus.
2. [laHHble NO Harpyskam 1 ycroBuaM aKcniyataunm n3genus, Bkrnroyas:

- 3HAaYEHNE TEXHOSTOMMYECKNX HArpy3oK (Maccbl 00opyaoBaHNs, KOMMYHUKALMIA U NPOYUX NIEMEHTOB HEe
BKITHOYEHHbIX B 3d Moaensb);

- 3HA4YEeHNE MNOJ1Ee3HbIX HAarpy3okK (Macca N NpPpoCTpaHCTBEHHAA OpUeHTaUunA obbekTa MCHbITaHMIZ);

- 3HAaYEHUS NHEPLMOHHBIX Harpy3oK (CKOPOCTU U YCKOPEHUS niatdpopMbl Mpu pasroHe, ABUXEHUN U
TOPMOXXEHUN);

3. Pac4yeTHble XapakKTepUCTUKN NCMNOJib3yeEMbIX B KOHCTPYKUUN MaTeEPUNaros.
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NMoBopoTHasa nnartdopma

3d mopgenb

Odbekm ucnemaHuu
Odbekm ucnumaHuu

Brewnas pama
[lobopomuas nnamgopra

BHUmMpeHHsa paMa

[obopomHas pama

Pamo-ocHobaHue

®ukcamopsl BHewnss paMa

TudpouyunuHopu Pamo-ocHobanue

0dbekm uCnemaHuu

®ukcamops

['udpoyunuHdpu

®ukcamopsl
["udpoyunuHOpH

Pama-ocHobaoHue
BHympeHHss pama

Tpu BapmaHTa ncnonHeHus nnaTtopmbl
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K3 Moaenb

BapuaHT 1

BapuaHT 2
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MoBopoTHasa nnartdopma

K3 Moaenb
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[Mnatdopma ¢ 0O bLEKTOM UCTbITaHUI

OObBbEeKT ucnbiTaHUN
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Pe3ynbraTthbl pacuyeTta

SM[HMA2], SYMIHAMZ], SYMHA2]
310

290 6
271.3
251.9
2325
213.1
e [391.0434 SVMIH/mm 2]]
174.4
185
1356

1183
96 .86
775
58.13
38.76
1936

[3773104 SVMIH/mm 2]]

SYM[HAw2], SYMIHw2], SVM[Hn2]
310

=0 (4120451 SVMIH/ 2]

KapTbl pacnpeaenenuns sKkBMBaneHTHbIX HaNPsKEHUN B KOHCTPYKUUSX NnaTtdopm



MoBopoTHasa nnartdopma
PesynbTraThl pacyeTa

0dbekm ucnHMaHUL
lNobopomHas naam$opHa

[lobopomHas pama

®ukcamopsl

['udpouunuHdpel

Pamo-ocHobaHue

no macce v rabaputam nnatgopmsbl
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Mopgenb onTUMM3npoBaHHOW NaTtdopMbl
C OOBLEKTOM UCTbITAHUN

doopMbil

N nnart

~

Mopaernb onTMMn3npoBaHHO

K3 Moaenb
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K3 Moaenb

®parmeHTbl Moaenu nnatdopmbl



I\ AINMM e

MoBopoTHasa nnartdopma
PesynbTraThl pacyeTa

SYM{HAMWZ], SYMIHMw2], SVM[HAw2]
1168

109.5
SYM[HM2], SYM{Hme2], SMHAame2]
B2.93

o756 7775
7257 136.7793 SVMIH/ MM 2]
67 38 ~

65.7

58,4 622

511 5712
5183

%5 46 55

29.2

41.47
.36.28

IR

25492 )
073
15.55
10.37
5183
9.703e-09

KaprI pacrnpeneneHnad SKBMBaJ1IEHTHbIX HaI'IpFDKeHI/IIZ B OI'ITI/IMI/I3I/IpOBaHHOI7I KOHCTPYKUUN I'IJ'IaTCbOprI



N AMM 25

MoBopoTHasa nnartdopma
Pe3ynbTaThbl pacyeTa

SYMIHAmM2], SVMIHw2], SYMHAme2]
MG

1095
1022
94 86

SYM[HMM2], SvM[Hame2], SvMHAme2]

g3.82
83.27
77.72
7217

66.62
51.07
55.52
49.97
44.42
356.687
33.32
27.78
2223
16.68
11.13
5.579

60.8695 SYM[H/ MM 2]

67 .57
5027
7297
5568
58.38
51.08

43.79

36.49
29.19
218
146
7.305
0.008796

4 <y
53.4617 SVMIH/ MM 2]

0.02977

[52.6400 SVMIH/mm 2]

KapTbl pacnpeneneHmsa akBMBaneHTHbIX HanpsaXXeHnn B oNTUMMU3UPOBAHHOW KOHCTPYKUMK nratdpopMmel
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MoBopoTHasa nnartdopma
Pe3ynbraTthbl pacuyeTta

SVM[HMw2], SYMHMW2], SYMIHuw2|
%0 08

84 46
7683
732
67.57
6194
56.31
50 69
4506
343
38
2817

nes \
1692 Lo

s
5661
003232

[17.0517 SVMIH/mm 2]]

KapTta pacnpeneneHuns akBMBaneHTHbIX HAMPAXXeHn B ONTUMU3NPOBAHHOW KOHCTPYKLUM nnaTtgopmbl



W\ AINMM

PopMbl NOTEPU YCTONHMBOCTU NaTdOoOpMbl



Cnacunbo 3a sBHumaHumel!

KoMmnauua HTLU «AlNMM»
(Hay4YHO-TEXHUYECKUUN LeHTpP)

MockoBckas obnactb, r. Kopones
OkTa6pbCckun 6ynbBap, A. 14, odbuc 6

Ten.: (495) 120-58-10
Internet: www. apm.ru
E-mail: com@apm.ru



