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1 Obuwme NoACHEeHMA K BepUPUKALMOHHbIM 3a43a4aM

PacueTbl B npunoxeHmnm NDM BbINOAHEHbI C UCMO/Ib30BAHMEM KPUBOAMHEMHbIX ANArpaMmm
AedopMUPOBaHUA TAXKENOro 6eTOHA M apMaTypbl (HEHaNpPAraeMowm 1 HanpPAraemoi) B COOTBETCTBUM
C MeTogMyeckum nocobmem «ABTOMATM3MPOBAHHbIE METOAbI pacyeTa MAcCUBHbIX XKene30b6eToH-
HbIX KOHCTPYKLMA NPU 06BEMHOM HANPAXKEHHOM COCTOAHUMY», pa3paboTaHHbIMm PAY «DLIC» [2], a
TaKXe C UCNONb30BaHMEM KYCOYHO-/IMHEMHbIX Auarpamm aedopmuMpoBaHUA B COOTBETCTBUM C
CN 63.13330.2018 «CHwMIM 52-01-2003 BeTOHHbIE U }Kene3obeToHHbIe KOHCTPYKLMK. OCHOBHbIE Mo-

noxeHua» [1].

[na Bcex BepUOMKALUMOHHBLIX 33434 pPasmep CeTUM 3/IEMEHTAPHbIX 3/1EMEHTOB MPUHAT
10x10 mm. MpM UCNONb30BAHMM APYTUX Pa3MePOB Pe3yNbTaTbl MOFYT HE3HAUYUTENIbHO OTINYATLCA.

ANropuTM MTEPALMOHHOIO MOMCKA pelleHnsa Ha 6ase HeanHenHon AedOopPMaLMOHHON MO-
A€V OCHOBAH Ha NMOCTENEHHOM yBeAMYeHUN 0606LLeHHbIX AedopMaLMin ceYeHns U BHYTPEHHMUX
0606WeHHbIX ycnnnii; napameTtp «TOYHOCTb UTEPALMOHHbBIX BblYMCAEHUN» PaKTUUYECKU MOKa3bl-
BAET, HACKO/IbKO BHYTPEHHME YCUANA MOTYT ObITb MeHbLLE BHELWHUX. N5 BceX BEPUPUKALMOHHDIX
3a/1a4 TOYHOCTb UTEPALMOHHbBIX BbluMcAeHUM NpuHATa 0,1 % (41A npakTMYecKMx 3aga4 B 601bLMH-
CTBE C/ly4aeB AOCTaTOYHO TodHocTh 0,1-0,5 %).

ApmaTypa BO MHOTMX BepuPUKaLMOHHbIX 3a43a4aX Pacro/oXKeHa B OAMH PAL B HapylleHue
KOHCTPYKTUBHbIX TpebOBaHUIM A4 TOYHOro cobatoaeHma paboyeit BbICOTbI CEUYEHUNA.

BepudpuKaLumoHHble 3a4a4M CHabXeHbl dannamm NpUMepos, a Takxe dailamu ce4YeHnin B
dopmaTte DXF.
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2 BeToHHble U Kene3obeToHHbIe KOHCTPYKLUMM 6e3 npeaBapuTelbHO

HaNPSA*KeHHOW apMaTypbl

3agava 1.1 Hecywaa cnocobHOCTb BHELEHTPEHHO CKAaToro 6eTOHHOro

3/IEMEHTA

MCcTOUHUK: PacueT Kene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLIC». M. MuHctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 1.

McxopHble paHHble: MeXKBapTUpHaa 6eToHHan naHenb ToAwMHoM = 150 mm, BbicOTOM
= 2700 mm, N3roToBAEHHAA B TOPN30OHTASIbHOM NOAOKEHWNU:

9 6eToH TAXKenbIn Knacca No NPOYHOCTU Ha cxKaTue B15;

1 koapoduumeHT ycnosuii pabotbl 6eToHay =0,9.

MonHaA Harpy3Ka Ha NOTrOHHbIN METP CTEHbI = 700 KH, B TOM uymMcCne OT AeACTBUA NOCTO-
AHHbIX U ANUTENbHbIX Harpy3ok — = 650 KH.

Pe3ynbrat: Hecywan cnocobHocTb Npwn BCeX PaCYETHbIX COYEeTaHUAX Halrpy3oK obecneyeHa.

CpaBHeHue pe3ynbTaToB pacyeTta

NDM npu ncnonb3osaHuu guarpamm:

En.
Napametp 5 NcTouHMK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
M
COBHaA KPUTMUYECKan cuna o 15783 157130 / 0,4 %

npu AenNCcTBUN NOAHOM HArpy3Kn

YcnosHas KpUTuyeckas cuna
Npwv AeiCTBUM NOCTOAHHBIX U KH 1523,4 1516,31 /-0,5 %
LNUTENbHBIX HAarpy30K

MpefenbHaa CKUMalOLLAA cUa
npv AefCTBUM NOJHON KH 846,71 825,7/-2,5% 822,5/-2,9%
HarpysKku

I'Ipep,eanaﬂ CHMmaruwana cnna
. NPV [eACTBUM MOCTOAHHBIX U KH 758,42 743,5/-2,0% 739,6/-2,5%
ONUTENbHbIX HArpy3oK

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. Mpw reHepaunn cetTu afieMeHTapHbIX 3n1emeHToB 1x1 mm BMmecTo 10x10 MM yC/IOBHasA KpUTUYECKas cuia Npu aeu-
CTBUM MONHOM HarpysKM COCTaBUT .= 1578,0 kH, npu OENCTBUM MNOCTOAHHbIX W ANWUTE/IbHbIX HarpysoKk —
. =1523,0 kH, T.e. Npy yMeHbLLEHNM Pa3MEPOB 3/IeMEHTaPHbIX 3/IEMEHTOB YCNOBHAA KPUTUYECKAsA Cuna CTpeMUTCA

K aHaNUTMYECKOM, BbluMcneHHom no [1].

2. Pacuetbl pa3paboTumKkoB (Npun AeiNCTBUN NONHOWN HArpy3Kkn Ko3adPUUUEHT BAUAHUA ONNTENbHOCTM AEUCTBUA HAarpy3Kn
@ onpegpenancanpu =650 KH, npyn AeNcTBUM NOCTOAHHBIX U AIUTENbHbIX HAarPYy30K — @ = 2).
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3agaua 1.1: [uarpammbl — KYCOUHO-/IMHElHble (KpaTKOBpeMeHHble Harpysku)

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI
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bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
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bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
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HDHEPEHHGE CEeQESHME 2JASeMEHTAa

8 -

ob [MNa]
765 0.00 +0.00
PacopemeneHMe HaOpAXSHMHA OO0 CeUSHME IJSMEHTA
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3agaya 1l.1: [uarpammbl — KpMBOJIMHENHDbIE (KpaTKOBpPEeMEHHbIe Harpysku)

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI
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(nocToAHHDbIE U ANUTENbHbIE Harpy3Ku)
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3apava 1.1:
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3apgaua 1.1: /[uarpammbl — KpUBOIMHEMHblE (NOCTOAHHDbIE U A4/INTE/IbHbIE HArPy3Ku)
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2O oWy j dzdzats i3 Mtsdgfsismiafidj HCtsj ¢ tshtsedj)
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3agava 1.2 Hecywaa cnocobHOCTb n3rnbaemoro X*.6. anemeHTa
MNPSAMOYTO/IbHOTO CevYeHums

(paspyleHne No pacTAHyTOW apmaType)

MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUMI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLIC». M. MuHctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 3.

McxopHble gaHHble: Kene306eTOoHHbIA 3/1eMEHT NPSAMOYFrO/IbHOro Ce4YeHMa C pasmepamu
=300 mm, =800mm, =70 mm:

9 6eToH TAXKenbIN Knacca No NPOYHOCTU Ha CxKaTue B25;
1 HeHanpsraemas apmatypa B pacTaHyTOM 30He 6@25 A400 (ana uenei Bepudunkaumnm
apmaTypa B pacyeTe pacnooXKeHa B OAMUH pasa).

MonHbIN N3rnbaoWwmMmn MOMEHT =550 KH-m.

Pe3ynbTaT: Hecyllaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTta

E NDM npu ncnonb3oBaHuu guarpamm:
MNapametp Ms‘:"" UcTouHuMK

KPUBOJIMHEHbIX KYCOYHO-/IMHEUHDbIX

MpeaenbHbI n3rnbatowmin
MOMEHT  Mpu AeicTeuu KH-m 630,3 633?/+0,4 % 625/-0,8 %
nonHoi Harpysku Y

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneueHa

1. Npu nNpoBeaeHUN pacyeTos M3rMbaembix 31eMeHTOB HEOBXO4MMO aHAIM3UPOBATb KECTKOCTHbIE XapaKTEPUCTUKM
HarpysKeHHbIX ceyeHuin Bo nsbexaHue ypesmepHoro pocra npornbos (ocobeHHo A5 c1aboapMmUPOBaHHbIX 1EMEH-

TOB).

2. KpnBonunHenHana anarpamma 6eToHa NpUHATA C YY4ETOM BMAHUSA FPaaMeHToB gedopmaunii.
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3agaya 1.2: [uarpammbl — KYCOYHO-/IMHENHbIE
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RIsjteOydBddzOY Istsydzetsfls u = 0.099 %
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readftfoArRr I Aot rrevsfauvsrR L o0Ltuvrpi v fdd #rY[1LRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
{Mio0Ow tldtsMmdlsj dz' dzOw Hj W istedsOydwUx = 0.000000
stedodL dzO0 eatCtekze Md Y 1/ry = 0.011767 1/ o
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SEBteHd&ZOBO yjdsttd 3 jMmMstshisd s Wchd Y = 150. 00 B
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[ OCMdBBOdz! detsj dzOf oWy jdadj o OtedzOlslizste,jma x = [13G0.00
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3agava 1.3  Hecywaa cnocobHOCTb n3rnbaemoro X*.6. anemeHTa

NPAMOYro/IbHOTO cevyeHua (pa3pyLlleHmne no cxkaTomy HeToHy)

UcTouHMK: PacueT kene30beToHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HAanNpAXKeHHOM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 6.

UcxoaHble AaHHbIe: Ke1e300eTOHHbIM 3/1eMEHT NPSAMOYIro/IbHOrO CEYEHMA C pasmMmepamu
=300 mm, =700Mmm, =70mm, '=30mm:

1 6eToH TAXKeNbIl KNacca No NPOYHOCTU Ha CKaTue B20;
1 HeHanpsraemas apmatypa B pacTaHyTOM 30He 6@32 A400 (ana uenei sBepudunkaumnm
apmaTypa B pacyeTe pacnosioXKeHa B O4MH pAas);

1 HeHnanpsraemas apmatypa B cxaToi 3o0He 312 A400.
MonHbIN 3rnbaoWwmMn MOMEHT =630 KH-m.

Pe3yana'r: Hecyuw,an cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTa

En NDM npu ncnonb3oBaHuu guarpamm:

Mapametp UCcTOYHUK
Usm. KPUBO/IMHEMHbIX KYCOUHO-/IMHEeMHbIX

MpeaenbHbI nsrnbatowmin
MOMEHT . Npu AencTsum KH-m 635,7 629/-1,1% 635/-0,1%
nosHoi Harpysku U

Hecywasa cnocobHocTb - obecneyeHa He obecneyeHa obecneyeHa

1. Mpu npoBefeHNN pacyeToB M3rMbaembiX 31EMEHTOB HEOBXOAMMO aHa/IM3MPOBATb YKECTKOCTHbIE XapaKTepPUCTUKM
HarpyeHHbIX ceyeHunit Bo nsbexaHune ypesmepHoro pocra npornbos (0cobeHHo AnA cnaboapMmUPOBaHHbIX 31eMeH-
TOB).
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3agava 1.4 Hecywaa cnocobHOCTb M3rmbaemoro X*.6. anemeHTa

TaBPOBOTIo ceyvyeHnA

UcTouHMK: PacueT kene30beToHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HAanNpAXKeHHOM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta —Ne 9.

UcxoaHble paHHble: Kee300eTOHHbIN 31eMeHT TaBPOBOrO CEYeHMs C pasmepamu
=200 mm, =600mm, =400mm, =100mm, =70 mm:

i 6eToH TAXKenbln Knacca No NPOYHOCTU Ha CxKaTue B25;

1 HeHanpsraemas apmatypa B pacTaHyToM 30He 4025 A400 (ana uenei sBepudmnkaumnm
apmaTypa B pacyeTe pacnosioxKeHa B O4MH pAa).

MonHbIN N3rnbaoWwmMm MOMEHT =300 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3y/bTaToB pacyeTa

Ea NDM npu ncnonb3oBaHuu guarpamm:

usm.

Mapametp UCTOYHUK

KPUBO/IMHEMHbIX KYCOYHO-/IMHEUHDbIX

MpeaenbHbI n3rnbatowmia
MOMEHT . npw geicTBum KH-m 326,0 328@ /+0,6 % 321/-1,5%
nonHoM Harpysku Y

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneueHa

1. MNpu npoBeaeHUM PACcYEeTOB U3rMbBaemMbIX 31€MEHTOB HEOBXOAMMO aHa/IM3MPOBATh KECTKOCTHbIE XapaKTepPUCTUKK
Harpy»KeHHbIX ceyeHuli Bo U3bexaHMe YypeamepHOro pocta npornbos (ocobeHHo ana cnaboapMUPOBaHHBIX 31EMEH-
TOB).

2. KpuBonuHeliHaa anarpamma 6eToHa NpuHATA C y4eTOM BAUAHUA FPagueHToB aebopmauni.
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3agaya 1.4: [uarpammbl — KYCOYHO-/IMHENHbIE
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Jer {lovRrRr rJc ¥PtdrsuvrRtLIOULRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

4} 63.13330.2018 Jilsddz j d YjdzjLtejltdd j CtdhstezS ydd.

g Y[1R[

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

vdtf M ud dedw = lkOotetso 5

zdteddO tjBtO MMjyd ddw b

] sdzdzOwW o Msls O MfMj yd ded w h

zdteddO §tsdsd Mmjydddv b f = 400 &3d3

1" MskO §sdsd fmj uj ddw h f

ot ofrut 3

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

[cteOddyjddj MyddkOshdn &Oftewy jdd?2 o OttdOlktj (Rsc)

1w

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s ZOMf Bibtsdd 5 ftsydshlsd dO My Olsdi

 JOctcOBBO Mtsissw ddw B j IstsdzO

t Ofmud bdesd M tetslsdo dzj def sz B s O z@s sfyj o Rbc = 14.5

t OMmMud bdesy Moftetslsdodzj dzdy Bjlstsdz0O GMj o sikz tsOfanWxgdzq’“ Rbt

si WWduydjdas EfmMzsea d?2 t©OBBIST My Olsoshees B j Is 5020 1.000

stsiWWq’uq’szLs Emdzse d?2 OBl t©OMlsyvbdtz ssets B jIstsdzO 0. 000

1 OyoOd dz' 2 disHEzdz Eftwtkzesfmisd BjlstsdzO Eb

11 oertcaocfoc otfouvut ¢

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s ZOMAs BOIskzter 5 ftesydesmisd dzO twOMmilsw y j dad §

 JOCteOBRBBO MsMissw dd? OttdOlskzts’

t Ofud bdesy Mftetslsdodzj dzedd OtedzOlskzter tOMlswy j dad ¥ Rs

t Ofud bdetsy Msfteslsdodzj dzadj O dBOIsSEZERs cipy Olsd &= 340 [10

sl WWdydjdals Emizsea d2 tOBsls’ OtodzsCosszter = 1.029

[sHEZd Eftkzetshisd OttkOkktsr Es
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3agava 1.5 Hecywaa cnocobHOCTb *K.6. 31emeHTa NpM KOCcom m3rmbe

MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 10.

