MmaBa 6. Npo4yHOCTHOM pacyeT U apMupoBaHue
Xerneso6eToHHOWN NNUTbI

3adaHue

BbINONHUTL NPOYHOCTHOM pacyeT 1 nogbop apMUPOBaHWS NANTbLI NepekpblTus (puc. 6.1-6.2).
VcxonHble aaHHble:

- Martepuan: betoH B 20 (MmHumManbHIN knacc 6eToHa n. 7.7 CI 52-103-2007).

- TonwwmHa nautbl: 200 MM (MMHUManNbHasa TonwmHa NauTel N. 7.7 CI 52-103-2007).
[ewncTaytoLine Harpysku:

- TMocTosiHHasa — cobCTBEHHBIN BEC.

- [MonesHas Harpy3ka Ha nepekpbiTne — q = 4 kla.
MocTosiHHasa ¥ nonesHas Harpysky coHarnpaBneHbl U AEUCTBYIOT B HanpaBiieHUW, NPOTUBOMO-

NOXHOM ocu Z rnobanbHom cucteMbl kKoopauHat (cMm. puc. 6.1).

Puc. 6.1. Mogenb nnutbl B APM Structure3D
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Puc. 6.2. PacueTHas cxema nnuTbl (BUA CBEPXY)

O6uwuti nopsidok pacyema

1. TlocTpoeHue mogenu nnuTbl
1.1. BkntoyeHne pexmMma OTMeHbI onepaumi
1.2. CosgaHue 6a3oBoro (Ha4anbHoro) yana
1.3. MNocTpoeHne NoNoBUHBI KOHTYpa MANUTHI
1.4. Onepauus 3epkanbHOro oTobpaxeHus
1.5. MogenvpoBaHue nnacTuH
1.6. HanpaeneHue nokanbHOM CUCTEMbI KOOPAUHAT NNaCcTUH



1.7. 3apaHne ToNWwKHbI NNacTUH

3apaHue napameTpoB MaTepuana nnacTuH

3apaHuve 3akpenneHui

CospgaHune KOHCTPYKTUBHOIO aneMeHTa

3apaHue Harpysok

Cratnyeckuinn pacyet

Bbiuncnenne PCY n doopmmpoBaHue Hanbonee HeGnaronpuaTHOM KOMOUHaLUK 3arpy>XeHui
3apaHue napameTpoB 1 nogbop/npoBepka apMUpoBaHUS

lMpocMOTp pesynbTaToB pacyeTa

©COND>O AWM

=

locmpoeHue modenu naumsi

|_|J'IMTy Mogenumpyem CTtepXHeBbiMU 3J1EMEeHTaMK, KOTOpble 3aTeM yaandaem, OCTaBuB TOJIbKO Y3-
nbl. [lns co3gaHus BHELLHEro KOHTYpa Mogenu nony4ymslineca y3srbl HYXXHO nocrnegoesaTtesibHO obontn
LenykamMmm nNeBon KHOMKM MbILLN.

1.1. BknioyeHue pexxmmMma oTMeHbI onepawuin
Mepen Havanom MNOCTPOEHWUS PEKOMEHOYETCA BKIIOYUTL PEXUM OTMEHbl onepauun. Bknio-
YUTL/BBIKMIOYUTL TOT PEXMM MOXKHO C NMOMOLLIO braxka onumm OTMeHa onepauun meHio Pepaktu-

poBaHue. [py BKNIOYEHHOM (pnaxke CTaHOBATCA aKTMBHbLIMU KHOMKW Ll OTMEeHUTb U (2 MosToO-
pPUTb NaHenu MHCTpymeHToB Pann.

1.2. Co3paHue 6a3oBoOro (HayanbLHOro) ysna
Insa co3gaHvsa U pegakTMpoBaHUst Modenn npeaHasHadeHbl MHCTPYMeHTbI naHeny HapucoBatb,
KoTOpasi Mo YMONYaHWO pacnonoxeHa BepTukanbHO cneea. Co3gaBaTb MOAENb MOXHO B Nobom n3
YeThbIpex OKOH, MpK 3TOM OHa ByaeT aBTOMaTUYECKM OTODpaxaTbCsl HAa BCEX OCTarnbHbIX Buaax. B gan-
HOM crny4ae B kayecTBe paboyero Bbibepem okHO Bupg cBepxy.
MocTpoeHne Mogenu Ha4yMHaeM C TOro, Y4TO B NMPOM3BOSILHOM MeCTe BblOpaHHOrO OKHa CTaBUM

. . H: .
HayanbHbI (6a30BbIN) y3en: Haxxumaem KHOMKy -~ & HoBbIM y3en naHenu MHCTpymeHToB HapucoBatb
(meHto PucosaHnuel/Y3en/lo koopauHaTtam) u enkaem JIEBOW KHOMKON MbILWKW B MPOU3BOSILHON TOY-
Ke nonsi okHa Bua cnepegu. [NpeanonoXxum, 4To B 3TOM TOYKE PacrofoXeH NeBbl HWKHUA y3en A Mo-

| . - .
aenv nnutbl. Ecnn B pexxvime - & HoBbIN y3en LenkHyTe Ha Takom yane NMPABOW kHoMKoW MbIlwn, TO
B NOSIBMBLUEMCSH ANanoroBOM OKHE MOXHO BBECTU C KrnaBmaTypbl ero koopaunHaTtel, a umeHHo (0, 0, 0).

1.3. MNMocTpoeHne NONOBUHLI KOHTYpa NAUTbI
[na noctpoeHusa oTpeska AB (CM. puc. 6.2) HaXXMMaem Ha naHenu UHcTpymeHtoB HapucoBaTb

KHOMKY = CtepxeHb no AnuHe u yrny (meHio PucoBaHue/CtepxeHb/lo anuHe u yray), kotopas
CTAHOBUTCS aKTMBHOWM TOSbKO MOCME CO34aHust XOTA Obl OOHOro yana, U Lenkaem NEBOW kHomMKoiA
MbILWN B 0611aCTM YYBCTBUTENBHOCTM NPUBA3KM K y3ny A. 3aTem cMmeLlaem Kypcop B BEPTUKarNbHOM Ha-
npaBneHnn 1 rno Lenyky MPABOW KHOMKW MbILW BbI3blBaEM AMANoroBoe okHo [lo6aBUTb CTepXeHb
(puc. 6.3). B nonga Beoga aToro guanora 3anvcbiBaem Creaylolne 3HayeHuns:
- B none Bseoga Yron, rpag — 90;
- B none eeoga AnuHa, mm — 4000.
Yron oTCcYMTbIBaeTCA NPOTUB YacOBOW CTPENKN OTHOCUTENBHO MONOXUTENBbHOMO HarnpaBneHus
ropmM3oHTanbHOM ocu BMaa.
3aBepLuaeM BBOA MCXOOHbIX AaHHbIX HaxxaTnem kHomkn OK.

