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Pacuer craJieskes1€e300€TOHHBIX NEPEKPLITHH

1. OCHOBHBIE THIIOTE3bI U IPEANOCHUIKH, UCIIONIb3YEMBbIE ISl PACUETOB
CTaJICXKEJIE300€TOHHBIX ITEPEKPHITHIA.

2. PacdeTrsl mo mpOYHOCTH.

3. IIpuMepsl pacyeToB CEUCHUM CTaIeKeIe300€TOHHBIX NEePEKPHITHIA.
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OCHOBHBIC T'HMIIOTE3bI

PacdeThl CleyeT BhIOIHITh, KaK IIPaBUIJIO, UCXOIS U3
TUIIOTE3BI INIOCKUX CEYEHMH, 0€3 ydyeTa OAaTIIMBOCTH IIIBOB
00BbEIUHEHMS CTAILHOM U JKEJI€300€TOHHOM YacTeH.

HanpsbkeHust B c;kaToM OETOHE CIIEAYET ONPEACIATh MO
HeJIMHEeMHOM aedopMalimoHHoM Mojenu, cornacHo CIT 63.13330.2012.

Hanpsikenust B apMarype CiaeayeT onpeaciasaTh o
OMIMHEHHBIM AuarpaMmmam, rpuBeacHHbIM B CII 63.13330.2012.

HarnpsiskeHnss B KOHCTPYKIIMOHHOW CTaJIN ITPHU CHKAaTUX WJTH
pacTsbkeHuM ciaenyet onpenensats mo CII 16.13330.2011.

[Ipu 1EUCTBUM YCHUIIMK B TIJIOCKOCTH CUMMETPHUHU HOPMAJIbHBIX
CEUCHHUM U apMaTypou, PACIIOJI0KEHHON Y TPAHEW CEUEHUS
NEePICHINKYISIPHBIX MIOCKOCTH U3TrM0a JOITYCKAeTC MPOU3BOANUTH
pacyeT Ha OCHOBE MPEACIbHBIX YCUIUM.



OCHOBHBIC NPEANOCHIIKH

OnpeneneHue yCUIMKA U PacyeT MONEPEYHOTO CEUEHUS CIIEAYET
BBITIOJIHATD MO CTAAUSIM, YACIO KOTOPBIX OMPEACIISIETCS KOJIMYECTBOM
JacTel CEYEHMs, OCIEA0BATEIbHO BKIKOYAEMBIX B Pa0oTYy.

Y4YUTBIBAEMYIO B COCTABE CEUCHUS PACUETHYIO IIIUPUHY
KeJ1e300€TOHHOM TNIMTHI CICAYET ONPEACIISITh KaK CYMMY pacyeTHBIX
BEJIMYHMH CBECOB IUIUTHI B 00€ CTOPOHBI OT OCH CTaJIbLHOM
KOHCTPYKIIWH.

PacueTHOE 3HAUECHME CBECA IUIMTHI CJeAyeT, KaK NMPaBuJIo,
onpeaeJasiTh NPOCTPAHCTBEHHBIM PAaCcUyeTOM; 10ITYCKACTCS
IPpUHKUMATh TPUOJIMKEHHOE 3HaUEHHUE B COOTBETCTBUU ¢ Tabnuieit CII

35.13330.2011.



PacuyeTbl 10 NPOYHOCTH (MOJOKUTEIbHBIA MOMEHT)
Pacuet Ha ocHOBe npeaenbHbiX yeunui (CIT 35.13330.2011)
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Pacuer Ha ocHOBe npeaeabHbIX yeunun (Cinyydai A)
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Pacuet Ha ocHOBE npeaenbHbIX yeunu (Cnydan b)
N =N, =AR, + AR,

N,
_ Kpurepuu:
M
_ 2
Oy = W — O 2 ViR
MWy st
M
il Gr:—2+ari<7/siRr
W
nr b,stb
o, IIpoBepku:
M _stNbr,R Nbr,R R
CTanpbHOro BEpXHETO I0sca W ~ <V.Ry
K3 $2,s As

N=N,r=AR, + AR,

CTaabHOI0 HHYKHETO I10s5Ca

N — Nbr,R — AbRb + ArGr

M _stNbr,R Nbr,R
KBWsl,s As '