McxopHble AaHHbIe: Kene306eTOHHbIM NPOroH KPOBAKU C YKNOHOM 1:4 TaBpOBOro cevyeHus
CO CKOLIEHHbIMW BHYTPEHHUMMW FPaHAMM NONKU € pazmepamn =150 mm, =400 mm, =300 mm,

=80 mm:

i 6eToH TAKenbln KNacca No NPOYHOCTU Ha CxKaTue B25;

9 HeHanparaemas apmatypa B pacTaHyTol 30He 318 A400.
MonHbIA N3rnbatoWwMini MOMEHT B BEPTUKa/IbHOM NMJIOCKOCTH = 82,6 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTta

Ea NDM npu ncnonb3oBaHuu guarpamm:

Mapametp UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX

MpeaenbHbI n3rnbatowmia
MOMeHT _ npu geicTeum KH-m =82,803 81,19 /-2,1% 81,9/-1,1%
nonHoM Harpysku Y

Hecywasa cnocobHocTb - obecneyeHa He obecneyeHa He obecneyeHa

1. Npu nNpoBeaeHUN pacyeToB M3rMbaembix 3/1eMEHTOB HEOBXOAMMO aHaIM3UPOBaTb KECTKOCTHbIE XapaKTEPUCTMKM
HarpysKeHHbIX ceyeHuin Bo nsbexaHve ypesmepHoro pocra nporn6os (ocobeHHo A5 c1aboapMmUPOBaHHbIX 1EMEH-

TOB).
2. KpuBonuHeliHaa aMarpamma 6eToHa NPUHATA C y4eTOM BAUAHUA rPagueHToB aedopmauni.

3. MpeaenbHblit M3rnbatoLLmMit MOMEHT B MCXOA4HOW 3agave onpeaeseH npUbANKeHHO Mo OTHOLWEHWIO NPeaebHOro
n3rnbatoLero MoOMeHTa K AeUCTBYIOLLEMY B OCHOBHOM MNOCKOCTU CUMMETPUM NPOroHa KPoBAau.
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ob [rarr=] | S
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3agava 1.6  Hecywaa cnocobHOCTb X.6. 3n1emeHTa Npu KOCoM

BHELUEHTPEHHOM CHATUN

UcTouHMK: PacueT kene30beToHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HAanNpAXKeHHOM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 32,

UcxoaHble pgaHHble: XKene3obeToHHan KOJIOHHA MPAMOYro/IbHOMO CeYEeHUs C pasmepamm
=400 mm, =500mm, = '=50mm:

1 6eToH TAaxenblli KNacca No NPOYHOCTU Ha CKaTue B25;

1 HeHanparaemas cummeTpuuHan apmatypa 2032 A400 y Kaxa0M rpaHu.

MpoponbHan ckumatowasa cuna = 2600 KH. M3rubatowme MOMEHTbI C Y4ETOM BJINSHUSA
NnpoAoAbHOro u3rnba =150 KH'm, =100 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyerta

NDM npu ncnonb3oBaHuu guarpamm:

En.
Mapametp - UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
KoaddpuumeHT ncnonb3osaHmns
MaTepuanos ceveHms npu 4. en. 0,68 0,66 0,80

=150 KH'm, =100 KH-m

OTHOLLEHME AeiCTBYIOLMX
U3rnMbatoLLmUX MOMEHTOB K a. en. 0,79%? 0,85 0,87\
npesenbHbIM

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. MpepenbHble NPONOPLMOHANbHbIE U3rMbatoWMe MOMEHTbI MPU KOCOM BHEL,EHTPEHHOM CXKATUWU C GUKCUPOBAHHOM
NpPOAOAbHON cuAOM =2600KH pana KpuMBOAMHEWHbIX Amarpamm gedopmUpoBaHMA — . =177 KH-m,

. =118 KH'm, ANA KYCOUHO-/IMHEWHBIX — . =172 kHm, =115 kH-m. [JaHHbIi Npumep AemOHCTpUpyet
YCNIOBHOCTb KO3QPULMEHTOB UCMONb30BAHNA MAaTEPUANIOB CEYEHMI NPU aHaN3e pe3ynbTaToB PacyeToB, a TaKXe Mno-

Ka3blBaeT HEJIMHENHbIM POCT AaHHbIX KO3PPMLUMEHTOB.

2. PacyeT pa3paboTumKoB (NpesesnbHbie NPONOPLMOHabHbIe U3rMbatoLLMe MOMEHTbI MPYM KOCOM BHELLEHTPEHHOM CXKa-
TUW ¢ GUKCUPOBAHHOM NPOAOAbHOM cnnon = 2600 KH — - =190 KH'm, - =127 kH'm).
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bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbbtbthtbtbtbtb bbbbbb b
IMioOw yjMmksCtsmis! D x x
RLEB dOWY 3 jiMmsismls! osCttkze Md Y Ldj Dyy
RLEABAdOWY yjimMksi¢smlks!: otlttkze tMd Z Ld} Dzz
rjmsCmis! wlsdtsmdlsj d dzs tsMj2 YZ Lo Dy z
sEteHddzOlO yjdste® 3 jMmsismisd 5 d Y Yec
sssteHddzOO yj dzsts® § phshHgmnz Zc = 2
ed3jhjddj yYjdzste® xy jMlsSsmisd 5 igfYcy = BB 17. 18
ed3j M jdedj vy delsteO® yjMmlsSsmisd 5 gz =2571 &

Yot ofruvtza sruvfrd vostorprnd4d HrLYLULRC
bbbbbbbbbbiblbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ OSCMd BOdz! dzOv tlsdesmdlsj dzr dzOw n j W slbdgOmjadxy o= B j ISOS.dBj0 06 8 6

[ ddzd BOdz' dzOv slsdzsmdls | dzr dzOwW H j W s &lHO,yndfiwn s 0.60278901s dzj

[ OCMdBBOdz! detsj dzOftcwy jdedj o BJ Istsdijb, max = [100.00

[ ddzd BBOdz' desj deOftew >y jdzdi ® Bjlstsdzgjdb, min =1450 [1 O

dtej Hdzj § dzOftewy. o Bjlstsdsj o teOB slupi,2m YOMmisH1l1.80] N J d@d v

ot ofruvtza 11 odtcdorfdes otfovotz 1o4tvrr 4 HLYLU1RC
bbbbbbbbbbbbhbb thtbtbtbtbtbtbtbtbtb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
[ OS¢ Md BOdz dzOW slsdesmdlsj dzr dzOw nj ¥ slcszOmad®y o= Otc d§0.I1s0z00j3 2 8

[ ddzd BOdz' dzOv lsdesmdls j dzr dzOw H j W s teliisOynoiwn 5 0.0024850 s Iz t6

] OCMd BOdz! detsj O tewy jdedj o OtedsOlslizstejmax 65.56 [10

[ ddzd B3Ozt desj deOftew y j dzdi o® Oted3Ols kzliesi, mi n =350.00 [1 0

tLZI1URY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ulsOlskzm tjh j ddw

st W) dzls dMmfsd L so Odedw My Olstsets B J IstsdzO kb
[Isdetsipdls. St WWdydjdals dmf. ©wOMls. daj ZOftc. OtBEOktsr ks

Trevzoc vl fufayfuuv? Jaredroyprl o
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oo rant=] |
-14.50 0.00 +0.00
o= [nan=] |
350 a +350
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3agaya 1.6: [uarpammbl — KPMBOJIMHENHbIE

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

1. w1 63.13330.2018. 1 jltsdede' § d Y jzjLtsBjlstsdeds § CtdeMistelz €y

2. dobtsdBOLdL Jtetso Oded@fjy jdsj0s wEOMMdodz = 3. B. CtdmstezSyd?2 ftod

dOf oWy j dzdes s fsfistswddd (®BjbssHduimnésj fsmtsed]j)

g Y[1RY

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

sdf fj ud dedv flow sz tsdz! dats §

zdteddzO fmj uj dzd ¥

IrMtslsO fmj uj dad ¥ h

lotofrut 3

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Je®dzd Yy dzdd My ddBOs hdn dzOftewy jdzd?2 o Ottd3Olkztey ( Rsc)

Irudn

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s zOfmMfm Bilktsdd ft ftsydshmisd dO ) Olsdj

Ot OBRBO MsMmissw dzdv B J IstdzO = Ctodo sdzd dzj 2 dzOW

st WW¥dydjdzls odzdwded™w cteOHd ] dzlstse oHhitWos te &30 y 2 1.000

t Ofud bdetsj Msfteslsdodzidedj BJjlbBdO tMmjotsdlz My Olsd: Rbc

t OfmMyd sdetsy Mtsfteslsdodzj dzgdj BJjIlstsdzO tsMjoatsdiz tOMmlsw y j dad Rbt

ssl WWdydj dzs EfMdzse d2 ©OB®IST My Ol BJIstsdd 1.000

sl Wi dydj dzs EfMdzse d2 w©OBIr ttOMiswbdtzlstsets =8 jIstsdzO 0. 000

1 OyOdzt dzf 2 dBHEd EfttkzetsMmisd BJ IstdO Eb

rrvortciocrfoc ot fovut o

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb]

s &zOMfMm OOzt 5 ftsydshlsd dO ttOmlswy j dzdj

 fOCtOBBO Msmisswdzdy Oted3Olskzter

t Ofud bdetsj Mfteslsdodzj dedj OtwdBOISEZERS tOMIsw 33 dad ¥ 340 [10

t Ofmud bdesy Mftetslsdeodzj dzdi Oted3Olskzter fn>|Olscf'5 Rsc

sl WWdydj dzs Effdzsea d2 t©OBIST OtedzColsszts' = 1.029

I sHEd EfwtkzesMmisd OttdzOlkzter Es

go(tr1iR 1r1odltcdorfies otfovuvty (4 M.

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Y [ &i3cB] Z [ BBl b MEBMBIBE] Z [ BB] bdyYBBK BSE] d [ di3a3]

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

50.0 50.0 32.0 b 350. 0 50.0 32.0 b 50. 0 450. 0

350.0 450.0 32.0 b

Itrzirr ver[RC Juy Jerur]?21 L Arruvtd rrevgfevsrR 110t urr1

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

1 esH sdz dzOw M dzO -2600. 0 ¢ N

RLEGBOE N2 dBsRj dzls easCtelze tsMd Y Ld3 My

RLEdBOs N d2 dRsdgd ddsie SZ tolz Mz Ld =

Rt ¢ARI11 30 J1uvuvt[(11R[ UHR[RC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

ltesHisdz detsy EMmddzd g -2600. 0 ¢ N

RLGBOs N d2 aistRgHas tsmd Y M3 =

RLGEGBOE N2 dBsd3j dzls oasStekze tsfd Z Ld3 Mz

RIsjteOydtsdedzOw Istsydztsfls! ] = 0.001 %

[Bhjj Stddyjfmlsets dilsj eOyd?2 i = 38

readtfoArRrR I Apruvt rrevsfeaor v oLtorpi1f4d #rY[LLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

[Mjo0Ow wmldsmdlsjd d@Ov Hj¥sdkoydwlx - 0.800792

stcdodL dz0 otsCtkze tMmd Y 1/ ry = 0.003069 1/

stcdodL dzO otsCttke tMd Z 1/rz

1 dzsh OHY tOfMlsw dzksts?2 L tsde fpj ud ded v ] At

} dzsh OHY My Olss?2 L sde" MmJ yd dedw = 184p7.0 fqd3 Ac
NDM R1 — BepudpuKaLumoHHbIe 3aga4um 55/131

BEeTOHHbIE U }Keie306eTOHHbIE KOHCTPYKLMKN 6e3 npeaBapMTe/ibHO HaNpPAXKEeHHOM apmaTypbl



CONSTRUCTIONLAB

Totofruvta 1 o4tuvrpurddd dryruiRrRe JurJurup [ 21 Aprut ¢ rruuvs
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
IMioOw yjMmksCtsmis! D x x
RLGdBdzZOW y j fiplsCudfpler sMd Y D {1cg =
RLEABAdOWY yjimMksi¢smlks!: otlttkze tMd Z Ld} Dzz
rdimeemis: wlsdsmhdlsj d ds tsMj2 YZ Ld} Dy z
siteHddZOIS O yJj dzlste® 3 jMlsSCsMmisd 5 Yschd Y = 211.19 oB®E
sBteHddZOIO yj dzste® 3 jiMmlsS¢smisd s tsMd Z Zc
sdRBINMJddi yYyddsteO xJiMmsCmisd ¢t tsipfYcY = Bz 11. 19
sdBihiddy yjdasteO xjMmMsSsmisd 5 gz =1759 &k
Yot ofrovtz sruodrd vogtvrrird4d UYL URC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ OSCMd BOdz! dzOw tlsdesmdlsj dzr dzOw n j W slbdgOmjadxy o= B j ISOS.dBj0 05 3 3
[ dded B30 dz dzOv tslsdatsMd s j dzr dzOW W j W ts O, yndiwn o 0.8033626 dzj
[ OCMdBBOdz! detsj dzOftcwy jdedj o BJ Istsdijb, max = [100.00
[ ddzd BOdz! detsj dzOftewy jdedd o BJIlstsdzgjdb, mi n =1450 [1 O
dtej Hdzj § dzOftewy. o Bjlstsdsj o teOB iupi,2m YOMmisH1l1.47j W d@d v
Totofruta vrrdelist optdf vvt sz 1oL tuvrpr v d4d HrY[LURC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ OCid B3Odz' dzOW w®lsdesmdlsj dz@ dzOW H § WBLmngfmaq’W o= Ote df0.Isiz0e0j2 4 1
[ ddzd BBOdz' dzOv lsdesmdls | dzr dzOw H j W s teliisOynoiwn 8 0.8020130 s Iz 16
[ OCMdBOdz! detsj O tewy jdedj o Oted3Olsiizstsjma x = [1@&8.26
[ ddzd BOdz! dztsj dzOftew y j dedd o Oted3Olszlitesj, mi n =32725 [1 0
[TLZ01RI
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
#lsOlskzfp tjh j dadw
sl WWdydj dzgs dfmfsdz' L so OdzedwY MMy Olstsets B J IstsdzO k b
I bdesmdls. St WWdydj dzs dmf. ©OMIs. dzj dzOf tc. 0DHAROISzter ks
1revzoéoc wl fuwfirfuv? [uarelrvyrrd
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oo rant=] |
-14.50 0.00 +0.00
o= [nan=] |
350 a +350
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3agava 1.7 TpewmnHOCTOMKOCTb n3rnbaemoro *.6. anemeHTa

MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta —Ne 42.

UcxoaHble AaHHbIe: Ke/1e300eTOHHbIM 3/1eMEHT NPSAMOYIro/IbHOrO CEYEHUA C pasmMmepamu
=1150 mm, =300 mm, =42 mm:

9 6eToH TAXKenbI Knacca No NPOYHOCTM Ha CKaTue B15;

1 HeHanparaemas apmaTypa B pacTaHyTOM 30He 6@14 A400.

MoNHbIN N3rnbatoLWmMin MOMEHT =60 KH-m, B TOM uncne ot encTBMA NOCTOAHHBIX U ANN-
TeNbHbIX HAarpy3ok — =50 KH-m.

Pe3ynbTaT: TPELWMHOCTOMKOCTL 0becneyeHa.