J003EHTE CTEPHEHE E

Yron, rpagyc ISD

LnuHa, rara 4000

Ok I DTME.'Hal I:npask.al

Pwuc. 6.3. [lnanorosoe okHo [lo6aBUTL cTepXXeHb

[nsa Toro 4tobbl NnocTpoutb y3en C (cM. puc. 6.2), cosgaanm ABe BCNOMOraTenbHbIX CTEPXHA —
rOpM30HTanbHbIA N BEPTUKaNbHbIAN. [OPU3OHTANbHbIA CTEPXKEHb CTPOMM TakKKe C NMOMOLLbI0 KOMaHAbl



= CTepXeHb MO ANMHE U YrAy: HAXNMaeM COOTBETCTBYIOLLYIO KHOMKY, Lwenkaem JIEBOW kHonkoii
MbILLIWN Ha NocnegHeM U3 NOCTPOEHHbIX Y3r0B (B paccMaTpmBaeMoM crnyyae 370 y3en B), 3aTeM Haxu-
maeMm MPABYHO kHOMKy MbIln U B NONSX BBOAA NOSBMBLLEroCs Ananora 3anuceisaem: Yron, rpag — 0,
OnuHa, mm — 2000. AHanorM4yHO co3gaem BCroOMOraTenbHbI BEPTUKAmNbHbLIN CTEepXeHb, ykasbiBas B
ananorosoM okHe: Yron, rpag — 90, AnuHa, mm — 2000. Vckombin y3en C ABNSETCSA KOHEYHOW TOYKOM
BEPTMKANbHOro oTpeska.

YUuTbIBas CUMMETPUIO KOHTYPa, B MOMOLLIbIO BCE TOW e KoMaHabl FH CTepeHb no AnuHe
yrny cTpoum nonosuHy otpeska CD: Yron, rpag — 0, AnuHa, mm — 2000.

Hanee HeobxoaMMO yaanuTb BCE CTEPXKHM M BCMOMOraTerbHbIA Y3en, KOTopbii 06pa3oBancs B
pesynbTaTte nepeceyeHns AByX BCMIOMOraTemnbHbIX CTEPXKHEBbLIX aNeMeHTOoB. [1na aToro BHavane Bblge-

ngeMm nognexawive yganeHuio arneMeHTbl: HaXumaem KHorky BbibpaTtb I naHenu UHCTPYMEHTOB
HapucoBatb (MeHio PepaktupoBaHue/BbiOpaTtb anemMeHT) U, yaepxusasa knasuwy Shift, wenkaem
Ha HyXHbIX anemeHTax JIEBOW kHonkoit Mbiun (puc. 6.4). BeigeneHHble areMeHTbl OKpalLvBaloTCs B
KpacHbli UBeT. YganeHne npoucxoguT nocne Haxatusa Ha knaesuatype knasuwn Delete. Ty e onepa-

LMIO MOXHO BbIMOMHUTL B pexuMMme Yaanutb BblibpaHHOe % . Bbldendem ygansiemble 3feMeHTbl U,
Ha)kaB Ha COOTBETCTBYHIOLLIEMY KHOMKY — 3TO caMasi HXKHSISI KHOMKa B NEBOW BEPTUKANbHOW NaHenu mH-
cTpymeHToB HapucoBatb (MeHio PucoBaHue/Yaanutb BblOpaHHOE) — yaansieM ux nocrie JornosHu-
TENbHOro NpeaynpexaeHns.

B pesynbtate nonyyaem dparMeHT MoAenuv, COCTOSALMIA TONbKO U3 NATU Y3MOBbIX 3f1EMEHTOB

(puc. 6.5).

[Z] ®aiin  PeaskTipoBaHMe Bua  PucossHme Harpyskn  MHCTPyMeHTe!
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Puc. 6.4. BbigeneHne anemMeHToB

1.4. Onepauus 3epKanbLHOro oTobpaxeHus
[na panbHenwero NOCTPOEHUS HYXXHO BOCMOMb30BAaTbLCA PEXUMOM CO3[aHUA 3epKanbHON Konum
(cuMMeTpUKN) NOCTPOEHHLIX ANEMEHTOB, NPeABapPUTENbHO BbIAEMNNB 3TU 3NIEMEHTbLI paMkon (cm. n. 2.1,
rm. 2).

Mocne nepexoda B pexum e BbibpaTb rpynny (MeHio PepaktupoBaHue/BbiGpath rpynny
3NeMeHTOB) CrieflyeT, HaXkaB NeBY KHOMKY MbILW, co3gaTb NPSIMOYrOMbHUK, B KOTOPLIA BNUCLIBAOTCS
BCe NMOCTPOEHHbIE areMeHTbl Mogenu. B pesdynbTaTe BCe yanbl BbIAENATCA U NPUOBPETYT KPaCHbIN LBET

(cm. puc. 6.5). anee HaxvmaeM KHOMKY [l 3epkano naHenu UHcTpymeHTbl (MeHlo UHCTpyMeH-
Tbi/3epkano). 3epkanbHas KOMus BblAeneHHoro obbekta Co3faeTcsa B MMOCKOCTM BUAA OTHOCUTENBHO
OCU CUMMETPUK, OTPE3OK KOTOPON Heobxoaumo 3apaHee nocTpouTb. C 3TOW Uenbio NepBbiM LLENYKOM
MbILLKN PUKCUMPYEM Hayano oTpeska OCYM CUMMETPUN — BEPXHUI NpaBblin y3en MoAenu, 3ateM cMeLLaem
ykasaTtesnb MbIKN BepTUKaIbHO BHU3 (CM. puc. 6.5) 1, HakoHew, BTOPbIM LLEMYKOM OTMEYaeM KOHEYHYO
TOYKY 3TOro oTpeska. Ntor onepauun 3epkano NpoaeMOHCTPUPOBaH Ha puc. 6.6.



T
s
o

@APM Structure3D - [Bug Ceepry]

[£] ®aiin  PeaskTupoBaHMe Bua PucoBsHMe Harpyskn  MHCTPyMeHTe!
[D=d|SBeo e waaas 4
[¥o T &8 s B b 2o g & 4t

i gli Laper0 j @l Crane

007 00 o007 018 02 03 038 045
b b b b b b

L

7
053 Anﬁl
wollo

038
|

015 023

T

2= .
[ 2 N
Puc. 6.5. NoctpoeHne ocu cummeTpum
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@APM Structure3D - [Bua Ceepry]
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. 6.6. Pe3ynbTat onepauumn 3epkanbHOro otobpaxeHus

1.5. MogenupoBaHue nNnacTuH

Mepexogum B pexum @ MpousBonbHass NnacTMHa ¢ pa3bueHnem naHenu MHCTPYMEHTOB
HapucoBatb (MeHio PucosaHnue/llnactuHal/llponsBonbHas ¢ pa3bueHuem). [lanee cneagyet nocne-
AoBaTenbHO LWeNKHYTb Ha BCEX y3nax, COCTaBMSIOLWMX BHELLHUA KOHTYP nnacTuHbl (puc. 6.7). Hanpas-
nexHne obxoga MoXeT ObiTb NOObLIM. [Nocne 3aBeplueHnss 06xoaa HaxaTueM KraBuaTypHOW KaBuMLLIM
Enter Bbi3biBaeM nosiBneHve guanorosoro okHa MapameTpbl pa3dueHus 1 3anvcbiBaem B More Beoja
, T. €. MakcumarnbHyl0 ONvHY KOHEYHOro anemeHTa. B paccmatpusaemom

3HayeHue wWwara pas3bueHus
criyyae B Ka4yecTBe TakoBOW

BblibepeM 1000 mm (puc. 6.8).