Pacuet Ha ocHOBe npeaeabHbIx yeunui (Cnyyai B)
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PacyeTrhl 10 IPOYHOCTH (OTPULATEIHLHBI MOMEHT)

PacueTr Ha OCHOBE NIPEAECIBLHBIX YCUIUU
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Pacuer Ha ocHOBe npeaeabHbIX yeuani (Cnyyaii 1)
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Pacuet Ha ocHOBE npeaenbHbIX yernui (Coydait /1)
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Pacuet Ha ocHOBE npeaenbHbIX yernui (Coydait /1)
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Pacuernl o npoyHoOCTH
Pacuer Ha ocnose H/IM

HanpsbxkeHust B c;kaToM OETOHE CIIEAYET ONPEACIATH M0
HEJIMHEMHOM aedopMalimoHHOM Mojenu, cornacHo CII 63.13330.2012.
HanpspkeHust B apMaType clieayeT ONpeAcaiaTh Mo
OWIMHEHHBIM AuarpaMmam, rpuBeacHHbIM B CII 63.13330.2012.

HanpsbkeHust B KOHCTPYKIIMOHHOM CTaJlk IIPU CXKATUW WIIH
pacTsbkeHuM ciaenyet onpenensats mo CII 16.13330.2011.
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PacueTrsl 0 NPOYHOCTH
Pacyer Ha monepeyHyro CUny

Hecyuyro cnocoOHOCTh IO MOMEPEYHOM CHUIIe
CTaJICXKEJIE300€TOHHOTO CEYCHUS CIeyeT IPUHUMATh paBHOM
HECYIIEH CIIOCOOHOCTH CTaJbHOIO CEUCHUSI.

Hecylyro cnocoOHOCTh MO IMONEPEYHOM CHIIE CTaJIbHOIO
cedueHus ciueayet onpenessats no CII 16.13330.2011.



PacueTrsl 0 NPOYHOCTH
Pacuet oObeIMHEHUS

Casuraroliee yCUJIMe Mo By 00ObSANHEHUS KEIe300€TOHHOM
IJIATHI U CTAJIbHOM KOHCTPYKIIUM CICAYET OIPEACIATh IO (hopMyJie

Si =(0u A +0,A) — (0, A +0,A)

0,,,0,, — HalpsKEHUsS B LICHTPE TKECTU MONEPEYHOTO CEUECHUSA
O€TOHA COOTBETCTBEHHO B IIPABOM M JIEBOM CEUYCHMAX
PACUYETHOTO YYACTKA TLUIUTHI

0,1:0,, — HaIpsH>KEHUA B MPOJIOJIbHON apMaType COOTBETCTBEHHO
B TE€X K€ CEUEHMSIX



YCTOMYHUBOCTD IJIOCKOM (OpPMBI M3ruda

CranbHYIO MOJKY, IPUKPEINICHHYIO K KEJI€300€TOHHOM TIUTE
MOCPEICTBOM COCAUHUTEIBHBIX AETAJICH, MOKHO CUMTATh YCTOMYHUBOU
IIPOTUB CMEIICHUS U3 IJIOCKOCTH M3ri0a MpHu YCIOBUH, YTO
KEJIE300€TOHHAS IINTA TAKKE YCTOMYMBA IMMPOTHUB TAKOI'O CMEIIICHUS.

Bo Bcex Ipyrux ciiydasix CKaTble CTAIBHBIC TTOJIKH CICAYET
IIPOBEPSITHh HA YCTOMYHMBOCTD U3 INIOCKOCTH U3ru0a, UCIOIb3YS JJIs
3TOro Mmetosl, mpuBeaeHHbie B CIT 16.13330.2011 u yyurtsiBas
BJIMSIHUE ITOCJICIOBATCIbHOCTH BO3BEICHUS.