CpaBsHeHue pesynbTtaTos pacyera (V)

Ea NDM npu ncnonb3osaHuu amnarpamm:

Mapametp UCTOYHUK
usm. KPUBO/IMHEMHbIX KYCOUHO-/IMHEeHbIX

KoaddpuumeHT BamaHma
HepaBHOMEPHOTro pacnpeaeneHus
OTHOCUTENbHbIX AedopmaLmit 4. en. 0,605 0,517 /-14,5% 0,440/-27,3%
apMaTypbl Ha y4acTKe MexXay
TpewmHammn |

HanpseHue B NpoaonbHOM
pacTaHyTOlM apmaTtype npu

o MMa 235,9 225,4/-4,5% 220,7/-6,4%
AeACTBMU NOCTOAHHbIX U
ANUTENbHBIX HAarpPy30K O |
LnpuHa pacKkpbITUA TPELMH NPy
NPoAOIKNTENBHOM AEACTBUM MM 0,200 0,163 /-18,5% 0,136 /-32,0%
HarpysKku @
TpewmHOCTOMKOCTb - obecneyeHa obecneyeHa obecneyeHa

1. MpoBepsAeTcA TONbKO NPOAO/IKUTENbHOE PacKpbITUE TPELLMH KaK camoe H€6J'Ial'0I'IpM$|THOE.

2. OTKNOHEHMA WIMPUHBI PacKpbITUA TpewuH B NDM B OCHOBHOM 06YCN0B/IEHbI YTOUHEHHbIM OnpeseneHnem Koapdu-
LIMeHTa BNMAHMA HePaBHOMEPHOTO pacrnpefesieHnA OTHOCUTEbHbIX AedopMaLinit apMaTypbl Mexay TpelmuHamu .
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3agaya 1.7: [Auarpammbl — KYCOYHO-/IMHENHbIE

LefRrRUEBLVOC rialtfoARTVI DRI fpOUIBS[HU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
4] 63.13330.2018 Jjlstsdzdz j d yjdzjLtsBjltdd j Stdhilstzsydd.
g Y[1R[
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
svdf fj uj dedv = ftew dBskzetsdz' dats g
zdteddzO fmj uj dzd ¥ b

Ir MO fmj uj ddw h
lotofrut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[eOddy. ©OMCtE. Ikwjhdd dj ZOfw O] Bs?2 OLdOlkicr

- daj ftesHBSdy dIsj dzd dzts as,crc,ult,sh
- ftetsH N dlsg dz' dats as,crc,ult,|

t OMmud Isdzr 2 te JRIBEASY oW 6 O Bs2 O BOIEZET ds =
vydls St WWdwydj dzls © HO =
1rufn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf Bilbtsdd ft ftsydtsimisd dzO My Olsdj =B15

[ Ot OBRBBO MsMmisswddw B JIstsdzO

[Ofr]q;lsdztsg Moftetslsdodzj dzdj BJjIstsdzO tsMjotsdiz My Olsds Rbc, s
t Ofmyd Is dzts Mefteslsdodzj dzdj BJilstsdzO ©Mj o =iz ttOMIswiy jldd s } GRbt , s
5ts¢WWq’uq’szls Eidzseo 2 OB slsr My Olsoshses B § Is 5dz0 1.000
stsiWWq’uq’szls EmMizseo d? OB BIST tOMlsvbdtzssets B jIssdzO 1. 000

1 Oyodz dg BsHEd EfttkzetsMmisd BjlstsdzO Eb
Lrlroltclior oot dt
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm OttdBOEkter 5 ftosydshisd dO ttOmiswy j dzd J

 OCtOBBO MsMmissw ddY OtedOlskzter

t Ofud sdesd Mtsf tetsls d o dzj tdaf fij Is "ONe xRz to Rs, ser = 3
st WWdydjdas Efdzse d?2 OBl OtsdzCossiz tor = 1.026
[sHEzd bfitkzetsfhisd OtdkOlkter Es

surtr1irR L ertecroriles otfouvotz (6 Nis.)
bbbbbbbbbbbbbb thtbthtbtbtbtbtbtbtb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt

Y [ &) Z [ &3] b MWBfEIEE] 2 [ &3d3]  bdYBHwG] 2 [ Bd] d [ &®B]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

75.0 420 14.0 b 275.0 42. 0 475.0 1420 014.0
675.0 420 14.0 b 875.0 42.0 14.0 b 1075.0 42.0
Itrzirr ver[RC JuyJerur]?21 L Arruvtd rrevsfevsrR 11 0Lturr1
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltetsHsdz! dg" § Mmddz :
-fted Hj2fMksodd CtOlsCsotej d3j dedz’ 7 dzOctelzL ts¢€ Ns h
-fted Hj2Msoadd fomistswdsdz 7  Hdzdlsj dz' dz' = dzOctelzL 5€C NI
RLGAB OsdBHd] dels7 o Ctelkze Md Y:
-fted Hi2fMsodd CtOlsCtsotej d3j dedz" 7 dzOctelzL t5¢€ L3 My, s h
fted Hi2Mlsadd {§tsMmistswdede = d Hdzdlsj dz' dof = dZOGtelzLds S My , |
RLEdBOENd] dBsd3j dels' otCtelkze tMmd Z:
-fted Hj2fMseodd CttOkCtsotej d3j dede' = dOGtokzL € Ld3 Mz, sh
-fted Hj2Msoadd fYomistswdzdz @  Hdzdlsj dz' dz" 7 dzOGtelz LdsC Mz, |
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Rt OARSI1L 3L J1UBT[11R[ UVHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbbibbbbbbbbbbb
ltosHisd dg' | kmddzdvw:
-fted Hj2fMsadd CtwOIsCtotej d3j dedz" 7 dZOGtelzL € Ns h
-fted Hj2Msoadd fomistswdede 7  Hdzdlsj dz d" 7 dzOctelzL 5€C NI
RLEGBOs N ] dBodj dzlst otsCtekze fgd Y:
-fted Hij2fmsoadd CtOlSotej digj dzdz’ m» MQesthizL & LA 0. 00 €
-fted HjIMboadd YoMmistswdzder = d Hdzdlsjdz dz" 7 dzOG iz Lds ¢ My , |
RLEBOs M ] dmsdjdalsr otsCtelze tsfd Z:
-fted Hj2fMsoadd CtwOIsCtotej d3j dedz" 7 dZOGtelzL € Ld3 Mz, sh
-fted Hi2fsadd fsMmistswdadl m dzOw dedzls jsd& Mz, | l=di3 0. 0C¢
RIsjteOyd sdedzOV Issydetsfmls :
-fted Hj2fMsoadd CtOlSmotej digj dedz’ - UcdgBGtolzL & 0.029 %
-fted Hj2flsadd Hdzdlsj dz' dz2" 7 dzOGc el ¢ = 0.061 %
[BhjJ C€odzdyimMbsets dlsjttOyd? i = 657
[LZL1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
#lsOlskzfm tjh jddw
st hdde sBtOL k8 Isfyw
10ftewy jdedw o dzj ZOfteWcOj d3s?2 tOMbsw dzzlsts?2 OOl kzte] :
- MeOLkz YsMmdzy BEOLtso OdedW Istejihsddar c = [10154. 44
-fted Hj2Msadd CtOlCmotej d3j dadz'lrs , BAGtokzL 5C = 1 ®67.23
-fted Hi2Mlsoadd foMmistswdgdz = d HIERIK] dzt dz" = &Octef 1 @20. 68
ZdteddzO ttOMSte. Itejh ddz o dzj ZOftew e 0O B2 Oted3Olskzts :
- dzj ftesHisdy dIsj dzf dzOW as, c, sh
- fesHsd) dlsj dzi dzOw as,crec, |
sl Wi dydd dzs d i sdz'lsite § A fgfjdas. fists € sMls d kcrec = 0.
strzrLUJueufBsfau? Jarelryrlr o
3
H & E
- : ||2 : = : ||-1' : ||5 : ||5
]
HDHEPE"—IHGE CETWEHME 2IJIEMEHTA
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ob [MNa]

-11.00 Q. +1.10
as [MNz]
400

+400

HEHP.FLEBHHH oOT KpPATEOBDEMEHHHX HATDYSOK

ob [MMNaz]

-11.00 Q. +1.10
os [MNz]

400 +400
HEHPMEHHH OT OOCTOSHHBEXY M OOMTEIBHHREX HE.I‘PYBDK
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3agaya 1.7: [Ouarpammbl — KPMBOJIMHENHbDIE

LefRrRUEBLVOC rialtfoARTVI DRI fpOUIBS[HU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1. vl 63.13330.2018. i jlbtsdede j d N jozjLtsBjlstsdeds | Ctdembtelz ¢y
2. oolssdBBOdL Jqteso Odzdz' | BilssHT t©WOMYUjO BOMMdoedsr = . B. € 5dzf
dzOff tew 3 j dedes 3 Msdglsiswwafiqi ¢ 5§ ¢ smsedj)
g Y[ 1R
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
sdf fj ud dedv
zdteddzO fmj uj dzd ¥ B3d3 b
IrMtslsO fmj uj dad ¥ h
lotofrut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
JeotOdzdy. t©OMSte. btejhddz dzj ZOftew e 0O B2 Oted3Oskzter :

- dzj ftesHsdzy s dzd dats g as,crc,ult,sh = 0. 400 dsd
- ftesHBdY dIsj dz¢ dzts as,crc,ult,|
tOmMyjbdzr 2 HJOdj Iste dgj dzOf W G O dBsS?2 O ROz’ ds
vydls St WWdwydj dzls O HO =
1rufn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm Biltsdd ft ftesydtsmisd dzO0 My Olsdd
 OCtOBRBO MsMmissw ddwv B J IstdzO
st WW¥dydjdzls odzdwdedw cGctoOHTJ dzlstseo oHhitWos te d30 yd 1.007
t Ofud bdetsj Msfteslsdodzidedj BJjlbBdO tMmMjotsdlz My Olsd: Rbc, s
t Ofud sdesd Msftetslsdodzj dzedd BJilstsdzO tsMjotdikz tOMmiswy j dad © Rbt, s
sl WWdydj dzs Effdzse d2 ©OB®IST fy Olsashecs B § Is 5dzO 1.000
ssi WWdydd dzs EfmMdzsed?2 OBl tOMmsblitzlssets B jIstsdzO 1. 000
1 OyOdzt dzf 2 dBsHEd EfttkzetsMmisd BJIstdo Eb
rrvortceocrfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf OtdkOlkzter 5 Hftosydshlsd dO ttOmlswy j dzd j
 dOCctOBRBBO MMmisswWwddY Ottd3OlsEztsr
t OMmyd sdztsj Msf tetsisdodzj dzdj OtedsOIslzeRs ,tesOeiyls w 3= dzd ¢ 390 (10O
sl WWdydj dzs Effdzse d2 t©OBIST OtedzColsszts' = 1.026
[sHEd EfttketsMmisd OttdzOlkztsr Es

surtrirR vr1rertecrortles otfouvotz (6 Nis.)
bbbbbbbbbbbbbbbbbbbbbbbb bibtbtbtbtbtbtbibtbtbtbtbtbtbtbtbb bbbbbbbbbbbbbb it
Y [ &3] Z [ &BB]b YBMHBIEE] 2 [ SB]  bdYEEE Z [ @Bd] d [ &s]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
750 42.0 140 b 275.0 42.0 14.0 b 14075. 0 42.0
675.0 42.0 14.0 b 875.0 42.0 14.0 b 1075.0 42.0

Itrzirr ver[RC JurfurRup[ 21 Ar1vt ¢ rrevsfauvsrR L1 oLturr1

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

ltetsHisdz! dr §J Mddz :

-fted Msddd CtOlStsotej d3j deder = dzOGtelzL 5C Ns h =

-fted Hj2Mbsoadd fYMmistswdzder = d Hdzdlsj dz dzr 7 dzOGctelzL 5¢ N |

RLEBOENdj dBsd3j dzels otCtelze tsMd Y:

-fted Hj2fMksodd CtcOlsSsotej d3j dedz’ 7 dzOctelzL t5¢€ Ld3 My, s h

-fted Hj2Msoadd fYomistswdzdz @  Hdzdlsj dz' dz" 7 dzOGtelz LdsC My , |

RLEBOs M dj dmsdyjdalsr otsCtolkze tsMd Z:

-fted Hi2Msedd CtOCtsotej d3j dede' = dzOGtelzL € L3 Mz, sh

-fted Hj2Mbsoadd fYsMmistswdzder = d Hdzdlsj dz dzr = dzO6 Bz Eds ¢ Mz, |
NDM R1 — BepudpuKaLumoHHbIe 3aga4um 63 /131

BeTOHHbIE U }Kele306eTOHHbIE KOHCTPYKLMKN 6e3 npeaBapuUTesibHO HaMpPAXKeHHOW apmaTypbl



CONSTRUCTIONLAB

Rt OARSI1L 3L J1UBT[11R[ UVHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltosHisd dg' | kmddzdvw:

-fted Hj2Msadd CttOkS ot f3j dedz' = dzOGtelzL € Ns h
-fted Hj2Misodd fiistwdd ROdtRBAfS | dNIdr = dz = 0.0 ¢
RLEGBOs N ] dBodj dzlst otsCtekze fgd Y:

-fted Hj2fMkodd CtOlsSoatej d3j dedz’ 7 dzOctelzL € Ld3 My, s h
-fted Hi2MmMsedd ftsMmisswdadz = d Hdzdlsj dzt dzr = deOGtelzLds$ My , |
RLEBOs M ] dmsdjdalsr otsCtelze tsfd Z:

-fted Hj2Msadd CttOkS ot B3j dedz' = dOGtelzL € Ld3 Mz, sh
-fted Hj2fMlsoadd ftmisswdade » d Hdzdljd d 7 &OGtlkLdsS Mz, |
RIsjteOydsdzdzOW Issydetsfyls’ :

-fted Hj2Mlsodd CwOSCot) d3j dede’ 7 kB oL 5& 0.087 %
-ftei2fmlsoadd Hdzdlsj dzt d2" 7 dzOCtelkzL BIC = 0.043 %
[Bhjj Stddqujmbets dlsjwoyd? i
[LZL1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
dlsOllzf tojh j dadw = dzO2H | dgts

st hdde

1 0ftewy jdedw o dzj ZOf W cOj B2 tcOMsw dzklsts?2 Oted3Olskzte] :

- MeOLkz YsMmdzy BEOLtso OdedW Istejihsddar c = f10036.19
-fted Hj2Msadd CtOlCmotej d3j dadz'lrs , BAGtokzL 5C = f1®72.16
-fted Hi2Mlsoadd foMmisswddy = d HIRGK] dzt dz" = &Octef I @25. 38
ZdqeddzO twOmMSte. Itejhddz o dzj dzOftewW e Oj dBBs? OO EE] :

- dzj ftesHisdy dIsj dzf dzOW = 0.218sddrc, sh
- fesHsd) dlsj dzi dzOw as,crec, |
sl WW¥dydidads dimfsd L. Miuwu 6 btejhddshss2Csiisd kcrec

strzR1IJeuv s fdu? [1redlryYyr1 o

A&
[Z] &
1| Hz | Hz | H: | H: | Hs
[¥]
HDHEPEL_{HDE CeEdeHME 2DIeMEHTAa
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ob [MNa]

-11.00 Q. +1.10
as [MNz]
400

+400

HEHP.FLEBHHH oOT KpPATEOBDEMEHHHX HATDYSOK

ob [MMNaz]

-11.00 Q. +1.10
os [MNz]

400 +400
HEHPMEHHH OT OOCTOSHHBEXY M OOMTEIBHHREX HE.I‘PYBDK

NDM R1 - BepudurKaLoHHble 3aaaum
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3aga4a 1.8 TpelmnHOCTOMKOCTb BHELLEHTPEHHO CKATOro *.6. aiemeHTa

McTouHUK: PacueT Kene30b6eTOHHbIX KOHCTPYKUMUI 6e3 npeaBapuTeIbHO HanpsAXKeHHOW ap-

MaTypbl: MeToaudyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 43.

UcxoaHble paHHble: Kene300eToHHan KOJIOHHA MPSIMOYro/IbHOrO CeYEeHUs C pasmepamu
=400 mm, =500mm, =50 mm:

9 6eToH TAXKenbI Knacca No NPOYHOCTM Ha CKaTue B15;

1 HeHanparaemas cummeTpuyHaa apmatypa 2028 A400 y KaxKa0M rpaHu.

Ycnnma oT NOAHbIX Harpysok —

CTOAHHbIX N ANNUTENIbHbLIX HArpy30K —

=500 KH,

Pe3ynbTaT: TPELWMHOCTOMKOCTL 0becneyeHa.

CpaBsHeHue pesynbTtaTos pacyera (V)

= 240 KH-m, B TOM Yyncne ot Aencremsa no-
=500KkH, =150 KH-m.

Mapametp

Ea.
u3m.