@APM Structure3D - [Bua Ceepxy]
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Pwuc. 6.7. 3agaHve KOHTYpa NnacTuHbI

Napawmerpel pazbuennn [ |
Make. gauHa cTopaHs! I1 0o ethd

¥ Pasiieare Ha HETHIDERUrONEHHMEM
¥ CozaaeaTk A0NDAHMTEARHEIE TOYKM HA FPAHHLE
¥ OMTUMMEHPOBETE PastueHIE

[ Cosnpasare naury

QK I OtrerHa | Cnpaet.a |

Puc. 6.8. Onanorosoe okHo MapameTpbl pa3éueHus

BosmoxHO OBa pexvma paboTbl Anst NNacTMH C NPOM3BOSIbHBIM pa3bueHnem — pas3bueHue B
0BbIYHOM pexnme U co3fanne NNnTbl (pexum v CosaaTe NUTy cM. puc. 6.8). O6bekT MnuTa xapak-
TEepu3yeTcs TEeMU XXe CBOMCTBaMW, YTO M NnacTtuvHa (TonwwmHa, matepuwan ...). Npu pacyete oObeEKT
MnuTta noggepraetcs pasbueHNo B COOTBETCTBUM C 3aaHHbIMU napameTpamu (komaHaa Pacuer |
MapameTpbl pa3bueHnsl) Ha HECKONbLKO KOHEYHLIX aneMeHTOoB. [peaycMoTpeHa BO3MOXHOCTb M3Me-
HeHus Wwara K3-ceTkn, MCNonb3oBaHUs pasnUyYHoro wara Ans pasHbix NinT 1 aBTOMaTtU4eckoro cosaa-
HMS y3noB B MecTax conpsibkeHui. MNpu atom JICK Bcex KOHEYHbIX arnemMeHToB OyayT CoHanpaBreHbl.
OpaHa nnuMTa MOXeT COOTBETCTBOBATbL TOMbKO OAHOMY KOHCTPYKTUBHOMY 3fEMEHTY, YTO AenaeTt cosfa-
HME KOHCTPYKTUBHbIX 31IEMEHTOB — Xerne3o06eToHHbIX 06ornoyek 6onee NPOCTbIM U yAOOHbBIM.

1.6. HanpaBneHue nokanbLHOM CUCTEMbI KOOPAUHAT NNACTUH
[nsa Toro 4tobbl apmaTypHble CTEPXKHWU BCEX NNacTUH UMEeNU OAMHaKOBble HanpaBreHusl, Heob-
XoauMo obecneynTb OAMHAKOBYIO OpUEHTaLMI0 ocel nokanbHbIX cucteM koopauHat (J1ICK) Bcex nna-
CTMH OOHOrO KOHCTPYKTUBHOrO arieMeHTa. C 3ToM Lenbtlo Hy>KHO BKNIOYMTL oTobpaxeHue JICK nnacTtuH

C NOMOLLIbIO KOMaHAbI 4 TMokasaTb cucTeMy KOOpAWHAT NNACTUH NaHenn MHCTPYMEHTOB duUnbTpbl
BUAa, KoTopas pacrnonoxeHa B HxHen Yactm okHa APM Structure3D, npoaHanuanpoBaTb MMEKOLLYIO-
cs opueHTaumto ocen JICK (puc. 6.9) u npn HeobxoaumocTu ee nsMeHuTb. B paccmaTpmBaeMom cnyyae
Takas HeobXxooMMOCTb MMEeeTCs, MO3TOMY BbiGMpaeM koMaHay MeHio CBoncTBa/OpueHTMpOBaTh C.K.
BCeX MJIaCTUH U C NMOMOLLIbIO aTpUBYTOB NOSABMBLLETOCH ANANOroBoro okHa 3agaem opueHTtauumio JICK
Bcex nnactuH (puc. 6.10). MNMpu aToM opueHTaumnsa nameHuTcsa Tonbko y ocen X n Y JICK, B To Bpemsa kak
HanpasreHne ocu Z (nepneHauKynspHO NAOCKOCTU NNUThI, NapannensHo ocn Z rnobanbHON CUCTEMBI
KOOPAWHAT) OCTaHETCS NPEXHUM.
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Puc. 6.9. lNokas opmeHTaumm ocen JICK nnactuH

OpHEHT aLLHWA CHCTEMbI KOOPAWHAT MAACTHH E3

CK. nnacTrHe! ~ CpMEHTHPOBATE OCk NOKENEHOA CK NNaCTHHYATOro 3NeMEHTa
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Puc. 6.10. ameHeHne opueHTauum oceni JICK nnactuH

1.7. 3agaHue TOSMLWUHBbI NIACTUH

TOJ'ILIJ.MHy MOXHO 3ajaBaTb KaK Cpady BCeM MnnacTtuHaMm, Tak U npeaBapuUTeribHO BblOENEeHHbIM.

Onsi paccmatpuBaemoi mogenu ygobHO BOCMOMb30BaTbCA KOMaHOOW ’é 3apaTtb TonuwuHy Bcem
naHenn WHCTpymeHToB CBomncTBa (MeHio CBoucrtBa/TonwmHy Bcem lMnactuHam...) n 3anucatb B
none BBOAAa NosiBuBLUErocs guanora 3agaTtb TOMLWMHY NNACTUHbI YUCIIOBOE 3HAYEHWE TONLWMHbLI Nna-
CTUH (puc. 6.11).

3a0aTh TONUWMHY NAECTHHB E

TonuuHa, M 200

QK. I DTMEHal EnpaBKal

Puc. 6.11. lnanoroBoe OKHO 3ag4aHuns TONLLMHBLI NIIACTUH

2. 3adaHue napamempoe Mamepuana naacmuH

KomaHga ? Martepuanbl (MeHio CBomcTBa/MaTtepuanbl) nossonset pabotaTb CO CMMCKOM
MaTepuanoB faHHoW Mogenu. Nocne Bbl3oBa KOMaHAbl HA 3KpaHe MOosABMSETCA O4HOMMEHHOE Anano-
roBoe okHo (puc. 6.12). Haxatmem kHonkv [Jo6aBUTb... BbI30BMTE Auanor Belbopa Tuna matepuana
(obwmin, 6eToH unu knagka), U3 BbinagaroLwero cnucka Bolbepute TN Matepuana beToH n HaxmuTe
kHonky OK (puc. 6.13). Janee MOXHO nocneaoBaTerbHO 3anonHUTL NOMs BBOAA NOsIBUBLLUErocs Anano-
roBoro okHa (puc. 6.14) 3HayeHnsIM1 NapameTpoB HY)XHOro mMatepuana, 0gHako B paccMaTpuBaeMoMm
cnyyae ygobHee Bocnonb3oBaTtbcs 6a3oi AaHHbIX. KHonka DB... Bbi3biBaeT OkHO Bbibopa maTtepuana



13 6a3sbl gaHHbIX (puc. 6.15). Beibepute TMn maTtepnana BeToH, 3aTem B Bbinagatowem cnvcke — be-
TOH TaXenbin B20, n nogtBepaute BbiIbop HaxaTnem kHornku OK.