PacuyeTsl 110 npeaebHBIM COCTOSHUSM BTOPOM I'PYIIIbI

Pacyer kene300€TOHHBIX IUIUT MO TPEIIUHOCTOMKOCTH MPHU
COBMECTHOM pabOTE CO CTATbHBIMU KOHCTPYKIIUAMH CIETYET
BBITIOJIHATH B COOTBETCTBUH C TPCOOBAHUSIMHU COOTBETCTBYIOIINX
pazneno CII 63.13330.2010, CIT 35.13330.2011. ITIpu 3Tom B
pacdeTax no 00pa3zoBaHUIO TPEIIWH NPEICIIbHBIC 3HAYCHUS
PACTATUBAIOIIMX WU CKUMAIOIINX HAIPSHKEHUH B OCTOHE CIIEAYET
COITIOCTABJIATH C HANPS)KEHUSIMU B KpalHEW (hUOpe OETOHA yHIpyTro
pabOTAaIOIIETO CTAJICKENC300€TOHHOTO CEUCHHSI, BRIYUCICHHBIMH OT
SKCITyaTallHOHHBIX HArPY30K.



IlpumepsI pacuera

| UEet | OnucaHye

rarepuan 1 [30 Gank.al
rartepuan 2 [30 dankal
raTepuan 3 [30 Ganka)
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IIpumepsl pacuera




IlpumepsI pacuera
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IlpumepsI pacuera
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HpI/IMepbl pacucra
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PacyeTt

[IpelcelbHEE VCHMIMA

HelTpalbHaA JIMHUA

IedopMalMH
BeToHAa

IedopMallMM
APMAa T VPR

IedopMallMM
CTaNIH

IlpumepsI pacuera

[[poEepxa Hecymeld chOocoBHOCTH

er Hu eru ’:Iru
[H] [HM] [xH] [HMm]
0.0 845.0 0.0 537.2 1.109
_______________ i

— T

S56.

|

KpMEM=HAa Ky = 0.00301 1/m
MaxcuMManbHaAa OedopManmMa MMHMMANEBHAaA OedopMaLMA
g [%5.] g [MIIa] e [%5.1] o [MIIal]
0D.22 0.00 -0.38 -8.el
MaxcuMMalnbHaA ODedopManmMa MMHMMAJNBHAaA OedopMalMA
s [5.] g [MIIa] s [%5.1] o [MIIal]
0.10 15.80 -0.2¢6 -52.38
MaxcuMMalnbHaA ODedopManmMa MMHMMAJNBHAaA OedopMalMA
s [5.] g [MIIa] s [%5.1] o [MIIal]
1.70 350.00 0.22 45 .18



¥F¥CHMIMA B UWUaCcTHX

IIpumepsl pacuera

CeyseHMA OTHOCHMTESILHO Nn My

MX LecHTPRPAJBHEX oCcen

SOHpH HANPAXSHMHM

COEMTapnIses YVCHMIMES

M. M.
[xH] [ Hm] [H] [HM]
-1775.9 104.6 1775.9 218.1

BE CTaJHM

BE BemoHe

F &0 - 60
L a4 L 40
L 20 - 20
t t t [Mna] t t t [MnNa]
-348 -174 0 174 348 -5.6 -4.3 0 4.3 8.6
no mey obbeIMHEeHMA OJAMTH M ODpodmaa nps Q. = 100.0 xH
a1z Mya My = Nu 1 Ni = 5
[pa] [=HmM] [2HM] [2H] [xH] [xH/mM]
0.469 937.2 B90.3 -1775.59 —-1685.0 194.0

di1z - PaCCTOAHHMe MeXENY pPaCUSTHEMHM

ceuyeHMAMKM (<= 1wM)



IIpuMepsl pacuera
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Mpoeepra 1

NpoBepHKa

[

| A
19.9
Pacyet Ipoeepra Hecymel cnocofHocTM no CIO 35.13330.2011
MsruMfawmmMid MOMEHT M, = 845.0 HM
lonepeuHad CcHIa Qs = 100.0 xH
Pacue THHM clayuai &
OTHOMeHMe =EecTEocTed EIx /EI. = 0.74 > 0.2
Ih I=| Ist-h Eha Eh,at-h 351, 352,5
[cmd ] [cmd ] [crad] [cm] [cm] [cm] [cm]
178667 35158 157658 34 .6 3.6 24 .6 24 .6
Ob T Ng = M K K a K 2 1151
[MIIa ] [MIIa] [xH] [-1 [-1] [-1 [-1] [-1
2.8 18.7 14593.9 3.565 1.083 1.285 1.080 1.200
IaHHEE OpM oODpeleleHMM K cCcorIacHo (8.26)
E- Tm Ka
[MIIa ] [MIIa] [-1
203.0 23.7 1.083