UcTOUYHUK

NDM npu ncnonb3osaHuu amnarpamm:

KpMBOIIMHeﬁHbIX

KyCO'-IHO-I'IVIHeVIHbIX

KoaddpuumeHT BamaHma
HepaBHOMEPHOro pacnpegeneHna
OTHOCUTENbHbIX Aedopmaumi
apmaTypbl Ha y4acTKe mexay
TpewmHammn |

4. en.

0,940

0,942 /+0,2 %

0,865/-8,0%

HanpseHue B NPoA0NbHOM
pacTaHyTOM apmaType npu
[eNCTBUM NOCTOAHHBIX U
ANUTENbHBIX HAarpPy30K O |

MMa

144,3

142,3/-1,4%

144,8 / +0,3 %

HanpseHue B NpoaonbHOM
pacTaHyTOlM apmaType npu
DeACTBAM NONHBIX HAarPy3oK O

MMa

331,2

328,3/-0,9%

335,4/+1,3%

LLnpmHa pacKkpbITMA TPELMH NpK
HEMpoAO/IKUTESIbHOM AEiCTBUM
Harpysku

MM

0,360

0,359/-0,3%

0,330/-8,3%

TpewmnHOCTOMKOCTb

obecnevyeHa

obecnevyeHa

obecneveHa

1. MpoBepseTcs TONbKO HEMPOAO/IKNTENBHOE PACKPbITUE TPELLMH KaK camoe HebaaronpuaTtHoe.
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3agaya 1.8: [uarpammbl — KYCOYHO-/IMHENHbIE

LefRrRUEBLVOC rialtfoARTVI DRI fpOUIBS[HU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
4} 63.13330.2018 I jlstsdzdz j d yjdkzjLtsBjltdd j Stdhlstzsydd
g Y[1R[
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
svdf fj uj dedv = ftew dBskzetsdz' dats g
zdteddzO fmj uj dzd ¥ b

Ir MO fmj uj ddw h
lotofrut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[eOddy. ©OMCtE. Ikwjhdd dj ZOfw O] Bs?2 OLdOlkicr

- daj ftesHBSdy dIsj dzd dzts as,crc,ult,sh
- ftetsH N dlsg dz' dats as,crc,ult,|

t OMmud Isdzr 2 te JRIBEASY oW 6 O Bs2 O BOIEZET ds =
vydls St WWdwydj dzls © HO =
1rufn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf Bilbtsdd ft ftsydtsimisd dzO My Olsdj =B15

 OcteOBBO MisMissw ddw B jIstsdzO

[Ofr]q;lsdztsg Moftetslsdodzj dzdj BJjIstsdzO tsMjotsdiz My Olsds Rbc, s
t Ofud Isdats Msfteslsdodzj dzgdj BjlstsdzO tsfj otz ttOMmlsw y j dad 8 Rbt, s
5ts¢WWq’uq’szls Eidzseo 2 OB slsr My Olsoshses B § Is 5dz0 1.000
stsiWWq’uq’szls EMzso 2 t©OBGIS' tOMsHbdtzlssets B jlstsdzO 1. 000

1 Oyodz dg BsHEd EfttkzetsMmisd BjlstsdzO Eb
11 oértcaorfoc otfouvut ¢
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm OttdBOEkter 5 ftosydshisd dO ttOmiswy j dzd J

 OctcOBBO Msmissw ddy OteddOlskzter

t Ofud bdesd Msftetslsde dzj dzedd OtcdzOlskzteRs trsta‘rylsWdech“ 390 [10
ssi WWdydjdls Efdtsed?2 tOBBls’ OtedCisszts’ 1.026
[sHEzd bfitkzetsfhisd OtdkOlkter Es

surtrirR Lr1retterordles otfouvotz (4 "is.)
bbbbbbbbbbbbbbbbbbbbbbbbbibibibibibibibibibibibibiibibbtbbbbbbbbbbbbbbbb

Y [ &) Z [ &3] b MWBfEIEE] 2 [ &3d3]  bdYBHwG] 2 [ Bd] d [ &®B]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

50.0 50.0 28.0 b 350. 0 50.0 28. 0 b 28050.0 450. 0
350.0 450.0 28.0 b
Itrzirr ver[RC JuyJerur]?21 L Arruvtd rrevsfevsrR 11 0Lturr1
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltetsHsdz! dg" § Mmddz :
-fted Hj2fMsoadd CtwOlSBotej d3j dzdz" » dzOGtelzL 5C-500. 0 € Ns h
-fted Hj2AMsodd fYtsMmistswdader 7 d Hdzdlsj dz! dzr = -ROQtcDL € NI
RLEBOs M dj dmsdyjdalsr otsCtolkze tsd Y:
-fted Hi2fMsodd CtOlsCtsotej d3j dedz" 7 dzOctelzL t5¢€ L3 My, s h
fted Hi2Mlsadd {§tsMmistswdede = d Hdzdlsj dz' dof = dZOGtelzLds S My , |
RLEdBOENd] dBsd3j dels' otCtelkze tMmd Z:
-fted Hj2fMseodd CttOkCtsotej d3j dede' = dOGtokzL € Ld3 Mz, sh
-fted Hi2Msodd Homistswdade = d Hdzdlsj dz do@ = dzOG B EdsC Mz, |
Rt ¢ARI11 30 J1uvuvt[(11R[ UHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltesHisdz dgf § Emddzdv:
-fted Hij2fMsadd SOt d3j dzdz" » dzOGtelzL 5C€-499. 8 ¢ Ns h
-fted Hi2fsoadd YoMmistswdzdz 7 o tfilsj ) dz = -d&O® . 7 ¢
RLEBOs M ] dmsdyjdalsr otsCtolkze tsMd Y:
-fted Hj2fMsodd CttOkCtsotej d3j dede' = dOGtokzL € Ld3 My, s h
fted Hj2Mlsadd §tsMmisswdeder = d Hdzdlsjdz' dzF = RZOGlz Lds ¢ My , |
RLEBOs M ] dmsdgjdalst otsCtolkze tsMd Z:
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- fted Hj2fMbodd CtOlsCtsotej d3j dedz’ 7 dzOctelzL t5¢€ Ld3 Mz, s h
-fted Hij2fMsoadd YoMmisswdedzr 7  Hdzdlsj dz' dz" 7 dzOGtelzLds¢C Mz, |
RIsjteOyd sdedzOV Issydetsfmls :
-fted Hj2fmsadd QteOlthsate;dmdzdzfﬂljdz@GteIZLtsC— 0.050 %
- fted fisodd Hdzdlsj dz' dzr 7 dzOGtelzL SIKI = 0.064 %
{BMhij sdzd uj Mlsets disjteOyd?2 i
[LZ01RI
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
dlsOlskf tejh j dadw = dzO2H ] dets
stejh ddz
100 tewy jdzdw o dzj Z2OfteWGc0Oj Bd3s2 tOMIsw dalzlsts2 Otsd30[s|zte;
- MeoOLkz fmMdzj tBKOL o Odedw™ Iste jlhsqddzr ¢ [1056.66
-fted Hj2fmisadd QtGOlSQtSStGJCBJdZerfI:S,CB@IGtGIZLISQ: 1 ®@35. 35
-g’tr;cf Hi2Mmadd ftMmistswdade" » d HiRKEJ &z dz¥ = dzOGtef 1 OL44. 82
zdwddz tsOfr]Qts stejhddz 9 daj ZOf W cOj dBBs? Ot dRIOLEZEG, :
-dz;g’ SHBd s dz' dzOw = 0. 338sdd3r c, sh
Ijtrats sdzy dlsj dz2 dzOw as,crc, |
ssi WWdydjdes dimfsdz L. Mjy Gt btejh ddshsts2 Csiisd kcrc
strzrLUJuufBsfau? Jarelryrr o
E_] B 1
Fgt i
1= | 1=
[(z]
g
NonepedYHose CeYSHMEe 2JAeMeHTAa
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oo (vir=] | e ——
-11.00 0.00 +1.10
o= [ranr=] |
400 0 +400

HE.HPFLIEHI-'IF[ oOT KpPATEOBDEMEHHHX HATDYSOK

NDM R1 - BepuéduKaumoHHblie 3aaa4mn
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oo (vir=] | e ——
-11.00 0.00 +1.10
o= [ranr=] |
400 0 +400

Hanpm&nmn OT OOCTORHHHXY M OAMTEMBHHXK HATDYSO0OK
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3agaya 1.8: [Ouarpammbl — KPMBOJIMHENHbIE

LefRrRUEBLVOC rialtfoARTVI DRI fpOUIBS[HU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1. w1 63.13330.2018. 1 jltsdede' §j d Y jzjLtsBjlstsdeds § CtdeMistelz €y
2. oolssdBBOdL Jqteso Odzdz' | BilssHT t©WOMYUjO BOMMdoedsr = . B. € 5dzf
dOf oWy j dzdes s fsfistswddd (®BjbssHduimnésj fsmtsed]j)
4 Y[ 1R
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbblbbbbbbbbbbb
sdf fj ud dedv
zdteddzO fmj uj dzd ¥ b
IrMtslsO fmj uj dad ¥ h
lotofrut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
JetOdedy. ©OMCte. biwjhdd dzj dzOf W ¢ O BBS?2 OLBOEZEGT :

- dzj ftesHsdzy s dzd dats g as,crc,ult,sh
- ftesHsdy dIsj dzf dzts § s,crc,ult,| = a 0. 300 d3a3
tOmMyjbdzr 2 HJOdj Iste dgj dzOf W G O dBsS?2 O ROz’ ds
vydls St WWdwydj dzls O HO =
lrudn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s®@fmMm Bjlsdd s ftsydtshmisd dzO My OlsdJ
 OCtOBRBO MsMmissw ddwv B J IstdzO
st WW¥dydjdzls odzdwded™w cGcteOHd ] dzlstse oHhitWos te &30 y 2 0.907
t OMmud bdesy Mofteslsdodzj dzdd B J IstsdzO Retfigj,osseflz sy Olsds 11. 00 [1 O
t Ofmud bdetsy Msfteslsdodzi dedy BJlssdzO tMjotsdilz tOMIswy j dad ¥ Rbt, s
sl WWdydj dzs Effdzse d2 ©OB®IST fy Olsashecs B § Is 5dzO 1.000
sl WWdydjdads Emizsea d?2 OBl ©OMIsHbhdtzlstsets B jIstsdz® 1. 000
1 OyOdzt dzf 2 dBsHEd EfttkzetsMmisd BJIstdo Eb
rrvortciocfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s O BOIsZter 5 ftetsydesMmisd dzO tOMmilswy j dzd §
 OCtcOBRBO MsMissw ddW Ottdk3Olskzts’
t Offud bdetsjy Misftetslsdodzj dedj OtdEOlskzter tOMIswy j dzd¥ Rs, se
sl WWdydj dzs Effdzse d2 t©OBIST OtedzColsszts' = 1.026
[sHEd EfttketsMmisd OttdzOlkztsr Es
gt r1R 1r1o¥tciocfde otfovurz (4 his.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d3cB] Z [ &3] b Y BBIEHE] Bd] d 1§ d3BBH] Z [ d&3d3] d [ di3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
50.0 50.0 28.0 b 350. 0 50.0 28.0 b 50.0 450. 0
350.0 450.0 28.0 b
It z1RrRr verR[RC JulJurRu($fduviruprditremri i {4 L Y[1RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltesHisdz df § fddz :

-fted Hj2AMsodd CttOlSCBotej d3j dede" » dzOGtelzL 5¢-500. 0 € Ns h
-fted Hj2AMsoadd ftsMmistswdader 7 d Hdzdlsj dz! ez 7 -BOOQDL € NI
RLEBOENdj dBsd3j dzels otCtelze tsMd Y:

-fted Hj2fMksodd CtcOlsSsotej d3j dedz’ 7 dzOctelzL t5¢€ Ld3 My, s h
-fted HjAMsodd YoMmistswdzder = d Hdzdlsj dz dz" =7 dzOG ez Lds ¢ My , |
RLEBOs M dj dmsdyjdalsr otsCtolkze tsMd Z:

-fted Hi2fMsodd CtOlsCtsotej d3j dedz" 7 dzOctolzL t5¢€ L3 Mz, sh
-fted Hj2Mbsoadd fYsMmistswdzder = d Hdzdlsj dzr dzr 7 dzOG ez Lds ¢ Mz, |

l1vustri1lREL VHR[ R
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
q’w

~ o X
g oC

n dOctkzL 5¢-499. 8 ¢ Ns h
d Hdzdlsjdz dz 7 -&ROOLPL €§ NI
s :
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-fted Hj2fsoadd CtObSBotej d3j dzedz’ - MEEQesthizL & g 9. 96 ¢
-fted Hi2fMsedd fsMmisswdadg » d Hdzdlsj dzt dz" 7 dzOGtelz Lds¢C My , |
RLEBOEs M ] dmsdjdasr otsCtokze tsid Z:
-fted Hj2fMsodd CtOlsCtsotej d3j dedz" 7 dzOctolzL t5¢€ Ld3 Mz, s h
-fted Hi2fboadd f sMmistsw dzdzg'nn de© GHedzd ldsjCdz! dylz |, | =L 0.00
RIsjteOyd sdedzOV Issydetsfmls :
-fted Hj2fMsadd CtObSBmotej d3j dedz’ - UdgBCEtolzL & 0.063 %
-fted Hi2fMlsoedd Hdzdljd &« &OctEHl ¢ = 0.035 %
IBhjj CStdzdyjmlsets dilsjteOyd?2 i = 123
I CZl1REC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
dlsOlskzfy tejh j dadw
st hdde
1 @tewy jdedw o dzj ZOftewec O dBs?2 ttOMmMsw dzklsts?2 Oted3OI bkt :
- MeOLkz Mz tBKOL s Odedw™ Istsjlhsddzr ¢ = 10 23.90
-fted Hj2fMkodd CtOlsStotej d3j dedz'lims ,BMGtolzL 5C = [1@®B28. 33
-fted Hi2Mksadd fYMmisswdade » d HiBGKEj dz' dz" = &OGtefL I OL42. 27
zdted dzO0 tOMCt. Iejhdd o dj dzZOftcw c0Oj i3s2 OOkt :
- dzj ftesHisdy dIsj dzt dzOW as,crc, sh
- fesHsd) dlsj dzt dzOW = 0. 17asggd3r c, |
ssi WWdydjdes dimfsdzr L. Mjuyu. 5 btejh ddshsts2 Csiisd kcrec
vst(zrR1U v s {av? Jarelry(rl o
R B 1
IZI“ L] 1
L
MonepedYHose CEUSHME DISMEHTE
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oo (vir=] | e ——
-11.00 0.00 +1.10
o= [ranr=] |
400 0 +400

HE.HPFLIEHI-'IF[ oOT KpPATEOBDEMEHHHX HATDYSOK
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oo (vir=] | e ——
-11.00 0.00 +1.10
o= [ranr=] |
400 0 +400
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3aga4va 1.9 KpusuaHa narnbaemoro *.6. anemeHTa
McTouHMK: PacyeT Kene3ob6eToHHbIX KOHCTPYKUMI 6e3 npeaBapuTeibHO HanpsayKeHHoW ap-

MaTypbl: MeToauyeckoe nocobue / GAY «dLC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 44,

MUcxopHble AaHHblE: Kene306eTOHHbIN 3/1eMEHT NPAMOYrObHOMO CeYeHMA C pasmepamm

=1000 mm, =200 mm, =27 mm:

9 6eToH TAXKenbI Knacca No NPOYHOCTM Ha CKaTue B15;

1 HeHanparaemas apmaTypa B pacTaHyTOoM 30He 5@14 A400.

MN3rnbatowmin MOMEHT Npu AEeNACTBUU MOCTOAHHbIX U O/INTE/bHbIX HAarpy3oK = 25,5 kKH-m.