MaTepuans E3

Crane LoGagmTs. .. |
EeToH

EetoH Tamensi B20 T |

Yganure |

anaTe ECEm |

Zanate BbUJ.BJ'IBHHbIMl

ak. I OTrieHa |
Puc. 6.12. lnanorosoe okHo MaTepuanbl
I - |
0k I OTreHa | Cnpaeka |

Pwuc. 6.13 [JnanoroBoe okHO BbiGopa
TnNa maTepuana

HazeaHue IEBTDH TAmesA B20

- MNapameTpel Matepuana

1

MNpenen TekydecTid no cxati, [Hmm™2]

MNpeaen TekYHEcTH No pacTAxkeHM, [HAvm 2] 1.35
Mpeaen TekyqecT no cagwry, [H v "2] 2.25
Mogune Kera, [Hm"2] 27500

Koz pdmupent Myaccona, [-]

=]

MnoTHoETs, [Krév ™3] 2 603=-006
F.0@ pebrupeHT TEMNSpaTYpHOrD pacwkperuA, [1/°C] 1e-005

K@ peprupieHT TennonposoagHocTw, [B1/ Civral] 0.0

-
o

LA T

MNpeaen NpoYHOETH No ciarkio, [HAvm 2]

MNpeaen NpoYHOCTH Mo pacTAweHut, [HAmm 2]

[=]

MNpeaen YoTanocTHOH NpOHHoETH [H), [HAmm 2]

MNpeaen YeTanocTHOM NpoHHOCTM (K], [HAmm™2]

FPacyeTHoe conpoTHENEHKE MO CxaTHID [| Fpynna 15
NP&AENEHE COCTOAHKA), [HAm"2] :
FacuyeTHoe conpoTHENEHKME No pacTaxeHWo (|| rpynna 195
NP&AENEHE CocToAHKHA), [HAmm 2] .

Ok | OrraeHa | LCrpaeka |

[paduk.... | YU anTe rpamir |

Puc. 6.14. lnanorosoe okHo MaTepuan



Eaza AaHHLIX M0 MaTepUanaM

ETaI'UlaDTbI Tkl MaTEpPHaNoE il aarpynne!
|FDCT j IEE’TCIH j IEETDH TARENEIA j

QR0ZHIHEHHE | Mpesen TekyHecTH | Moayne KIHra | [NaTHOCTE | K oaddHupeHT MyaccoHa | MNpeaen MNpoYHoCTH |
BeToH Taxensr B10 7,500 19000,000 0,000 0.200 6,000

BeToH TAMEnEl B15 11,000 24000, 000 0,000 0,200 &,500

BeToH Tamensr B2 15,500 30000,000 0,000 0,200 14,500

BeToH TAmenel B30 22,000 F2500,000 0,000 0,200 17,000

BeToH TAENEN B35 Z5.500 F4500.000 0.000 0.z200 19,500

BeToH Taxensn B40 29,000 36000,000 0.000 0.200 22,000

BeToH TAMEnEN B45 2,000 FF000,000 0,000 0,200 25,000

BeToH TA%EN:N BS0 36,000 F5000.000 0.000 0.200 Z7.500

BeToH Taxensni B55 39,500 39000,000 0.000 0.200 30,000

BeToH TAmensn BG0 43,000 F9500,000 0,000 0,200 33,000

4 | »

Ok I OrreHa |

Puc. 6.15. basa gaHHbIX MaTtepuanos

[nsa Toro 4to6bI NPUCBOUTL BbIOPAHHLIN MaTepuan BCeM nnacTMHam MOAenu, Boibepute B cnu-
cke matepuanos (cM. puc. 6.12) BeToH Tskenbin B20 n HaxxmuTe KHONKy 3apaaTh BCEM.

3. 3adaHue 3akpenneHull
BHauane Bblgensiem Bce y3rbl, B KOTOPbIX YCTAHOBIEHbI ONOpbl — T. €. y3nbl yy4acTtka AG, a

Tawke otaensHble yanel B, C, D u F (cM. puc. 6.2). CaenaTtb 310 yA06HO C NOMOLLbIO KOMaHAbI oy
BbibpaTb rpynny (MeHio PegaktupoBaHue/BbiGpaTb rpynny aneMeHTOB), UCMOMb3ysd OXBaTbiBato-

LYl crneBa HanpaBo pamMKy. 3aTeM HaXUMaeM Ha naHenu MHCTpyMeHToB HapucoBaTb KHOMKY =
Onopa (MeHio PucoBanue/Onopa) n wenkaem Ha nobom m3 BblaeneHHblx y3nos. OTKpbiBaeTca ana-
norosoe OKHO YcTaHOBKa onopbl (pyc. 6.16), B nonsx BBoga KOTOPOro 3agaeM TuM ycTaHaBNMBaeMbIX

onop, a umeHHo 3anpet nepemerteHun no X, Y n Z. Ecnu HaxaTb KHOMKY »%»l LapHupHas onopa, 10
oriaxkun 3anpeToB NepemMeLLeHns No BCeM KoopanHaTam NosiBATCA aBTOMaTUYECKMU.

~Mepemewenua—  — MNosopor
¥ 3anmpet no ¥ [~ 3anmper Bokpyr
¥ Zanper no Y [ Zanper sokpyr
v 2 [~ 3amper Bokpyr £

— Tun onoped —Cnocof sagaHus

= Nofagure
Qﬁ j % JareHuTE
ok I OtrerHa | ﬂ.uanMTbl CnpaBKal

Puc. 6.16. [luanoroBoe okHO YcTaHOBKa Onopbl

4. Co30aHUe KOHCMPYKMUBHbIX 3/IeMeHmMoe

B paccmaTprBaemomMm criydae nof KOHCMpyKmueHbiM aremeHmom (cm. n. 8.2, . 2.1) 6yaem no-
HUMaTb KOHEYHbIN 3reMeHT (UNK rpynny KOHEeYHbIX 3reMEHTOB), npeacTasnsAwwmnin cobor pacnono-
XeHHbIn Mexay AByms coeguHeHusmn YYACTOK mogenu (KOMOHHbI, purens v T. A.), KOTOpbIA npu
pacdeTe cornacHo CI1 52-101-2003 paccmaTpuBaeTcs Kak eguHoe uenoe. B APM Structure3D npeny-
CMOTPEHO ABa crnocoba co3faHus KOHCTPYKTUBHBIX SN1EMEHTOB.

MepBbIt cnocob 3aknioyaeTcs B TOM, YTO BblAeNneHHble 06beKThbl MOMELLaloTCA B oTAeNbHble
KOHCTPYKTUBHbIE 3f1EMEHTbI C MOMOLLbIO OAHOUMEHHOW KOMaHAbl NaHenu MHCTpyMeHToB KOHCTpyk-
TUBHbIe anemMeHTbl (MeHio MNMpoekTupoBaHue/BbiaeneHHble 06bEKTbI B OTAENbHbIE KOHCTPYKTUB-
Hble anemeHTbl). Mpu aTom KAXKObIN 13 BbiaeneHHbIX KOHeYHbIX aneMeHToB pacnonaraetca B OT-
OEJIbHOM koHcTpyKTMBHOM 3nemeHTe. B pesynbTaTte Takoin onepaumm MOXHO OAHOBPEMEHHO CO3aaThb
HECKOIJNIBbKO KOHCTPYKTUBHBIX 311EMEHTOB.

JaHHbIn cnocob co3gaHns KOHCTPYKTMBHBIX 3NIEMEHTOB SABNSieTCs Haumbonee ObICTPbIM B TOM
cny4ae, ecnv mMogernb U3HayanbHO CTpouTcs Takum obpasom, 4tobsl OHOMY KOHCTPYKTUBHOMY ane-
MeHTy cooTBeTcTBOBan OOWVH koHeYHbIn anemeHT. BnocrnegctBuv MOXHO BbINOMHUTL AOMONHUTESb-
Hoe pa3bueHune rpynmnbl aremMeHToB. [pn 3TOM BCE KOHEYHbIE SMEMEHTbI, MOfly4YeHHbIE B pesyrnbraTe



pa3bueHns KOHEYHOrO 3NIEMEHTA, BXOASALLEro B COCTaB Kakoro-nmbo KOHCTPYKTUBHOIO anemeHTa, oyayT
BXOAWTb B COCTaB MCXOAQHOMO KOHCTPYKTUBHOIO arieMeHTa.