MpoeEepKa 3

0.110 «= 1

0.981 «=

1



IIpumepsl pacyera (00eTOHUPOBAHHOE CCUECHUE)

250

#
|

ﬁ_—qa.z

19.9

Pacyer IpoBEepxa HeCcymed chOocoBHOCTH

[IlpengenbHEE YCHMIMA N M, N Myu Vou
[H] [xHM] [xH] [Hm]
1020.6 1.208

0.0 B45.0 0.0
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IIpumepsl pacyera (IJIMTA HA HUKHEH T0JIKE)
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IIpumepsl pacyera (IJIMTA HA HUKHEH T0JIKE)

Pacyet

IpeDedb HEle YVCOMIMA

HeiTpalbHadA JMHMA

IpoBEepKa HeCcymed cHOocoBHOCTH

N er Nu Myu r:lru

[H] [=HmM] [=H] [Hm]

0.0 440.0 0.0 4830.3 1.092
[ ]

v T =

L T
Yrol HaKIOHa HeMTpalbHOM JIMHMH = . 8 rpan
KpMBM S HEH Ky / Ka = 0.00e3e / 0.000958 1/m



IIpumepsl pacyera (IJIMTA HA HUKHEH T0JIKE)

IedopMalmu
SeToHAa

IedopMaumMHu
ApMaTYPH

IedopMallMH
CTamnu

MaxcuMMalbHaA ODedbopMalMA MuHMMAaJIBEHaA OedopMalMA
s [%.1 g [MIIa] s [%.1 g [MIIa]
1.45 0.00 -0.41 -8.71
MaxcuMManbHaA OedopMalLMA MMHMMAJIEBEHAaA OedopMalLMA
e [5.1 g [MIIa] e [5.1 o [MIIa]
1.19 238.42 -0.16 -32.13
MaxcuManbHaA ODebopMalMA MMHMMATIBEHAaA OedopMalMA
e [$.1 o [MIIa] e [%.1 o [MIIa]
1.62 334.7%5 -1.70 —-350.00

ZHax '+' Op¥M pacTAEcSHMM,

¥F¥CMIMA B YUacTHAX

sHak '-'!

INpM CEITHH

CeUeHMA OTHOCHMTESIEBHO Ny My M. M.
M¥X LeHTPalbLHEX oCel [H] [ HM ] [H] [Hm]
&8 .5 10.1 —&8.5 41.0
COEMTamnles YVCHMIMe N0 WMEBEY OoOBReIMHSHMA NOIAMTE M ODpodMiIAa Opu Q. = 100.0 nH
21z Mya My =z Ny 2 ! =
[n] [ HM] [ xHM] [xH] [xH] [H/M]
0.240 480.3 456 .3 &B8.5 6e5.2 13.9
21z - PACCTOAHME MeEIOY DPACUSTHEMM CcedeHMAMM (<= 1)



IliiuTa U cTEepKEeHb
3D - Mozenb (0600uKa + CTEPIKEHD )

PacueTHas monenno
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Qs,pacq — f (Qs’bO’qr) Qt pacd = f(Qt’ 0 rs)




3aKJaI04YeHue

1. Pacuet cTanexene300€TOHHBIX IIEPEKPHITHI B paMKax
pazpadareiBaecMoro CTO APCC «Cranexene300eTOHHbIE
KOHCTPYKIHUK» OCHOBAaH HA OCHOBHBIX MOJIOKEHUIX

oredecTBeHHBIX HOpM CII 63.13330.2012, CII 16.13330.2011, CII
35.13330.2011.

2. Ecnm pj1s Kakux-TO pacuyeTHBIX CUTyalluil OTCYTCTBYIOT YKa3aHUsI

B OT€UYECTBEHHBIX HOPMAaX, TO UCHOIB3YIOTCS OOIIHE TTOJTOKECHUS
EC4.

3. Pe3ynbTarhl TECTOBBIX PACYETOB MOKA3bIBAKOT MPUMEHHUMOCTD
TAKOTO MOJIX0Aa JJISl pa3HOOOPA3HBIX KOH(UTYpaLluid CEYCHUH .
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