CpaBHeHMe pe3ynbTaToB pacyeTa

NDM npu ncnonb3oBaHuu guarpamm:

Ean.
A UCTOUYHUK

Mapamertp
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX

KpnBuM3Ha npu AeicTBMM
NOCTOAHHbIX U AJIUTENIbHbIX 1/m 0,00999 0,00742W /-25,7 % 0,00923/-7,6 %

Harpysok (1/ )

1. OTKNOHEHMe NPU UCNO/Ib30BAaHUN KPUBOMHEWHDBIX AMarpamm aedbopmmnpoBaHMA MaTepranos 0bycioBAEHO 0COObIM
y4eToOM No/3y4ecTi 6eToHa B COOTBETCTBUM C METOAMYECKUM Nocobrem «ABTOMaTU3NPOBAHHbIE METOAbI pacyeTa mac-
CUBHBbIX Xene306eTOHHbIX KOHCTPYKLMI NPpY 06bEMHOM HaNPAMXKEHHOM COCTOAHUNY, pa3paboTaHHbiM PAY «DLIC» [2].

OTHOCUTENbHAA BIAXKHOCTb BO34yXa OKpYKatoLel cpeapl npuHata 73 % (r. Mocksa).
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3agaya 1.9: [uarpammbl — KYCOYHO-/IMHENHbIE

VefRrRUEBLVOC roaltfoARTTI dorfR2TUBE?Y[fYyvyYyHU?

{fevr {1l orrROtHftcsv R L1 0L RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
4} 63.13330.2018 Jjlstsdedz" | d YJdziLtsBiltsdede | StsdemilstezS ydd.
g Y[1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
sdf M uj dedw
zdteddzO fmj yj ded ™ b
1" sls0 M uj ddw h
totofrut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
MOLOSIsjtedMmMisdSe O fsdzL yj Misd B J IstsdEO 3.400
t OBtslIsO BjlstsdzO iBj Y HEy do)tej N d 2O 5] ( HO =
1run
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMM BJilsdd ft ftsydsiisd dzO My OlsdJ
rq’OGtsOd3d30 Msmissw dzgdw B J IstsdzO
t Ofud Isdats sfteslsdodzj dzgdj BJjlstsdzO tsfj o sdBz My Olsd 8O Rbc, s
t Ofpyd lsdzts Moftetslsdodzj dzdj B JjIstsdzO tsfyj o sB@Bk tGOfr]lsWxgdzq’“ Rbt, s
stsiWWq’uq’szls Emdzsed?2 t©OBIsr My Olsosheas B § Is 5dzO 000
si WWduydjdas EfmMdzsea d?2 t©OBBIST tOMisovbdlitz Istsc6 s =BJ|STSdZOl 000
1 OyOdzt dzf 2 dBsHEd EfttkzetsMmisd BJ IscsHBO 24000 [} O
rrvoeortciocfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhb
s zOMfM OOzt 5 ftosydshlsd dO ttOmlswy j dzdj
 fOCtOBBO Msmisswdzdy Oted3Olskzter = Holkndz dzj 2 dzOW
t Ofud bdesy Msftetslksdodzj dedi OtedzOlkztsr tsOfanWxgdzq’“ Rs, se
ssi WWdydd dzs EfmMdzsed?2 t©OBESIsT Otcd3Cossztsr 1.026
[ sHEd EfttkzetsMmisd OttdizOkkztr Es
guffr iR 11 értcadrfdes otfovuvtzg (5 Nbs.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ &3] Z [ B3] b dMBMIBE] Z [ BB] bdYBBKL Z [ Bd] d [ B3d3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
100.0 27.0 14.0 b 300.0 27.0 14.0 b 500. 0 27.0
700.0 27.0 14.0 b 900. 0 27.0 14.0 b
Itrzirr ver[RC JurfurRup[ 21 Ar1vt ¢ rrevsfausrR L1 oLturr1
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
l tsH 5dz dzOW fd dzO N
RLEdBO¥ N2 dBsdijdls oatStelze tsMmd Y Ld3 My
RLEdBOshd?2 dsdzj difsd 94sC tclzc Mz Ld3 =
Rt OARILL 3L J1UBt[11R[ UVHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltesHisdz! detsy EMmddzd § N
RLEdBOE N2 dRBBrdsst Y Myl =
RLGEdBOE¥ N2 dBtsdzj dzls oasStekze tsfpd Z Ld3 Mz
RIsjteOydtsdedzOW Istsydatsmls! ] = 0.034 %
IBhjij Csdzdyifmets dlsjttOyd? i = 464
readftfoArRr I Aot rrevsfauvsrR L o0Lturpi v fdd #rY[1LRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
{Mio0Ow tldtsmdlsj dz' dzO¥ Hj W istedsOydwUx = 0.000000
stedodL dzO0O oS tekze tsfyd Y 1/ ry = 0.009229 1/ &3
stcdodL dz0 otsCtcke tMd Z 1/rz
} dztsh OH!  teOMlsw dzzIsts?2 L tsdz" fJ ud dedw | At
} dzsh OHY My Olsts?2 L sd" MJ yd dedw = 90p. 0 Mmd3 Ac
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3agaya 1.9: [Ouarpammbl — KPMBOJIMHENHbIE

VefRrRUEBLVOC roaltfoARTTI dorfR2TUBE?Y[fYyvyYyHU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

1. w)l 63.13330.2018. Jjlbtdder j d ¥JjdzjiLBBjlsdd | S$tdistkzSy

2. dolts®ROdL oo Odzdz’ j BjlstsHT ©OMYjlsO ®OMMdody 5 3. B. §ts5dz
dzOf oWy j dzdes a3 Msfls sof daf I ¢ § fBJ fstsftse d )

g Y[1R[

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

sdf fj ud dedv

zdteddzO fmj uj dzd ¥ b

IrMtslsO fmj uj dad ¥ h

lotofrut 3

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

MOLOCjtedmisdCO dlkyjmsd Bjssdd s [2]= 2.280

t OBlsO B jlstsdzBic3] o dzydsd) ( HO =

1ru i

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhb

s oMM Bjlktsdzd fts ftesydsiisd d&zO fy OlsdJ

 OCttOBBO MsMmisswddw BjlstdO ted o sdzd dzj 2 dzOW

sl WWdydjdals odzdwdedw cGtOHd dzlstse onhjtWgs te BOyH 2 1.085

t Oy bdesy Mesfteslsdodzjdzdj BJjlstsdzO BMjotsdkz My Olsds Rbc, s

t Offud bdesy Mtsftetslsdodzj dzdj BJIlstsdzO B otsdsz twOMmiswy j dzd & Rbt, s

st WWdydj dals E@REzsBY2 My Olstsets B J Is tsodkle = 1.000

st WWdydjdads EfmMdzseo d2 OBl tcOMlsvbitzlstsets B jIssdz® 1. 000

10UOd dzFr 2 dssHEkd Eftkcesmisd BjlstdO Eb

trvortcaocrfoc otfovut o

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s 2O OkdkOlkter §t ftesydtshisd dz0 twOMmlswy j dzd §

 JOCteOBRBBO MsMissw dd¥ OttdOlskzts’

tOfMud bdesjy Mesfteslsdodzj dzdj Otd3Olskzter ©WOMIsW Yy j dad ® Rs, se

st WWdydjdads kfmdse d?2 OB OtsdgOolsstz tor = 1.026

[SHEd bEfitkeshmisd Ow®kOkkisr Es

surtr1rR 1r1eltc (f({3 Mg.f)ovut 3
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Y [ d3ds] Z [ &BB]lb MBMBIBEE] 2 [ BBl bdYEEE  z [ ddg] d [ d3d3]

o~

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
100.0 27.0 140 b 300.0 27.0 14.0 b 500. 0 27.0
700.0 27.0 14.0 b 900.0 27.0 14.0 b
Itrzirr ver[RC JuyJerur]?21 L Arruvtd rrevsfevsrR 11 0Lturr1
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1 tsH sdzr dzOw fpd dzO N
RLEGBOE N2 dBsRj dzls easCtelze tsMd Y Ld3 My
RLGBOE N2 dBsdzj dzls oS tekze tsfd Z Ld3 Mz
Rt ¢ARI11 30 J1UVUVRCU11R[ UVHR]J
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ltesHisdz detsy EMmddzd g N
RLEdBO¥ N2 hBtsd3zj dzls oatsStelza tsfd Y Ld3 My
RLEdBO N2 dRsdkg ddsig SZ tolz Mz Lds =
RIsjtOydtdedzOv Istsydatsfls: i = 0.075 %
[Bhjj Stddyjfmlsets dilsj eOyd?2 i
readtfoArRrR I Apruvt rrevsfeaor v oLtorpi1f4d #rY[LLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[Mjo0Ow wmldsmdlsjd d@Ov Hj¥sdkoydwlx = 0.000000
stcdodL dz0 otsCtkze tMmd Y 1/ ry
stcdodL dzO otsCttke tMd Z 1/rz = 0.000000 1/ 3
} dztsh OH!  teOMlsw dzzlsts?2 L tsdz" fyJ ud dedw | At
] dzsh OH! My Olts?2 L tsdzg" M yd dedw ] Ac
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Totofruvt3a 1 o4tuvrpinddd dryrirRe JurJemup [ 21 Aprut ¢ rruuvs
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
IMioOw yjMmksCtsmis! D x x
RLEB dOWY 3 jiMmsismls! osCttkze Md Y Ldj Dyy
RLGEdB dzOW 1y j Miskigls shmas@ Dz zdi =
rimsCtmis! wlsdtsmdlsj d dzs tsMj2 YZ Lot} Dy z
sEteHddzOlO yjdste® 3 jMmsismisd 5 d Y Yec
sStcHddzOIsO yj dalste® 3 jMlsSsmisd § Zschd Z = 107.98 B
ed3jhjddj yYjdzste® xy jMmlsSsmisd 5 igfYcy = B 0. 00
ed3j M jdedj vy delsteO® yjMmlsSsmisd 5 gz = Bk 9. 98

ot ofrovtz sruodrd vogtvrprird4d UYL URC
bbbbbbbbbbbbbbbbbbbbbbb&&&&&&&&&&&&&&&&bbbbbbbbbbbbbbbbb
[ OS¢ fd 5O dz dgOW tslsdesmdls i dz' dgOw n j W slesOmafx o= B j IS05.dRj0 0 7 6 4

[ ddzd 3O dz! dzOV tslsdetsfydlsj dz dzOW Hj W s edhoyndivn e 0.89Q0646ts dzj

[ OSMd BOdz detsdy 2O 6w 3 § dad J B lstsdijb, max = 1o 1.17

[ ddzd BBOdz' desj deOftew >y jdzdi ® Bjlstsdzgjdb, min =-374 [10

dtej Hdzj § dzOftewy. o Bjlstsdsj o teOB iupi,2m YOfmlisd-1.42 WJ d@&d v

ot ofruvtza 11 odrtecdorfdes otfovotz 1o4tvrrurddd L YLURC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ O¢Md BOdz dzOw slsdasmdlsj dzr dzOw Hj ¥ slcszOmad®y o= Ots d§0.Is0z00j6 0 1

[ ddzd BOdz? dzOv wldesmdlsj dzr dzOw H j W sedsOydivn o =Otc 3GUs.200j0 6 0 1

[ OCMdBOdz! detsj O tewy jdedj o Oted3Olsiizstsjma x = [12@ 4. 22

[ ddzd B3Ozt desj deOftew y j dzdi o® Oted3Ols kzliesi, mi n = [12@4. 22
[rzZr1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
wlsOlskzim tjh jddW

s ¥Wdydjds dmfsdy Lso Odzdw My Olsets B IstsdzO kb
[Isdesdls. SsiWWdydjdads dfpf. O@Dls .z tedzj dzOK s = 0.150

HDHEPEHHGE CedweHME 2DIEeMEHTA

ob [MMNa]
-11.00 0.00 +1.10
os [MNa]
400 0 +400
PECHPE,II;EJIEH.HE HaHpHIEHHﬁ oo Ce"weHME JIeMEHTA
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3 MpenBapuTeNbHO HaNpPAMKEHHbIe KeNe3006eTOHHbIE KOHCTPYKL MM

3agava 2.1 Hecywaa cnocobHOCTb n3rnbaemoro X.6. anemeHTa
NPAMOYro/IbHOTO CeYeHusn
(pa3pylLeHure no pacTaHyTon apmaType)
UcTtouHUK: Pacyet npeaBapuTenbHO HanpAXeHHbIX »KenesobeToHHbIX KOHCprKLI,Mﬁ: MeTO-
Anyeckoe nocobue / GAY «dUC». M. MuHcTpoit Poccuu, 2015 [4].
Mpumep pacyeta — Ne 2.

McxopHble gaHHble: Kene306eToHHbIA 31eMEHT NPAMOYrO/IbHOrO CeYeHUA C pasmepamm
=300 mm, =700mm, =50 mm:

9 6eToH TAXKenbIN Knacca No NPOYHOCTU Ha CxKaTue B25;
1 HeHanpsraemas apmatypa B pacTaHyToi 30He 310 A600;
1 Hanparaemasa apmaTypa B pacTtaHyTOM 30He 232 A600;

i npeaBaputenbHoe HanpsaXeHMe c ydeTom Bcex notepb 0 = 440 MMNa.
MonHbIN N3rnbaroWwmm MOMeHT =570 KH-m.

Pe3ynbTaT: Hecylan cnocobHoOCTb He obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTta

Ea NDM npu ncnonb3oBaHuu guarpamm:

usm.

Mapametp UCTOYHUK

KPUBO/IMHEHbIX KYCOYHO-/IMHEUHDbIX

MpeaenbHbI n3rnbatowmia
MOMEHT | npw peiicTeum KH-Mm 539,5 5472 / +1,4 % 547 /+1,4 %
nonHoM Harpysku Y

Hecywasa cnocobHocTb - He obecneyeHa He obecneyeHa He obecneyeHa

1. MNpu npoBeaeHUM PacYeToB U3rMBaemMbIX 31€MEHTOB HEOBXOANMMO aHa/IM3UPOBATh KECTKOCTHbIE XapaKTepPUCTUKK
Harpy»KeHHbIX ceyeHuit Bo U3bexaHMe Ype3smepHOro pocta npornbos (ocobeHHo Ansa cnaboapMMPOBaHHbIX 3N1E€MEH-
TOB).