Btopoii cnocob — ato pasmelyeHe BCEX BbiaeneHHbix o6bektoB B OOHOM KOHCTPYKTUB-
HOM 3fiIEMeHTe C MOMOLLbLI OAHOMMEHHOW KOMaHAbl NaHernu MHCTPYMeHTOB KOHCTPYKTUBHbLIE ane-
MeHTbl (MeHo MpoekTupoBaHue/BbiaeneHHble 06BHEKTbI B KOHCTPYKTUBHBLINA 3nemeHT). C nomo-
LLIbIO 3TOW onepauun BO3MOXHO co3aaTth Nuwb OVH KOHCTPYKTUBHBIN 3NEMEHT.

B paccmatpuBaemom crnydae BCs MoAenb MnuTbl ABMSETCS OAHUM KOHCTPYKTUBHBLIM 3f1IEMEHTOM
— 0060ono4ykoir, No3Tomy LiernecoobpasHO BOCMOMb30BATbCA BTOPbLIM CMOCOOOM MOCTPOEHMS KOHCTPYK-
TUBHbIX 3reMeHToB. Bbibnpaem nyHKT MeHio MpoekTupoBaHMe/TUNbl KOHCTPYKTUBHbLIX 35IEMEHTOB/

|7 XKene3ob6eTOHHbLIe KOHCTPYKTUBHbIE 3J1IeMeHTbl, 3ateM Bblaendem Bce ninacTuHbl, UCNOMb3yA KO-

MaHgy “h BbiGpaTb rpynny, 1, HakoHeL, HaXXMMaeM KHOMKY EE BbiaeneHHble 00BbEeKTbl B KOHCT-
PYKTUBHLIA 3f1€MEHT NaHenu MHCTPYyMeHTOB KOHCTPYKTUBHbIE anemMeHTbl (MeHio [poekTupoBa-
Hue/BbiaeneHHble 00bLeKTbl B KOHCTPYKTUBHbLIA 3NeéMeHT). TeM caMbiM KOHCTPYKTUBHbINA 3N1EMEHT
co3aaH.

5. 3adaHue Hazpy30kK

[nsa 3agaHuna Harpy3ok B cootBeTcTBUM co CHul 2.01.07-85* Harpy3ku n BosgencTBus ygo6Ho
KaXkabl BUA Harpysku pasMecTuTb B OTAENbHOM 3arpykeHun. 1o ycnoBuio Ha nnuTy OENCTBYIOT ABa
BMAa CUNOBbLIX (PaKTOPOB — MOCTOAHHAA U MNonesHas Harpysku, criegoBaTernbHO, HeobxoanMo co3gaTtb

pasy
ABa 3arpyxeHus. KomaHga ‘I‘B 3arpyxeHusi... (MeHio Harpy3ku/3arpyxeHusi...) Bbl3blBaeT Ananoro-
BOE OKHO pefakTUpOBaHUA 3arpyXeHun, B Nosie KOTOPOro yXKe UMEeEeTCs Ha3BaHWe OAHOro U3 3arpyxe-
HWUIA, NO ymonyaHuto 31o 3arpyxeHue 0. C nomoLbto kKHornkn 1o6aBUTL... CO34anNTe BTOPOE 3arpyxe-
Hue, Hanpumep, 3arpyxeHue 1.

B nepBoe 3arpyxeHne OTNpaBuM MOCTOSIHHYIO Harpysky, @ UMEeHHO COOCTBEHHbIN BEC KOHCTPYK-
uun. C aTon Lenbio BolGepuTe O4HO U3 3arpy>KeHUn U HaXMuTe KHomnky U3MeHUTb.... B nosiBuBLLemMcs
OnanoroBOM OKHe BBeAUTE HasBaHue 3arpyxeHusi — MocTosiHHbIe (puc. 6.17), 1 MHOXUTENb COBCT-
BEHHOro Beca, paBHbln 1.1. 3HayeHne MHOXUTENA COOBCTBEHHOrO Beca, NpeBbilatolee equHnLy, yuan-
TbiBaeT BeC He MpenCTaBfeHHOro B MOLENM HamnosfibHOro MOKpbITUSA, HanpuMMep, MNeCKOo-LeMEHTHOM
CTSDKKU M KadhenbHon nnnTkn. HanpaesneHve aenctenst Beca — NpoTnB ocu Z rnobanbHOn CUCTEMBI KO-
opavHar.

AHanornyHeIM obpa3om U3sMeHUTe HassaHue BTOPOro 3arpyxeHusi Ha MonesHas (cMm. puc. 6.17).

oy BbibpaTb

[nsa 3agaHua nonesHomn Harpys3ku eblaendaem Bce nnactuHbl C NOMOLLbHO KOMaHObl

rpynny (meHio PeaaktupoBaHue/BbiGpaTh rpynny 3feMeHTOB), HaXXMMaeM KHOMKY & Hopmans-
Has Harpy3ka Ha nnacTuHy naHenu MHCTpymeHToB Harpysku (MeHio Harpysku/HopmanbHas Ha-
rpyska Ha nnacTuHy) U Lienkaem Ha OgHOW U3 BblAeneHHbIX nnacTuH. B pesynbTate oTkpoeTca Ana-
norosoe okHo HopmanbHasa pacnpeaeneHHas Harpy3ska, B BbiNagatoLeM CruCcKe 3arpy>keHun KoTo-
poro Heob6xoammo BbIOpaTh 3arpyxeHue MNonesHas v 3anucaTtb B akTUBHOE Mone BBOAA 3HaYeHve Aen-
CTBYIOLLEN NO YCrOBMIO Harpy3ku, a MMeHHo 4 klla = —0,004 H/mm? (puc. 6.18).

Hazeatme | M HOMMTENE COGCT. . | Brn/Brikn | Jogaemre... |
L= MocToAHHLIE 1.1 ¥}
o i
Hpamre |
ARTHEHEIA |
Ok, | OrraeHa |

Pwuc. 6.17. uanoroBoe OkHO 3arpyXeHus



HopranbHaa pacnpefeneHHasn Harpy...

3arpyskeHue

3Havenqe P1, IH.-"MMAz ﬂ I-D.UEI4I:I

[” HepaeHomepHOE pacMpeasEHHE

Braueqve P2, Himm 2 I-D.DD4D
Havenuqe F3, Hibn 2 I-D.DD4D
SHauenve P4 Himn ™2 -0.0040

Crnocod sagaHua

" [NoBapuTE K CUlecTEYIOWMI

% JAMEHWTE CYLLBCTEYMLLME

Ok I Ygamire | OtreHa |

Puc. 6.18. 3agaHne HopManbHON pacnpegeneHHon Harpysku

3ameyaHue. [elicmeyrowass Ha nnacmuHy pacripedesieHHas Hazpy3ka 3afaemcs 6 JICK nnacmuHsl,
npudeMm 3HaK Hagpy3ku 3agucum om ee Harpas/ieHUsi OmHOCUMEbHO HOpMarsnu K nnacmuHe. Hopma-
b0 K rnacmuHe sensgemcsi ocb Z JICK nnacmuHel. B paccmampusgaemoli 3adayve ocb Z JICK nnacmu-
HbI COHarpasseHa ¢ ocblo Z enobarnbHoU cucmeMbl KoopOuHam, a Hagpy3ka delicmeyem & rnpomugo-
ONTIOXXHOM HaripasJsieHuu, m. e. uMeem 3Hak «-». 3HayeHue pacrpedesieHHOU Hazgpy3Ku o ycrosuto
paeHo 4 klMa, ymo coomeemcmeyem 0.004 M[la (H/MM2 ).