2. KpBoAMHeHan aMarpamma 6eToHa NPUHATA C YYETOM BAUAHUA rPagMeHToB aedopmaLmii.
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3agaya 2.1: [uarpammbl — KYCOYHO-/IMHENHbIE

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
4} 63.13330.2018 libtsdede § d NjdzjLtsBjbtsdede | StsdemlstezSydd.
g Y[1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
svdf fj uj dedv
zdteddzO fmj uj dzd ¥ b
IrmslsO0 Mmj uj ded v h = 700 o3d3
1rudn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm Bilbtsdd ft ftsydtsiisd dzO0 My Olsdd
Ot OBRBO MsMisswddw B J IsdzO = Istej ndzd dzj 2 dzOW
t OMmMuyd bdesj Mftetssdodzjdedj BjlstsdZO BMjosdkkz My Olsds Rbc
t OMmMud bdesy Mofteslsdodzidzdy BjlstsdzO tsfjosdz tOMIswy j dzd ® Rbt
sl WWdydjdads Emzse d?2 tOBSIsT My Olsosbses B § Is 5dz0 1.000
sl WWdydj el 2z fpBaslsT tOMsW dgzlstse t© betj IstsdzO = 0.000
1 Oyodz dzf 2 sHbkd EfttkzetsMmisd B jIstsdzO Eb
rrvortcaocrfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm OttBOkzte' sfjlsd §d® Yddmisw 3 j dad § = A600
rq’OGtsOd303® MemMissw ddw Oted3Olskzter
t Ofud Is dets Msftetslsdodzj dzdj OtedZ3Olskzter tOMIsw y j ded ¥ Rs
t Ofud Isdets Mesfteslsdodzj dzad j OtedBOlEEGT ﬁ]xOqu’“ Rsc
5tsiWWq’uq’szls Emzseo 2 OBl OtedzCossizte’ = 1.000
[ sHEd EfttkzetsMmisd OttdizOkkztr Es
1ortciorfoc otfovut e
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhb
s &zOMfM OOzt 5 ftesydshlsd dO ttOmlswy j dzd j
 JOCtcOBRBBO MsMissw ddWw Ottdk3Olskzts’
t Ofud bdetsj Mtsfteslsdodzj dedj Otd3OlsizZRs peOMIsw 3= ded 520 [10
{tOMmyd sdesy Mfteslsdodzj dzgdj OtedziOlskzter fr]>|Olscf'5 Rspc
sl WWdydj dzgs EfMdzse d2 tOBSIST OtedzColssizps = 1.000
[ sHEd EfttkzetsMmisd OttdizOkkztr Esp
1 tcjoHOtedIs j dzt detsd dzOf tew y j dzd 4§ dsp = [10 440
gt r1R 1r1o¥tciorfde otfovurz (3 his.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d3cB] Z [ i3] b MYMBMWBIBE] 2 [ B3] bdYHBBH Z [ d3dd] d3d3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
50.0 50.0 10.0 b 150.0 50.0 10.0 b 250. 0 50.0
gt r1R 103tciorfle otfovurz (2 his.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbibibbb
Y [ d3cB] Z [ i3] b MWMBMBlBE] Z [ B3] bdYRBW Z [ Bd] d [ d3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
100.0 50.0 32.0 b 200. 0 50.0 32.0 b
Itrzirr végelf gerorf?21L Aot e rrevsfevsr 11 otvrpi 1 d sy
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
l tsH sdz dzOw fd dzO N
RLEdBOBNdY? dBedj dls oasCtekze tsMd Y My = 7. 00 €
RLGEGBOE N2 dBsd3j dzls oS tekze tsfd Z Ld3 Mz
VER[RC Juv Ttrrdotropf?2v {1 1o3tcrr1irRCc o0t fouvut 3
Jv1ferRur [ 2?21 Arrvt o rrevsfaor 11 o4torp1iif4d drY[L1RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbb b bibtbibibtbtbtbibtbtbtbibtbthbtbibtbthbtbtbb bb b bt
1l tetsH sdz! dzOw Mmd dzO -707.7 €9 N p
RLGEdBO¥ N2 hBsdzj dzls oatsStelze tsfd Y -202. 28BS Mp, y
RLGEGBOE N2 dBsd3j dzls oS tekze tsfd Z Ld3 Mp, z
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RU[tOARIUIV1LIL J1UBt[11R[ UHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
l tosHisdz detsj kfddzdj N
RLEJBOY N 2 HRsdjdls sasStelze id Y (GRTHG My
RLGEdBO¥ N2 dBsdzj dzls oasCtekze tsfypd Z Ld3 Mz
RIsjtOydsdedzOW Istsydatsfyls u = 0.092 %
[(Bhjj Codzdyjflsets dlsjteoyd? i
reAadtfoArRr 1 Aprwy R rdrqetossrfr1i1 {4 8L YTI1RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
{Mio0Ow ldtsmdlsj d dzOw HjWistedOydwUx - 0.800746

stedodL &0 oetsCtekze tsfMmd Y = 0.012514 1/ 4/ ry
stcedodL dzO etsCtekze M Z 1/rz
1 dzsh OHY OfMsw dzksts?2 L sde fpj ud ded v ] At

} dzsh OHY My Olss?2 L isde" MJ yd dedw | Ac
ot odirs 1o4tuvrrivddd sryYriRrRe JurfeRrRurf?20L Arrvt o rreus e
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
IMioOw yjMmksCtsmis! D x x
RLEBAdZOW xjMmMk¢smis: otCttkze tMd YDyy = Ldl 9571 ¢
RLGEGdBdZOW Y jMsCtsMmis! esltekke tMMd Z Ld3 Dzz
rimMsSmls! ldashmdljd ds sfjj2 YZ L Dy z
ststeHddzOO yjdaste® 3 jMsCtsmisd 5 tsfd Y Yec
ststeHddzO O yj dzsteO 3 jMisSsmisd 5 tshd Z Zc
ed3jh jddj yYjdesteO® y jMlsSsmisd 5 igfYcy = Bz 0. 00

wud3jh jddj yYjdzste® »y jfidsSasmisd 5 shpZc = Bk 41. 04

Yot odfrutz sruf1rd vo4torrindad wrYCrLURC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ OCMd BOdz? dzOw lsdesmdlsj dzr dzOw H j W slbgOmadxr o= B j ISOsdBj05159

[ ddzd B30z dzOV tsls@s sk Eas dgOydw o BYls,smEjn -0.803476

[ OCdBOd detsj dzOf oWy jdzdj o B Istsdijb, max = [100.00

[ dded B5Odz! desy Ofwyjdedi o BJlstsdzilb, min =1450 [1 O

dtojHdz] j dOftwy. o Bjltsded o t©OBBM,2M FOMIs 12.88] i J &d W

1ot ofrut 3z 1r1odrtcaorfds otfovutz vo4tuvrrrddd wrY[LURC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ OCd BOd dzOv Gldshdlsj d dOw Hj % clskOmax o= Ot dfO.Istz0s4j5 9 6

[ ddzd B3O dz' dzOV slsdesmdls j dz' dzOw n j W s telisOyndivn o =Otc G3OUs.Z00j4 5 9 6

[ OCdBOd detsj dzOf oWy jdzdj © Otsd30OIsizsts jma x = [15@ 9. 90

[ ddzed B30 dz' detsj dzOf oWy jdzdj © OtedsOlskiiesj, mi n = [15@9. 90
Potofrutz 103t cdor dd tourfrrvuftial dryY[r1RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ O¢Md BOdz dzOW tslsdesmdlsj dzr dzOw n j % slesdpOymfavx o= O to d§O.Is0z04j5 9 6

[ ddzd BOdz' dzOW tslsdatsfydls j dzr dzOW H j ¥ s tedsOoy,dmi e =0 tc d3CUs.Z0g0j4 5 9 6

[ OC Md 3O dalz@Afstgw 3 j dzdf § © OtedzOlskztec dsp, max = [15@ 0. 52

[ dded BOdz! detsy dzOftew y jdedi © Otd3Olslkzlesip, mi n = [15@ 0. 52
trZ01RT
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
ulsOlblzf tojh jddw = 02 Hj dzts

st WWdydjds dmitsd L so Odedw My Olstseéts B j IstsdzO k b
[bdsmdls. ¢t WW¥dydjdds dmyf. tOMls. dzj ZOftc. OtBOEZtsr ks
{detsfdls. t;mwwquq;dzls dfmf. toOfls. dOft. OtdOlskzts" ksp
[(MsOlssydy | HjWBtedBOydd o dOfwwcOj 352 OttdOlizts]

s
1rdvzeédec vl fuefaipyfev? [aprewlroyrl o
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ob [rarr-] | S
-14.50 0.00 +0.00
o= =] | S
400 a +520
osp (-] [ S ]
=400 a +520

PECHPE,EE.]IE:H.HB HaHpHI&HHﬁ oo Ced"WSHME 2JIeMEHTE
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3agaya 2.1: [uarpammbl — KPMBOJIMHENHbIE

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1. w1 63.13330.2018. 1 jltsdede' §j d Y jzjLtsBjlstsdeds § CtdeMistelz €y
2. dolbtsd@BOdL dietso Odzdz" § dEd stsHT t6OMYd sO d@OMMdoedz = . B. € t5dzf
dZOf oWy j dzdzts i3 Mtsdgfsismiafidj HCtsj §tshtsedj)
g Y[1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
sdf fj ud dedv
zdteddzO fmj uj dzd ¥ B3d3 b
IrMtslsO fmj uj dad ¥ h
1rudn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm Biltsdd ft ftesydtsiisd dzO My Olsdd
Ot OBRBO MsMmissw dzdv B J IsdzO = Ctodo sdzd dzj 2 dzOW
st WW¥dydjdzls odzdwded™w cGcteOHd ] dzlstse oHhitWos te &30 y 2 0.907
t Ofud bdetsj Msfteslsdodzidedj BJjlbBdO tMmMjotsdlz My Olsd: Rbc
tOfmMyd sdetsy Mtsfteslsdodzj dzgdj BJjIlstsdzO tsMj oatsdBz tOMmilsw y j dad Rbt
sl WWdydj dzs EfMdzse d2 t©OB®IST fy Olsashecs B § Is s5dzO 1.000
st WWdydd das Efmdzsed?2 OBl tOMisbditzIstsc ts =BJ|STSdZO 0.000
1 OyOdzt dzf 2 dBsHEd EfttkzetsMmisd BJ IscsHBO = 30000 f1O
rrvoeortciocfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s &zOMfM OOzt 5 ftesydshlsd dO ttOmlswy j dzd j
 dOCtOBRBBO MMisswddY Ottd3OlsEtsr = Ctedo sdzd dzj 2 dzOWw
t Ofud bdetsj Mfteslsdodzj dedj OtdBEOIskz tOMISW Y j dzed ¥ Rs
{Omyd sdesj Mfteslsdodzj dzdj OtediOlskzter fr]>1015q"5 Rsc
sl WWdydj dzgs EfmMdzsea d2 ©OBBIST OtedzColsszts’ = 1.000
I sHEzzEf ckecsMisd Ottd3Olskzter Es
1o¥tciorfoc otfovut ¢
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf OttdkOizttr 5 ftesydshlsd dO ttOMlswy j dadJ
 OCtOBBO MsHEHBEOERE B’ = Ctd
t Ofmud bdesj Mftetslsdoe dzj dzedj OtedsOlskzter tcOMmilswy j dad s Rsp
t OfmMyud sdetsy Msfteslsdo dzj dzdj OtedzsOIskzter My Olsd® Rspc
sl WWdydj dzs EfMdzse d2 t©OBIST Ote dzColssizps ' = 1.000
I sHEd EfwtkzesMmisd OttdzOlkzter Esp
ltejHoOtedlsj dz detsj 2O tew ¥ j dzd § dsp = [10 440
go(tr1iR 1r1odltcdorfies otfovuvty (3 NMis.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ &i3cB] Z [ BBl b MEBMBIBHE] Z [ BB] bdYBBKL Z [ B3] d [ di3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
50.0 50.0 10.0 b 150.0 50.0 10.0 b 250. 0 50. 0
so(tr1iR 1ortciorffs otfovut3g (2 Mis.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ &3cB] Z [ 3Bl b MYMBMIBE] Z [ &3dB3] bdYBBW Z [ Bd] d [ di3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
100.0 50.0 32.0 b 200. 0 50.0 32.0 b
Iltrzirr ver[RC Jurfurup[ 21 Ar1vt ¢ rrevsfausrR L1 oLturr1
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbblbbbbbbbbbb
l esH 5dz &zOw fd dzO N
RLEdBO¥ N2 dBsdij dls asStekze tMmd Y Ld3 My
RLGEdBOE¥ N2 htsdzj dzls oS tekze tsfpd Z Ld3 Mz
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VerR[RC Ju 1trnldeUrepprcrrrRe Ot fouvut 3
Juvirferur 21 Ar1wvt ¢ rrevsfauvr 11 o4torpi 1 f4d #rY[LLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1l tsH sdz dzOw Md dzO -707.7 € N p
RLEGdBOs N d2 dRcdj zthdeo BC ckzc -20Mp 3EBSY =
RLEBOE N2 dBsdRjdls oS teke tsfd Z Lds Mp, z
Rt ¢ARI11 30 J1ULvuvt[(11R[ UHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
l ecsHBsd desy EMmddzd g N
RLEdBO¥ N2 dBsd3j dzls easStelze tsfd Y Ld3 My
RLEdBOs N2 &sdj difsd 92sCtokzc ts Mz Ld3 =
RIsjteOyd sdedzOV Issydesmlis! 0] = 0.094 %
{Bhjj SCtdzdyj fmsets dlsj tOyd? i
readtfoArRrR I Apruvt rrevsfeaor v oLtorpi 1 f4d #rCY[LLRC
bbbe»H»H»bbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbb
[Mjo0Ow wlsdtsmdlsj d &zOY Hj W stdkOoydwUx - 0.800712
stcdodL dz0 otsCtke tMmd Y 1/ ry
stedodL dz@ otStke tid Z 1/rz = 0.000000 1/ &
] dzsh O tOfmw dgklsts?2 L tsdzr g wg ded W ] At
1 dztsh OH! My Olts?2 L tsdgr M ud dedw ] Ac
ot ofrovt3a 1o4tuvrpvrddd dryriRrRe JurferRur[?21f Arrvt ¢ rruvs
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb]
{MdoOw yifmis¢smlis: DX x
RLEBAdOW xjMmMkt¢smis: otCttkze tMd Y Lo Dyy
RLGB OV yJiMisCtsMmisd BdsCtke Dz z Ld3 =
rimesmls: wlsdsmdlsj d ds sMj2 YZ Ld} Dy z
stssteHddzO O yj delste® 3 jMisSsmisd 5 shd Y Yc
sBteHddZOISO yj dzste® 3 jiMmMlsSsmisd s tsMd Z Zc
sdBiMiddi yjdlsteO 3 JiMmksCmisd ¢t tsipfYcY = &gds 0. 00
sd3j hjdedj yjdzsteO 3 jiMmbsStsmisd 65 iz = B 32. 10
ot ofruvtza apudwedrrir {44 sryYriRre
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ O¢Md BOd dzOv lsdshdlsj d @Ow Hj ¥ sloBomaxw o= B j S0s.dj0 4914
[ dded &30 dz dzOW tslsdetsdls j dzr dzOW W j W ts O, yndiwn o 0.68034196 dzj
[ OCMd BOddz@AftEw 3 j dzedy o B jlstsda db, max = [100.00
Jdded 3O dz! detsj dzOftewy jdedj o B Istsdzjdb, min =1450 [1 0
wtoj Hdzj J dzOf oW y ® Bjltdzg o teOB siyp,2m YOMmisH12.08] Y j @d W
lotofrut s 1rvodttcaorfds vt loPuvbBBYTDRCUC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
[ O¢Md BOdz dzOw tslsdesmdlsj dzr dzOw Hj ¥ slcs3Omad®y o= Ots d§O.Is0z04j3 7 0
[ ddzd BOdz dzOW wldetsmdlsj dzt dzOw HJWB@ﬁ@wWWna:@m@okzmm4 370
[ OCMd &30dz! dets§ dzdePf B P B3OS Iz 16 § ds, max = [15@2.51
[ dded B3Odz! detsy dzOftew y jdedi © Oted3Olskzlesj, mi n = [15@2.51
Yot ofruvtza 103tcaorfds otfovut 3z vo4tovrrr1d4d HLY[LLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbihbtbtbtbtbbbbbbbb
[ OCfd &3O dz O tslsdetsmdlsj dz dzOv  H j ¥ slesdpO ywfa'x o= Ot dO.IszOA4i3 7 0
[ dded &30 dz dzOW tslsdetsdls j dz' dzOW W j W tsteldfsOoy,dmi e =0 tc d3Q0s. Zacdj4 3 7 0
f OCMd dBBOdz! detsy dzOftewy jdadfj o OteddOIslizstepi, ma x = [15@8.10
[ dded B3O dz! detsj dzOf tew Mysjzdrdjj © OO Gsp, min = [15@8.10
[LZ01RI
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
dlsOllzf tejh j dedw
sstWWdydjdads dmitsd L so Odedw My Obtsets B jIstsdzO k b
{Isdzsdls. St ¥Wdydjdzs dfmf. tOMmls. dzj ZOfte. OttdBEOlskztsr ks
[bdsmdls. Csi¥W¥dydjdks dfmf. ©oOMls. &Oft. OLdBOlktsr ksp
I MsOlstsyde § HjWBtedOydd o WRREEWEO] @Bs2 OtedO
1revzéc sl fufarfav? Jarelryrlo
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ob [rarr-] | S
-14.50 0.00 +0.00
o= =] | S
400 a +520
osp (-] [ S ]
=400 a +520
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3agava 2.2 Hecywaa cnocobHOCTb n3rnbaemoro X.6. anemeHTa

NPAMOYro/IbHOTO cevyeHua (pa3pyLlleHmne no cxkaTomy HeToHy)

McTouHMK: PacueT npeaBapuTe/ibHO HaNPAXKEHHbIX Kene306eTOHHbIX KOHCTPYKLUMIA: MeTo-
Andeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [4].