6. BbiyucneHue PCY u ¢hopmuposaHue Haubosee HebiazonpusimHoOU KOMOUHayuu 3a2pyxeHull

Bbibupaem nyHKT MeHio Pac4yeT/PacyeTHble KOMOMHaUMWU 3arpyXeHuw.... B noseusliemcs
AnanoroBoM okHe Tabnuua 3arpyxeHun ansa BbluncneHus PCY (puc. 6.19) dpopmupyem sarpyxeHus
ONsl codeTaHUs: nooyepeaHo BbiOupaem 13 cnmcka HeobxoamMmoe 3arpyXeHue 1 ero Tun, a 3atem BBO-
OVM HeobXoaMMble 3HaYeHUs KOIMULIMEHTOB U HaXMMaeM KHonky [lo6aBuTb B KOMOUHaLMKo. B ka-

YecTBe A0GABOYHOTO KOIPPULUMEHTA UCMOMNbL3YETCS, Kak MpaBumo, KOIMMULMEHT HALEXHOCTU ¥ .,

KOTOPbIN AN KaXaoro Buaa Harpysku crnefyet npuHumatb cornacHo CHull 2.01.07-85* Harpy3ku um
BO34eNCTBUA. [N BbIYMCIEHUS paCHETHbLIX COYMETaHWUIA YCUnMin HeobXO4MMO HaxaTb KHOMKy Pacuer.
Mocne BbINOMHEHUSA pacyeTa AManoroBoe OKHO aBTOMaTUYECKM 3aKpOEeTCS.

Tabnuua 3arpyseHni Ana Buuscnenna PCY m
~ MapareTpel SarpyxeHun
Hona HofasouHer
3arpyseHe THN ZarpyY#HeHHa AAKTEAEHOCTI K0S DL MEHT

IﬂDCTDﬂHHbIE LI IHDCTDSIHHDE LI I'I I'I A

[~ YuuThiBaTE SHAKONEPEMEHHOCTE JoGaemTe & Tatdnuy |

[ Pacuer ocotbi covsTanyil Harpysor no n.2.1 CHWM 11-7-81 ¥ ceticmuaea)

SarpyskeHue | T 1N sarpyskeHIHs | Joaa gauTentH. . | [oGaE0qHEIR Ka... | M smEHITE |

MNocToaHHEIE MNocToAHHoE 1.00 1.10

MNonesHas KparkosperdeH... | 0.35 1.20 Yganure |

[punnil 3> I
QK I Pacuer | OTrieHa Cnpaek.a |

Puc. 6.19. [lnanoroBoe okHo Tabnuua 3arpyxeHuin gnsa sbluucneHmnsa PCY

Ecnun npu 3agaHum Harpyskm Kaxgoro Tuna UCnonb30Banuch 3arpykeHus, To Ans onpeaeneHus
Harpy3ok Ha onopbl HeobxoanmMo co3gaTb Hanbonee HebnaronpuUATHYIO KOMOUHaLMIO COBMECTHO AEN-
CTBYHOLLMX 3arpyxeHun.

KomaHga KomOGuHauma 3arpykeHun... MeHio Harpy3ku Bbi3biBaeT nosiBeHne O4HOMMEHHOro
AnanoroBoro okHa (puc. 6.20). Ytobbl 406aBuTbL 3arpy»keHne B KOMOMHALMIO, HY)XXHO BHa4arne BbiopaTb
€ro B BbiNagaroLLemM Crnncke, 3aTeM BBECTU B Ka4eCTBE MHOXUTENHA KOIPDULNEHT HALEXHOCTM MO Ha-



rpyske u HaxaTb KHomMKy [lo6aBuTb. KomOuHaums 3arpyXeHuii npeactaBnseT cobol NMHeNnHoe coyeTa-
HMe BbIOpaHHbIX 3arpyXeHui.

KoMBUHALLMA 3arpyHeeHmi

— 3anatk KOMEHHALHID
LMook korMOHHALHE arpyseHie MHuokUTEN

K.omBUHaLMA SarpyskeHii 0 I MocToAHHEE v |1 .o0an
MNonezHan 1.20000 ﬂoﬁasmb

HSMEHMTb

Ypanue |

Hosas... | Yoanme | DK OTreHa

Puc. 6.20. Onanorosoe okHo KombGuHauums 3arpyxeHumn

6. Cmamuyeckuli pac4yem

Ons npoesegeHuna pacyeTta Criy>Xut kKomaHga MeHto Pacuet/PacueT. B nosiBuBLLemMcs gnanoroeom
OKHEe HeO6XOp.MMO OTMETUTb NMYHKT CraTtnyeckum pacyeT N HaXXaTb KHOMKY Ok.

8. 3adaHue napamempoe u Nod6op apmMuposaHusi

3apaHne napameTpos HeO6XOp,MMO npoBoAUTb ANA KaXAoro KOHCTPYKTUBHOIO 3fieMeHTa OT-
OenbHO U1 Ona rpynnbl 3NemMeHToB 04HOro Tuna ¢ oAMHaKoBbIM nonepeYHbiM Ce4eHUneM. B paccmart-
pnBaemMmom Criy4ae mmeeTca TONbKO OOUH KOHCprKTMBHbIVI ANeMEHT. I'IosTomy 06pau.|.aeMC;| K KOMaHae

KoHCTPYKTUBHbIE 3NeMeHTbl OAHOUMEHHOW naHenu WHCTpPYMeHToB (MeHio [poekTupoBa-
HUe/KOHCTPYKTUBHbIE 3NeMeHThI).

B BepxHewn neBor 4acTu MOSABMBLUErOCS AMAanoroBoro okHa Pe3ynbTatbl apMupoBaHus (puc.
6.21) pacnonoxeH CnUCOK KOHCTPYKTUBHBIX 3IEMEHTOB, B KOTOPOM OTMEYeHb! BblAeMneHHbIe KOHCTPYK-
TUBHbIE 3MEMEHTbl — B JAHHOM Criyyae 3TO eAMHCTBEHHbIN KOHCTPYKTUBHbLIM areMeHT K.anemeHT 0,
KOTOPbIN 1 cneayeT BbIOpaTh LLEMYKOM IEBOM KHOMKM MbILLW.

Mpn NPoOeKTUPOBOYHOM pacyeTe nporpamma aBToMaTU4YecKu NpousBoanT nogbop apmartypbl U3
yKa3aHHOro AmanasoHa reoMeTpuyeckux pasmepoB. Kpome Toro, NpoekTUpPOBLUUK MOXET NpeanoxuTb
COOCTBEHHYIO CXEMY apMUPOBaHKS B peXMMeE NPOBEPOYHOro pacyeTta. PaccmoTpum aTm Tvnbl pacyeTa
6onee nogpobHo.

8.1. NpoeKkTPOBOYHbLIN pacyeT

Mo ymonyaHuve B Bbinagarowem crnvcke Tun pacyeta yctaHoBrneH MpoeKTUPOBOUHbLIN pacyerT.
C nomoubto rpynnbl BkNagok [laHHble 3anucbiBaeM napameTpbl NPOEKTUPOBOYHOIO pacyeTa B COOT-
BETCTBMM C YCNOBUEM 3afauu:

Obuwjue daHHbIe

Cmamuueckasi onpedenumocmsb: Hem Pacyem Ha mpeuwjuHocmotikocmb. [a

Koagp. dnunbi 6 nnockocmu YZ: 1 Koagp. dnuHbl 8 nnockocmu XZ: 1 (n. 6.2.18 Cl1 52-101-2003)
GemoH

Knacc 6emoHa: B20.

Koagp. npodomkumensHocmu Haepysku: 0,9 (Y, 0 5.1.10 CMN 52-101-2003)
KoaghgpuyueHnm enusiHusi ycriosuti 6emoruposaHusi: 1 (V2 V3" Vpar . 5.1.10 CM 52-101-2003)
BniaxxHocmb 8030yxa okpyxarouwiel cpedbi: ebiuie 75

Apmamypa

Knacc apmamypsbi:  [NpodornibHol no X: A400(A-Ill),  lNpodonbHou no Y: A400(A-111)

Koap. ycnosuti pabomsi:  [MpodonsHou: 1 (v, 5.2.7 ClT52-101-2003)

CummMempuyHoe pacrosoxeHue apmamupsi: Hem

Yuem KoHCmpykmueHbIx mpebosaHul: [a (nposepka MUHUMaribHo20 3auumHozo criosi n. 8.3.2 Cl1 52-101-2003)
BawumHblil cnot (paccmosiHue 0o ueHmpa apmamypsi), Mm: Bepxruti: 25 HuxHud: 25 (n. 8.3.2 Cl1 52-101-2003)
(Bawummubii criot 20 mm, u npednonazaemas apmamypa <10 mm)

Haepysku
UemouHuk Haepy3ok dns pacyema: PCY

TpewuHocmoulkocmb
Kamezopusi mpewuHocmotkocmu: OzpaHudeHHast wupuHa



OepaHuyeHue mpewuHocmoukocmu: M3 ycriosusi npoHuyaemocmu (n. 7.2.3 CI1 52-101-2003)
HenpodomkumenbHoe packpbimue, mm: 0.4 lNpodomkumernsHoe packpbimue, mm: 0.3
Huamemp apmamypsbl 0511 pacdema mpeuwjuHocmoutkocmu, Mm: 8

Pezynerartel apmuposasna (CM 52-101-2003) - K. snemenT 0 m

Tun pacyeTa: — NakHbie
IHDUEKTMDDBU"IHHW j . Dﬂu.tuel Eeton  ApriaTypa I Harpgsmdl Tpeu.luHocromKou:'rbI
— K A
M anemeHT S | Tunsnemerra | el R [ CUMMETPHYHDE PACAOADHEHWE SPMATYPG!
K. anetdeH 0 XE ofionouka MpogoneHoiH No #: |A4UD[A-||I: vl
¥ YueT KOHCTRYKTMEHb OrpaHMMEHME
MpoaaseHo no - |A4DD[A'”|:3 FaccToaHue 4o WeHTRa apMatypel (k]
|
— K.oa g, yonoeuMi patioTe! o [mB2 7] — BeprHeit |25 r._'_|
L

| ®
MpogoneHo; i1.DEIU HutsteHes i25 L

L] [k][r]lo]

— D wue
Tun anemeHTa; B otonouka — PesyneTare:
K.on-g0 2 nemeHToE: 59 ApraTUPE | Ko, HoNoAES0BaHHA | T pEWHHOCTOMKOCTE |
TanlHHE NASCTUHEL, M 200.00 MNaparmerp | MHrercueno.. | Huametp, pe | War, rara | Merencueno... |
Pazmepel cevsHMA I NereHaa I BepxHan aprarypa no # 05868767 8 75 06702064
HuHan apraarypa no 0.5868767 ] Fis] 06702064
BepxHan aprarypa no v’ 05421782 [ a0 0. hERABET
HuHas apmarypa no Y 05421782 E A0 0 6ER4EET
K03 S HUMEHT SptiHpOBaHKA, %: |‘I 4122
— APMUPOBAHKE N0 HANPABNEHMI % ———— [~ ApMUWPOBAHWE N0 HANPABNEHWD Y —————————
2 Z
~ Pasrepel nnacTuHe! =¥ =X
b = G000, rard h = 8000, prd i
MPHMEHHTE 407 BCEX | .
S e MpreHITE (5] | OTrieHa Crpaeka | Yeprés.. |

Puc. 6.21. lnanorosoe okHO Pe3ynbTaTbl apMUPOBaHUA — NPOEKTUPOBOYHbLI pacyeT

Ecnv nocne 3agaHvns napameTpoB apMUPOBaHNS HaxaTb KHomnky NMpuMeHUTL ans Bcex BUAOB
pacueTa AnanoroBoro okHa Pe3ynbTaTbl apMUpPOBaHUs, TO BBEAEHHbIE UCXOAHbIE AaHHble OyayT uc-
Nonb30BaHbl Kak Ans NPOEKTUPOBOYHOIO, Tak U Af1s1 NPOBEPOYHOrO pacyeToB. 3aTeM HaXuMaeM KHOMKY
PacueT, nocrie yero nporpammMa BbINOMHUT NoAB0P apMUPOBaHNS NS BblgEeNEeHHOro KOHCTPYKTUBHOMO
anemeHTa.

PesynbTaTbl NPOEKTUPOBOYHOIO pacyeTa B BUAE YMCMOBbLIX 3HaYeHU guameTpa 1 Lara npo-
OONbHOW apmaTypbl, NONEPEYHON MHTEHCUBHOCTU, KOI(PPULUEHTOB MCNONL30BAHUA U LUMPUHBI pac-
KpbITUS TPELMH OOCTYMNHbI B COOTBETCTBYIOLWMX BKNagKkax rpynnsl PesynbTathl. B pexvme npoektnpo-
BOYHOroO pacyerta ANns KaX[oro KOHCTPYKTUBHOMO arieMeHTa nporpamma nogbepeT pasnuyHoe apMupo-
BaHMEe B 3aBMCMMOCTM OT AEWCTBYIOLLEN Harpy3ku. Mogbop apMuMpoBaHMs OCyLLEeCTBNAETCA MCxoast U3
YCNoBWS MUHUMarnbHON MHTEHCUMBHOCTU. B AaHHOM npumepe npeanaraeTcsd ucnonb3oBaHue apmaTypbl
no HanpaeneHuo Y d6s50. [ins yHudmkaumm apMmpoBaHus BelbepeTe B BbinadaloLeM CNMcke Nno Ha-
npaenexuio Y Takke d = 8 mm. MNpn aTom BygeT aBToMaTudeckn nogobpaH Lwar pacriofnioXeHuss apma-
Typbl (d8s75), uTo BbI hakTNHecKkass UHTEHCUBHOCTL Obina BonbLue NoTPebHON.

10.2. NpoBepoYyHbIN pacyeT

MpOEKTUPOBLLMK MOXET MPUMEHUTL UHYIO CXEMY apMUPOBaHWS N OCYLLECTBUTL Npouenypy ap-
MUPOBaHUS CaMOCTOATENBHO B PeXMMe NPOBEPOYHOro pacyeTa, KOTOPbIA NO3BONSAET BbINOMHUTL NPO-
BEPKY 3a4aHHOro BapmaHTa apMMpoBaHUA Mo NepPBOM 1 BTOPOK rpynnam npeaeribHbIX COCTOSAHUA U He-
KOTOpbIM ApYyruMm KpuTepusam (puc. 6.22).

[nsi nepexofa B pexvMM NPOBEPOYHOrO pacyeTta B Bbinagatollem cnvcke Tun pac4yeTa BbiOu-
paem MpoBepoOYHbIN.