Mpumep pacyeta — Ne 3.

McxoaHble AaHHbIe: Kene306eTOHHbIA 3/1IeMeHT NPSAMOYro/IbHOro CeYeHUs C pasmepamm

=300 mm, =700 mm,

= 4 4

1 npepBapuTenbHOE HaNpAXKeHMe C y4eTOM BCex NoTepb O

=60 mm, '=30 mm:

MonHbIA N3rnbatowmini MOMeHT

Harpy3oKk =750 KH-m.

6EeTOH TAXKENbIM Knacca No NPOYHOCTU Ha cKaTue B30;
HeHanpsaraemas apmartypa B pacTaHyTol 3oHe 2010 AH600C;
HanpsAraemas apmatypa B pacTaHyToi 3oHe 432 AH600C;
Hanparaemas apmaTypa B cxkaToi 30He 2016 AH600C;

=485 Ma.

=790 KH-m, B TOM Yncnae oT NOCTOAHHbIX U AAUTENbHbIX

Pe3ynbTaT: Hecyllaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTa

NDM npu ucnonbsosaHum guarpamm):

En.
Mapametp - UCTOYHUK
b8 KPUBOAIMHEMHbIX KYCOUHO-NIMHEMHbIX
MpeaenbHbI nsrnbatowmin
MOMEHT . Npu AencTsum KH-m 792,4 829/ +4,6 % 851/+7,4%
nosHoi Harpysku U
MpeaenbHbI nsrnbatowmin
MOMEHT npu aencTenn
. PV A kH-m 758,2 780/ +2,9 % 806/ +6,3 %
NOCTOAHHbIX U AIUTENbHbIX
Harpy3ok (M
Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. Mpu npoBeaeHNN pacyeToB M3rnMbaemblXx 31€MEHTOB HEOBXOAMMO aHaNN3MPOBATb YKECTKOCTHbIE XapaKTepPUCTMKM

Harpy»eHHbIX ceyeHunit Bo nsbexaHune ypesmepHoro pocra nporn6os (ocobeHHo A8 cnaboapmMmpPOBaHHbIX 31eMeH-

TOB).

2. B pacueTbl BBegeHa 6a3oBas apmaTtypa Kaacca no NpoYyHocTv Ha pactaxeHne A600. MNepexoa K apmaType Kaacca

AH600C ocyuecTBneH Npu nomoLy 0606LeHHbIX KoadduumeHToB ycioBuii paboTbl apmaTypbly =Y =1,0769.
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3agaya 2.2: [uarpammbl — KYCOUHO-/IMHElHble (KpaTKoBpeMeHHble Harpysku)

VIS RrRUDBLOC TUAftTOARTIT SRV L PRI

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
4} 63.13330.2018 libtsdedz § d 2 J dzj L tseddtlomizzde jff sCdsdgfij lsm{tvS y d d .
g Y[1RY
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
svdf fj uj dedv
zdteddO fmj uj dad ¥ b
I MislsO Mmj uj ddw h
1rudn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMfm Bilbtsdd ft ftsydtsiisd dzO0 My Olsdd
Ot OBRBO MsMisswddw B J IsdzO = Istej ndzd dzj 2 dzOW
[Ofr]u;lsdztsg Mcfteslsdodzj dzgdj BJlstsdzO tsMmj atsdgz My Olsd ¥ Rbc
t Ofud Isdets Msfteslsdodzj dzgdj BjlstsdzO tsfj oz ttOMmlsw y j dad 8 Rbt
5ts¢WWq’uq’szls EmMdzse d?2 ©OBSIST My Olsasbses B § Is s=dA@O0
stsiWWq’uq’szls Emdzse d2 OBl tOMlsovbdtz ssets =B jIstsdzO 0. 000
1 Oyodz dzf 2 sHbkd EfttkzetsMmisd B jIstsdzO Eb
rrvortcaocrfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf OttdkOikzttr 5 ftesydshlsd dO ttOMlswy j dadJ
rq’OGtsOd303(D MemMissw ddw Oted3Olskzter
t Ofud Is dzts Meftetslsdo dzj dzd 4 Y PdkdEOIskztcr ©COMRY = 520
t Omud Is dzts Mefteslsde dzj dzdj OtedzsOlskzter ﬁ]xOqu’“ Rsc
5ts¢WWq’uq’szls EmMdzse d?2 ©OBSIsST Otcd3Cossz ter = 1.077
[ sHEd EfttkzetsMmisd OttdizOkkztr 0 1O Es
1ortciorfoc otfovut e
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s &zOMfM OOzt 5 ftesydshlsd dO ttOmlswy j dzd j
Ot OBBO Msmisswdzdy Oted3Olskzter
t OMmMyd stpsf tetslsdo dzj dzdj OtedzOlslzter tOMmlsw y j dad s Rsp =
t OMmyd lsdztsj Msf tetslsdodzj dzgdj OtedsOlskzter My Olsd¥ Rspc
sl WWdydj dzgs EfMdzse d2 tOBSIST OtedzColssizps = 1.077
[ sHEd EfttkzetsMmisd OttdizOkkztr Esp = 200000 [1O0
ltcjHO OtedIsj dz' detsjy dzOff tow 3 J dzd § Gdsp = [1 0 485
gt r1R 1r1oYtciorfde otfovurz (2 his.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d3cB] Z [ 3Bl b MBEGBE] Z [ B3] bdYBBL Z [ Bd] d [ di3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
30.0 60.0 10.0 b 270.0 60.0 10.0 b
gt r1R 103tciorfle otfovurz (6 NMis.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d3cB] Z [ i3] b MWMBMBlBE] Z [ B3] bdYRBW Z [ Bd] d [ d3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
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334a4a 2.3  TpeuwmHOCTOMKOCTb MHOTOMYCTOTHOW MANTbI MEPEKPbLITUSA
McTouHMK: PacyeT npenBapuUTeNbHO HANPAMKEHHDbIX Kene306eTOHHbIX KOHCTPYKUUI: MeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].
Mpumep pacyeta — Ne 15.

UcxogHble AaHHble: MHOrOMyCTOTHaA NAWTa NepeKkpbITMA ¢ pasmepamn = 1490 mm,
=220 mm, =27 mm:

9 6eToH TAXKeNbIl KNacca No NPOYHOCTM Ha CKaTue B20;
1 wHanparaemas apmaTypa B pactaHyTol 30He 4014 AH600C;

i npeaBaputenbHoe HanpaxeHMe c y4eTom Bcex notepb @ = 485 MMa.

MonHbIN N3rnbatoLWmMn MOMEHT =57,8 KH-m, B TOM uunce OT NOCTOAHHbIX U AINTENbHbIX
Harpy3ok  =46,5 KH-m.

Pe3yn bTaT: Tpewu HOCTOMKOCTb obecneyeHa.

CpaBHeHue pesynbTaTtos pacyera (1)

E NDM npu ncnonb3oBaHun guarpamm:
Mapametp A UCTOYHUK

Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
MomeHT TpewnHoobpasosariva kH-Mm 54,7 63,42 / +15,9 % 67,0/ +22,5%
O6pa3oBaHMe TPELLMH B CTaann

P peL A - obpasytoTca He 0bpasytoTca He 0bpasytoTca

3KCMnAyaTaLmm
LLIMpMHa pacKkpbITUA TPELLMH NpuU
HEMNPOAOIKUTENBHOM AENCTBUM MM 0,020 - -
HarpysKku o
TpewmHOCTOMKOCTb - obecneyeHa obecneyeHa obecneyeHa

1. MpoBepAeTcA TOIbKO HENPOAOMKUTE/IbHOE PACKPbITUE TPELLNH KaK camoe He6naroanﬂTHoe.

2. KpBoanHeiHan aMarpamma 6eToHa NPUHATA C y4eTOM BAUAHWUA rpagueHToB gedopmaLmii.
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t Ofmud bdesy Mftetslsdodzj dzdi OtedzOlskzter tGOfI’]lSWXJdZCf“ Rsp, s

sl WWdydj dzs Effdzse d2 t©OBIST Ote dzColssizps ' 1.000

[sHEd EfttketsMmisd OttdzOlkztsr Esp

ltejHo Otedlsj dz detsj dzOf tew 3 § dzd § dsp = [10 485

so(tr1iR 1ortciorfles otfovut3g (4 Nis.)

bbbbbbbbbbbbbbbbbbbbbbbb bibibtbbbibbtbtbibtbtbibitbthtbtbbbbbbbbbbbbbbb bt

Y [ &i3cB] Z [ BBl b MEBMBIBE] Z [ BB] bdYBBKL Z [ B3] d [ &3]

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

-680.0 27.0 140 b-290.0 27.0 14.0 b 2490 . 0 27.0

680.0 27.0 14.0 b

Itrzirr verR[RC JuyJurur[?21 L Arruvtd rrevsfeuvsrR 110t urr1

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

ltetsHsdz! dg" § Mmyddz :

-fted Hj2fMksodd CtOlsStsotej d3j dedz’ 7 dzOctekzL ¢ 0.0 C{WNsh

-fted Hj2Msoadd fYomistswdzdz @  Hdzdlsj dz' dz" = dzOctelzL 5€C NI

RLEBOs M dj dmsdyjdalsr otsCtolkze tsd Y:

-fted Hi2fMsodd CtcOlsCtsotej d3j dedz" 7 dzOctelzL t5¢€ L3 My, s h

fted Hi2Mlsadd {§tsMmistswdede = d Hdzdlsj dz? dor = dZOGtelzLds S My , |

RLEdBOENd] dBsd3j dzls otCtelkze tMmd Z:

-fted Hj2fMsodd CttOkCtsotej d3j dede' = dOGtokzL € Ld3 Mz, sh

-fted Hi2Msodd Homistswdade = d Hdzdlsj dz dor = dzOG B EdsC Mz, |
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VeRrR[RC Ju Ttrrloetruopf 20y 1o2tcrriRrRc o0t fouvut 3
Jvirferur 21 Ar1wvt o rrevsfauvr 1 oqtorpr 4L #ryY[rUR
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
l osH s dz dzOW  fd dzO -298.6 ¢ Np
RLEdBO¥ N2 dBsd3j dzls easStelze tsfd Y -24. 17LdE Mp, Yy
RLEBOE N2 dBsdRjdls oS teke tsfd Z Lds Mp, z
Rt ¢ARI11 30 J1ULvuvt[(11R[ UHR[RC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbhbbbbbbbbbbbbibbibbtbbb b b
ltesHsd df § Emddzdv:

-fted Hj2Mlsodd CwOCmot] dij dedz’ 7 ZOC kL 5€ Ns h
-fted HjIMboadd fYoMmistswdzder = d Hdzdlsjdz dz" 7 dzOGctlzL 5¢ NI
RLEBOs M ] dmsdjdalsr otsCtelze tsfd Y:

-fted Hj2AMsoadd CtOlsC o tajtsj dedz" 7 dzZOE oMy, s h =Ld3 57.80
-fted Hj2fMlsoadd ftsmisswdade » d Hdzdljd d 7 &OGtlkLdsS My , |
RLEGBOs N ] Bodj dzlst otsCtekze tfd Z:

-fted Hj2fMkodd CtOlsSotej d3j dedz’ 7 dzOctelzL t5¢€ Ld3 Mz, sh
-fted Hj2fseadd ¢ tiHsdd'Islgdelz'Rdz'dr dzOG telzL B¢ Mz, | L&z = 0
RIsjteOyd sdedzOV Issydetsfmls :

-fted Hj2AMsoadd CtOlCsotej d3j dzdz’ - UdgBctelzL & 0.045 %
-ftcd Hj2Mlsadd HdAdlsjd d' = dOctkl ¢ = 0.018 %
{Bhjj CStdzdyjfmsets dlsj tOyd? i = 570

[LZ01RE
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
dlsOlskzfy tejh j dadw

st hdde BtoOL z8 Isfyw

strzrR 1 Jueuv{sfuuv? [airedliryr1o

HDHEPE"—IHGE CedweHME 2DIEeMEHTA
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...E...

-15.00 a. +1.35
osp [MNa]
-600

+488

ob [MMNa]

+600

HEHPHEHHH oOT KpPATEOBPpESMEHHHX HATDYIOK

aob [MNa]

-15.00 0.00 +1.35
osp [MNa]

-600

+600

HEHPHEHHH OT OOCTORHHHXY M OAIMTEMBHHEHK HATPY3SO0OK
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3agaya 2.4 TpelwmnHOCTOMKOCTb PpeDBPUCTON NANTLI NEPEKPbLITUA

McTOUHKMK: PacueT npeaBapuUTeNbHO HaNpsaXKeHHbIX }Kene30b6eToOHHbIX KOHCTPYKLUMIA: MeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].

Mpumep pacyeta — Ne 16.

UcxoaHble paHHble: pebpuctaa nanta nepekpbitva ¢ pasmepamu =80 mm, = 350 mm,
=475 mm, =50mm, =50 mm:

6eTOH TAXe bl Knacca No NPOYHOCTU Ha CKaTue B25;
HeHanpsAraemas apmartypa B pacTaHyTol 3oHe 110 AH600C;
HeHanpsaraemas apmarypa B cxaToi 3oHe 1010 AH600C;

= -4 4 -

Hanparaemas apmaTypa B pacTaHyToi 30He 1025 AH600C;

I npeaBapuTenbHoe HanpsaXeHue C yyeTom Bcex notepb 0 = 305 MMa.

MonHbIM 3rnbatoWwmMn MOMeHT = 66,0 KH-m, B TOM Yncnie OT NOCTOAHHbIX U ANUTENbHbIX
Harpy3oK  =60,0 KH-m.

Pe3ynbTaT: TPELWMHOCTOMKOCTL 0becneyeHa.

CpaBHeHue pe3synbraTtos pacyera (1)

E NDM npu ncnonb3osaHuu amnarpamm:
MapameTtp = UcTouHuK
Usm. KPUBOJIMHENHDIX KYCOUYHO-/IMHENHbIX
LLIMpMHa pacKpbITUA TPELLMH Npur
MPOAO/IKUTENILHOM AENCTBUM MM 0,107 0,135/ +26,2 % 0,128/ +19,6 %
Harpyskm e
TpewmHOCTOMKOCTb - obecneyeHa obecneyeHa ObecneyeHa

1. MpoBepAeTca TONbKO NPOAO/IKUTENBHOE PAaCKPbITUE TPELLMH KaK camoe He6naroanﬂTHoe.

2. KpuBoanHeiHan amarpamma 6eToHa NPUHATA C YYETOM BAUAHUA rPagneHToB gedopmalmii.
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3agaya 2.4: [uarpammbl — KYCOUYHO-/IMHENHbIE

LefRrRUELBLVOC TUAftfoAR[VL DERIJpPOUIBSHU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

4] 63.13330.2018 libtsdede § d NjdzjLtsBjbtsdede | StsdemlstezSydd.

4 Y[ 1R

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

vdtf M ud dedw = lkOotetso 5

zdteddzO tjBtO fmj uj dad ™ b

] sdzdzOwW o Msls O MfMj yd ded w h

zdteddzO ftsdtd Mmjujdd® b f = 475 B3

1" Ml fsdSd MmJ ud ddw h f

lotofrut 3

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

JeotOdzdy. t©OMSte. btejhddz dzj ZOftew e 0O B2 Oted3Oskzter :

- dzj ftesHsdzy s dzd dats g as,crc,ult,sh = 0. 400 dsd
- ftesHBdY dIsj dz¢ dzts as,crc,ult,|

[etwtOdzdy. ©OMSt. bjhdd ZOfwveOj 35?2 OLBOEZE" :
-dzJu’tstsHtsdzxq’lstszztsJ asp,crc,ult, sh
q’tsrtssdzqusjdzidztsj asp,crc,ult,|

[Ofr] dbbdzr 2 HdOMBiste dzj ZOf W e O cIs2 Ottd3Olskzter ds

[Ofr]u;lsdzfﬂ HJOMRj Iste dzOf W c O B2 OtedBOIskzter dsp

vydls St WWdwydj dzls © =HO

Iru

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s zOMfm Bilbtsdd ft ftesydtsimisd dzO0 My Olsdd

 OcteOBRBBO MisMissw ddw B jIstsdzO ISt j n dzd dzj 2 dzOW

[Ofr]q;lsdztsg Mcfteslsdodzj dzgdj BJIlstsdzO tsMmjoatsdiz My Olsd® Rbc, s

t Ofud Isdats Msfteslsdodzj dzgdj BjlstsdzO tsfj otz ttOMmlsw y j dad 8 Rbt, s

stsiWWq’uq’szls Emdseo d2 ttOBslsr My Olosheas B j Is ts=dzO 1.000

stsiWWq’uq’szls EH&zsby2tcOMiswY dzzlsts¢ 5 oBhjitls sdz0 = 1.000

1 OyoOdz dz" 2 BsHbkd bEfttkzetsMmisd B j IstsdzO Eb

trrortcaocrfoc otfovut o

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s oM OttdkObkt’ #Ht§ OBy Y j dd = A600

 OctcOBBO Mtsmissw dzdy OtedzOlskzter

t Ofmud bdesj Mftetslsdoe dzj dzedj OtedsOlskzter tcOMmilswy j dad s Rs, se

sl WWdydj dzgs Effdzse d2 tOBSIsT OtcdzColsszter = 1.000

IsHEd Eftkzetsfisd OttdsOlktsr Es

1oltciorfoc otfouvut ¢

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

s &zOMf OttdkOlkzter 5 Hftesydshlsd dO ttOMmlswy j dzd j

Oc @B MsMistsw dzd v OtedzOlskzter

t Ofmud bdesj Mftetslsdoedzj dzedj OtedsOlskzter tcOMmlswy j dad s Rsp, s

sl WWdydj dzgs Effdzse d2 tOBSIST Ote dzColssizps = 1.000

[sHEd Eftkzetsflsd OttdsOlktsr Esp = 200000 {10

ltcjHO OtedIsj dz' detsy dzOff oW 3 J dzd dsp = [1 0 305

g tr1lR 1r1odtceorfds otfovut 3z (2 his.)

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d&3cB] Z [ 3Bl b MYMBMldE] 2 [ B3] bdYRBW Z [ Bd] d [ di3a3]

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
40.0 25.0 10.0 b 40.0 325.0 10.0 b

guvtr1lR 1o¥tcaorfds otfdvuvt3z (1 Nis.)

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ d&3cB] Z [ i3] b MYMBMBl®E] 2 [ &3] bdYRmBW Z [ Bd] d [ di3a3]

bbbbbbbbbbbbbbbbbbbbbbbb bbbbbbibibibtbibtbbbibtbtbtbbbbbbbbbbbbbbb bt
40.0 50.0 25.0 b
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IltrzirRr ver[RC Jurfurup[?21f Ar1vt ¢ rrevsfavsrR L1 oLturr1

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

ltesHSdz! dg" § Mmddz :

-fted Hj2AMsoadd Cle@BECAHowPaRclzL ¢ Ns h =

-fted Hj2fMlsoadd ftmisswdade » d Hdzdljd d 7 &OctlzL ¢ NI

RLEGBOs N ] dBodj dzlst otsCtekze fgd Y:

-fted Hj2fMkodd CtOlsSoatej d3j dedz’ 7 dzOctelzL € Ld3 My, s h
ftod HJj2Mise dqzdf st dzd s dz' dz' = dzOcGtelzL ¢ My , Lid3 =

RLEBOs M ] dmsdjdalsr otsCtelze tsfd Z:

-fted Hj2AMsoadd CtOlEotej d3j dade" 7 dzOCtelzL € Ld3 Mz, sh
-fted Hj2fMlsoadd ftmisswdade » d Hdzdljd d 7 &OGtlkLdsS Mz, |

VeRrRJRCILDrlIotrur 210 f1f 1voltcrr1irRCc o0t fouvut 3

Juvir{erur 21 Ar1vt ¢ rrevsfauvr 11 o4torprrf4d #rY[LLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

1l tsH sdz dzOw Md dzO -149.7 ¢ N p

RLGIB O ha@gPpdzlsgseo sC sz tMd Y -26. 33LdMp, vy =

RLEBOE N2 dBsdj dls oS teke tsfd Z Lds Mp, z

Rt ¢ARI11 30 J1uvuvt[(11R[ UHRJRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

l etsezsde’ § kMdddw:

-fted Hj2Msadd CtOlCmotej d3j dade’" 7 dOCtclzL € Ns h
-fted HjIMboadd YoMmistswdzder = d Hdzdlsjdz dzr = dzOctlzL 5¢ N |

RLEBOsNd] BdRj dls'r otCtekze fd Y:

-fted Hj2fMsodd CttOkCtcotej d3j dede' = dOGtokL € 66LARBRO CMy, sh
-fted HjIMboadd YoMmistswdzder = d Hdzdlsj dzt dzr 7 dzOG iz Lds ¢ My , |

RLEBOENd] B dls'r otCtekze fd Z:

-fted Hj2AMsoadd CtOEotej d3j dede" 7 dOCtolkzL € Ld3 Mz, sh
-fted Hj2AMsodd YofMmisswdzder » d HdzdMEj dz dz" R =dzO@ctezLdsD. 00 ¢

RIsjteOydtsdzdzOw Issydztsfls: :

-fted Hj2Msadd CtOlCsotej d3j dade’ - UdgBctolzL & 0.018 %
-fted HjAMsoadd Hdzdlsj dz' dgf = dzOG el € = 0.050 %

[Bhji Stdzdydifmlsets dlsjtcOyd? = 402 i

[ LZL1RI

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

dlsOlskzfy tejh j dadw

st M dde

1 O0ftewy jdedw o dzj ZOf W EOj Bs2 tcOMsw dzklsts?2 Oted3sOlskztej :

- MeOLlz sz tBKOL s Odedw Istejlhsqddzr ¢ = {10 31.95
-fted Hj2Msadd CtOlCmotej d3j dadz'lrs , BAGCtokzL 5C = f1o72.16
-fted Hj2Mlsoadd ffmistwdede = d Hikd 4| dz' dzr 130.890¢6 tof 1 O

Zzdteddz0 ttOMSte. Istejh ddz o dzj ZOftew e 0O B2 Oted3Olslztcy :

- dgj ftesHEsd dIsj dz dzOW as,crc, sh
- ftesHBBdy dIsj dz¢ dzOW as,crc, |

100 twy jdzdvw o dzOf tew ¢ Oj s d3QUndsjv: dzlz Is ts 2

- MeOLkz Mz tBKOL s Odedw™ Iste jlhsdpdzcr ¢ = [1@®@35. 25
-fted Hj2Mlsoadd CtOS o te] dj dzdz s pz@chtelz L 5C = [1™®57.53
-fted Hj2Msadd YfMmistswdader = d HIRPplSjdz dz" 7 dEOctf 1 HA20. 28

zdted 20 ©OMOtfdz btc ZOf oW ¢ O B2 OOk is] :

- dgj ftesHEsd dIsj dz dzOW asp,crc, sh
- ftesHsdy dIlsj dz dzOW asp,crc, |

ssi WWdydides dmftsdz L. Miy 5 btejhddshsts?2 Csiisd kcrec

strekev essfav? Japelpryrro

NDM R1 — BepudpuKaLumoHHbIe 3aga4um 114 /131

MpeagapuUTeNbHO HaMpAXKEHHbIE ¥Kesne306eTOHHbIe KOHCTPYKLMK



CONSTRUCTIONLAB

’I:lll
[v]

HDHEPE"—IHGE CedweHME 2DIEeMEHTA
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ot (=] | B T
-18.50 0.00 +1.EE
s [narr=] |
-600 0 +600
rsp i) o ey
-600 0 +600

HEHP.FLE&HHH OT OOCTORHHHXY M OAMTEMBHHK HATDRYS0OK
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3agaya 2.4: [uarpammbl — KPMBOJIMHENHbIE

LefRrRUEBLVOC rialtfoARTVI DRI fpOUIBS[HU?

{1 Ll ovrRr rJc YtfrsuvrtJIOLRC
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
1. w)l 63.13330.2018. Jjlbtdder j d ¥JjdzjiLBBjlsdd | S$tdistkzSy
2. polssBOL Jtetso Odzgdz" §| B ItsHT tOMYJIlsO BOMMdedzr = 3. B. ¢ ts dzf
dzOff tew 3 j dedes 3 Msdglsiswwafiqi ¢ 5§ ¢ smsedj)
4 Y[ 1R
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
sdf fj ud dedw
zdteddzO0 tojBtO M wd ddw b
1 '2dzO% o' Mtsls O M ud ded v h
zdteddzO §sdtd Mmjujddw b f
I r sl ftsdz¢d M4 yud ddw h f
lotofrut 3
bbbbbbbbbbbbbbhbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
JeottOdzdy. tOMSte. btejhddz dzj ZOftew e 0O B2 OtedBZOskzter :
- dzj ftesHsdzy s dzt dats g as,crc,ult,sh
- ftesHBdY dIlsj dz¢ dzts as,crc,ult,|
[etwtOdzdy. ®©OMSt. bjhdd ZOfwveOj 3?2 OLiBOEZE" :
- dzj ftesHisdy s dzt dats asp,crc,ult, sh
- fesHsd dlsj dz! dats asp,crc,ult,|
t OfmMud Isder 2 HdOd3j ste dzj dzOf W c O Bs?2 Oted3OIskzter 1 0. 0d B3
t OfMud bde" 2 HJOdj Iste dzOf W e O B2 OtedzOlslzter dsp
vydls St WWdwydj dzls O HO =
lrufn
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s &zOMfy B J Istsd®ydetsmlifde dzO My Olsd J = B2
Ot OBRBO MsMmissw dzdv B J IstdzO
st WW¥dydjdzls odzdwded™w cteOHd ] dzlstse oHhitWos te &30 y 2 0.976
t OMmMud bdesy Mofteslsdodzidzdy BJjlstsdzO tsfyj o sz MY8ISHE [ 1 O Rbc, s
t OfMud bdesd Msftetslsdodzj dzedd BJilstsdzO tsfjotdkz tOMmiswy j dad ® Rbt, s
st WWduydd dzs Efmdzsed?2 tOBtSIsr My Olsoskects B § Is 5dz0 1.000
sl WWdydj dzgs Effdzse d2 OBl tcOMmisovbdtzstsegts B jIstsdz® 1. 000
10YOdz dzr 2 BsHbkzd bkftkzeshmisd Bjlstsdo Eb
trvortcaocrfoc otfovut o
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s ZOfMAe BOIszter 5 ftotsydesMmisd dzO twwOMmlsw y J dzd §
[ JOCtOBBO MMistsw ddy OttdOlkts:
t Ofud bdesd Msftetslsde dzj dzedd OtedzOlskztsr tGOfr]lsW>|4dch“ Rs, se
ssi WWdydydls Efdtsed?2 tOBBls' OtedCisszts’ 1.000
[SHEd Efttkzeshmsd OttkOkktsr Es
1o¥tciorfoc otfouvut ¢
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
s zOMf OttdkOlkter (5 ftesydtshisd dO tOMiswy j dad §
[ JOCtOBRO MMistw ddy OttdOlskts’
t Ofmyj sdetsj] Mmtsftetslsd o dzj dad J* Y Qidatf®ls z te " tsOfr]lep,ser = 600
ssi WWdydydls Efdtsed?2 tOBBls' Ot dCosszps' 1.000
[sHEd EfttketsMmisd OttdizOkkztsr Esp
ltejHo OtedIsj dz! detsy dzOf oW ¥ j dzd J dsp = 0510 3
su(tr1iR 1r1odtcdorfie otfovuvty (2 NMis.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ &3cB] Z [ Bl b MYMBWBIBE] Z [ B3B] bdYBBWL Z [ B3] d [ di3a3]
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbbbbbbbbbbbbbbibibibibbthbb b
40.0 25.0 10.0 b 40.0 325.0 10.0 b
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surtrirR vodtcaorfds otfovuty (1 NMis.)
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
Y [ &&] Z [&B]lb YaBMBlEd] 2 [ ] bdYEEE 2 [ dd] $a)
bbbbbbbbbbbbb bbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbb

40.0 50.0 25.0

ItrzirRr ver[RC Jurfurup[?21f Ar1vt ¢ rrevsfavsrR L1 oLturr1

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

ltesHSdz! dg" § Mmddz :

-fted Hj2AMsoadd CtOlEotej d3j dade" 7 dzOCtelzL € Ns h
-fted Hj2Misadd fofistswdads 2 d Hdzdlsjdr d ° d&OctlzL 5¢ NI

RLGBOB N ) dBsd3jdalst oStk tshd VY:

-fted Hj2fMkodd CtOlsSotej d3j dedz’ 7 dzOctelzL € Ld3 My, s h
fted Hi2Mlsadd {¢tMmisswdede = d Hdzdlsj dz' dz@ 7 dZOGtclzLds¢$ My , |

RLEBOs M ] dmsdjdalst otsCtelze tsfd Z:

-fted HjAMsoadd CtOEotej d3j dede" 7 dzOCtelzL 5€ 00 Ed Mz, sh
-fted Hj2Misadd fofistswdadsy 2 d Hdzdlsjd d 7 d&OGtlLdsS Mz, |

VER[RC Ju Ttrrdloetruopf 20y 1o3tcrrirRc o0t fouvut 3

Jvir{erur 21 Ar1vt ¢ rrevsfavr 11 oLtorprrd4d #rY[LLRC

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

1l tetsH sdz! dzOW  Mmd dzO -149. 7 ¢ N p

RLEdBOE N ddjdls otlttkze tMd Y -26. 33Ld§ Mp, vy

RLEGBOs N2 B3] dzls oasCtekze thd Z L3 Mp, z
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3aga4a 2.5 KpuBuaHa pedbpmncton NanTbl NepekpbiT1A

McTouHKUK: PacueT npenBapuTeNbHO HaNpsaXKeHHbIX Kene306eTOHHbIX KOHCTPYKLUMUIA: MeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].

Mpumep pacyeta — Ne 18.

UcxoaHble paHHble: pebpuctaa nanta nepekpbitva ¢ pasmepamu =80 mm, = 350 mm,
=475 mm, =50mm, =50 mm:

6eTOH TAXe bl Knacca No NPOYHOCTU Ha CKaTue B25;
HeHanpsAraemas apmartypa B pacTaHyTol 3oHe 110 AH600C;
HeHanpsaraemas apmarypa B cxaToi 3oHe 1010 AH600C;

= -4 4 -

Hanparaemas apmaTypa B pacTaHyToi 30He 1025 AH600C;

I npeaBapuTenbHoe HanpaXeHue C y4yeTom Bcex notepb 0 = 145 MMa.

N3rnbatowmin MOMEHT Npu AeNCTBUM NOCTOAHHBIX U ANUTENbHbIX HAarpy3oK = 60,0 KH-m.

CpaBHeHMe pe3ynbTaToB pacyeTa

En NDM npu ncnonb3oBaHuu guarpamm:

usm.

Mapametp UCTOYHUK

KPUBO/AIMHEMHbIX KYCOYHO-/IMHEUHDbIX

KpuBM3Ha npu geicrsum
MOCTOAHHBIX U AJIUTENbHbIX 1/m 0,00723 0,00731M / +1,1 % 0,00709/-1,9%
Harpysok (17 )

1. KpuBoanHeiHan gnarpamma 6eToHa NPUHATA C YY4ETOM BAMAHUA rpaaneHTos gedopmaumnin. OTHOCUTEIbHAA BAANK-
HOCTb BO34yXa OKpyKatowei cpeabl npuHaTa 73 % (r. Mocksa).
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