HasHayaemoe nonb3oBaTenem apMmpoBaHue 3afjaeTcs BO Bknagke PacnonoxeHue apmary-
pbl. [INs BepXHen N HWKHEN NpogonbLHON apmaTtypbl 3To AvameTp v war. Npu nepBoHavyansHOM Bblbo-
pe BapuaHTa apMMWpPOBaHUS MOXHO MCMONb30BaTb pesynbTaTbl NPOEKTUPOBOYHOIO pacyeTa. bonee
noaxoasLwniA BapMaHT apMUPOBaHNS C TOYKM 3PEHUS KOHCTPYKTUBHBIX TpeboBaHUA MOXET ObiTb Nnony-
YeH NPOBEPKOW pasfnuyHbIX BapuaHToB apMupoBaHus. lMocne 3agaHusa guameTtpa v wara BepxHen u
HWXXHEN NpodoNnbHOM apMaTypbl HaXMWUTE Ha 3TOW BKMNagke KHomky Pac4yeT — nporpamMma BbINOMAHUT
NPOBEPOYHbLIN pacyeT BblAENeHHOro anemeHTta. PesdynbTaTel apMUpoBaHus, T. €. KO3PUUMEHTbI UC-



Nosb30BaHNUsA apMaTypbl, MPU 3TOM AOIKHbI ObiTe MEHbLUE eAMHMLbI, YTO CBUAETENLCTBYET O BbIMNOS-
HEHUM YCMOBWIA NMPOYHOCTY MO NEepBOi 1 BTOPOW rpynnamM npeaenbHbIX COCTOAHUI. Ecnin e 3HayeHne
XOTSl Bbl OAHOrO U3 KO3(PAULMEHTOB NPEBLILLIAET eAnHULY (B 9TOM CrydYae COOTBETCTBYIOLLAas CTpoka
BblAENAETCSA KpacHbIM LIBETOM), TO HEOGXOAUMO U3MEHWUTL NapaMeTpbl apMUPOBaHUS 1 NMOBTOPUTL pac-

yeT.

Pezynerartel apmuposasna (CM 52-101-2003) - K. snemenT 0 m

Tun pacueTa: — NakHbie
IHDUBEPDHHHW j Dfiume I BetoH I AptiaTypa  FECNONCHKEHKE ApHaTYRE! | Harpysku | T peLMHOCT OMK.OCT I
WA 2 nerdeHTa | Tun 3 AeteHTa I MNapateTp | THaMETP, MM | W ar, tard | MHTEHCHBHOCTE, ...
K. zneterr 0 KB ofionodka Bepxran apratypa no ¥ g 100 0.2827433
HuHAR aprarypa no » 10 100 17853932
BepuHAA apriaTupa no v =1 100 02827433
HuHan apraarypa no 10 100 07853922
KoaddulMeHT apMupoBanua, %2 |1.220733
— APMUMPOBAHME MO HANPABNEHWD % —— [~ APWpOBaHWE MO HANPAENEHWD Y ———
ra ra
] [=] [(k][r]o] ks Y X
— D wue
Tun anemeHTa; B otonouka — PesyneTare:
K.on-g0 2 nemeHToE: 59 Koam. Menonb30BaHUA | Tpew MHoCTOBKOCTE I
VB AT ETE e, CHBHE K03 PP HUMEHT HENOAES0EaHHA | 3HaueHHe |
Paateps ceueHHA I Mererna I NpoanasHOEN SpRATYRE N0 HANPABNSHM 0.6324244
MpogoasHoR apraTypel Mo HANPABNEHKD v 064523
[0 MOMEHTY NOAEASHHA HEMPOGOTHHT E/EHER TREWHH N0 HINPAENSHMID T 0.6452041
Mo MOMEHTY NOABNEHMA HENPOAOTHMTENBHEI TPELLMH N0 HAMPAENEHMKD 2 07234219
Mo MOMEHTY NOABAEHWMA MPOOOMKMTENEHE! TPELLMH MO HAMNPAENEHKI0 Y 0.7557E75
?:l [0 MOMEHTY NOAEAEHHA NPOLDTHKTENEHE!S TPELLMH M0 HANPAEAEHHID X 0.8567071
CLNoEBIE $akTopkl 408 YKaZSHHOMD KO3 haUULMEHTS Bce cunoBeie pakTopel =001
- Pasrepe! nnacTuHe!
b = G000, rard h = 8000, prd
MPHMEHHTE 407 BCEX | .
S e MpreHITE (5] OTrieHa Crpaeka | Yeprés..

Puc. 6.22. [lnanorosoe okHO Pe3ynbTaTbl apMUPOBaHUA — NPOBEPOYHbLIA pacyeT

9. [pocmomp pe3ynbmamoe pacyema

[nsa npocmoTpa pesynbTaToB pacyeTa yAoGHO BOCMOMb30BaTbCS KapToW apMUpOBaHUSA, aHa-
N3 KOTOPOI NO3BONAET NPOBEPUTL COOTBETCTBUE KOHCTPYKTUBHBIX 3MEMeHTOB TpeGoBaHuAM pacyeTa
Mo NepBoi 1 BTOPOW rpynnam rnpeaernbHbIX COCTOSHUIA. BbI30B KapThl apMUPOBAaHNA OCYLLIECTBAETCA C
MOMOLLLI0 KOMaHAbl MeHio PesynbTaTtbl/KapTa apmupoBaHus. [ocne akTMBaLum KOMaHabl B NOsiBUB-
LLIleMcsl AManoroBoM okHe BblbepuTe CTaTyc nogGopa/npoBepKu, YKaxute TUM pacyeTa U HakmuTe

KHOMKy OK.
Cratyc apmupoBaHus (puc. 6.23) MoXeT NpuHMMaTh creayowmue 3HavYeHNs:
«1»  — apMupoBaHue nNogobpaHo, KOHCTPYKTUBHBIN SreMeHT yaoBNeTBopsAeT TpeboBaHuAM pac-
YyeTa no NepBoOn 1 BTOPON rpynnam npegenbHbIX COCTOAHNI;
«0» — apmupoBaHue HE nogbupanock nnu pacyeT eLle He BbINOMHEH;
«1» — nopgobpaTb apmupoBaHne HE yganocb Mnu KOHCTPYKTUBHBIA SNEMEHT C 3aaHHbIMKU napa-

mMeTpamu apmupoBaHus HE yaoBneTsopsieT TpeboBaHUAM pacyeTa Mo NepBoy U BTOPOW
rpynnam npegenbHbIX COCTOSHWI. B 3ToM criyyae HeOGX0AMMO M3MEHWTL NapameTpbl apMu-
pOBaHWSA U NOBTOPUTL pacyerT.
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Pwuc. 6.23. CtaTtyc apmupoBaHus
Ona pacwmpenHoro 3D-npeAcTaBneHns apMuMpoBaHus CriykaTt KoMaHgbl NaHeny MHCTPYMEHTOB
Pe3ynbTaTtbl apMupoBaHus (puc. 6.24).
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Puc. 6.24. MaHenb MHCTpyMeHTOB Pe3ynbTaTbl apMupoBaHua

BbiGepute TMN pacyeTta M HaOXMUTE KHOMKY B O6bemHoe oToGpaxeHuMe apMmupoBaHUA
NNacTUHYaTbIX Xene306eTOHHLIX 3fIeMeHTOoB (puc. 6.25).
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Puc. 6.25. OBbemHoe 0oTOBpaxeHne apmMmnpoBaHus



