naBa 8. Pacuet apmokameHHoOM KOHCTpyKuuu B APM Structure3D

3adaHue

BbINONHUTE MPOYHOCTHOM pacyeT apMOKaMEHHOW KOHCTpyKkuuu (puc. 8.1). 3gaHue ¢ XecTkon
NPOCTPAHCTBEHHON CXEMOW C LLUAPHUPHBLIM OnupaHneM COOPHbIX NEPEKPbITUIA (pacdeTHas AnuHa apMo-
KaMeHHbIX KOHCTPYKTUBHbIX 3N1EMEHTOB /y = H).

McxogHble AaHHbIe:

- KameHHble cTon6bi:
= Matepuan — kupnuy cunukatHelin M75, pactsop M50 ¢ opraHuyeckum nnactudum-
KaTopoM.
=  CeueHusa — keagpaT 380x380 mm
- KaMeHHble cTeHb!:
= Matepuan — kupnuy cunukaTHeln M75, pactsop M50 ¢ opraHuyeckum nnactudu-
KaTopoM.
=  TonwwmHa — 380 mm
- 2Kene3o6eToHHble NEPEMBIYKU U pUrenu
= Matepuan — betoH B25 (MMHMManbHeIN knacc 6etoHa n. 7.2 CM 52-103-2007).
= CeuveHus — kBagpat 250x250 mm

ﬂeMCTByIOLIJ.Me Harpysku:
MocTosAHHbIE: COOCTBEHHBIN BEC C y4eTOM KO3(hULMEHTA HAOEXHOCTM Mo Harpy3ke 1,1;

paBHOMEPHO pacnpeeneHHas pacyeTHad Harpyska ¢, = 1,3 T/m.

- BpewmenHble: paBHOMepHO pacnpegeneHHas pacyetHasa Harpyska ¢, = 2,88 1/m, gona gnu-
TenbHocTtu 0,35.
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Puc. 8.1. Pac4yeTHasa cxema apMOKaMeHHOWM KOHCTPYKLUN



O6wuti nopsidok pacyema

1. MocTpoeHne moaenu NNockon pamebl
1.1. BkriroueHue pexxuma ommMeHbI ornepayuli
1.2. Co3zdaHue 6a308020 (Ha4alnbHO20) y3na
1.3. lNocmpoeHue cmepxxHeaol Moderiu KapkacHoU cxeMbl
1.4. 3adaHue KUpnuUYHbIX CMeH
3apaHve napameTpoB MaTepuana
3agaHuve TOmMWMHBI NNacTuH
3agaHue cevyeHun
3apaHue 3akpenneHui
Co3paHue apMMpoBaHHbIX KOHCTPYKTUBHBLIX 311IEMEHTOB
6.1. Co3daHue xene306emoHHbIX KOHCMPYKMUBHLIX 35TeMEHMo8
6.2. Co3zdaHue apMoKaMeHHbIX KOHCMPYKMUBHbIX 35IEMEHmMo8 — cmosibos
6.3. [JornonHumernbHoe pasbueHue cmepxxHeu
6.4. CozdaHue apMOKaMeHHbIX KOHCMPYKMUBHbLIX 3/IEMEHMO8 — MPOCMEHKO8
7.  Yuet cnocoba onvpaHnsi — yCTaHOBKa LLApHNPOB
8.  MogenupoBaHue pexuma Harpy>xeHus
8.1. SaepyxeHus
8.2. Hacmpolika eOuHUY U3MepeHUs1 Haspy30K
8.3. 3adaHue nocmosiHHbIX U 8pEMEHHbBIX Hagpy30K
8.4. CosdaHue kombuHayuu 3azpyxeHuli
9. BblumMcneHne pacyeTHOro CoveTaHnsa ycunum
10. 3apaHue napameTpoB 1 Nogbop apMupoBaHUs
10.1.  Obwue npuHyunsl pabomsl ¢ KOHCMPYKMUBHbLIMU 31eMeHmamu
10.2.  3adaHue napamempos u pac4dem apMoKaMeHHbIX cmosibos
10.3.  3adaHue napamempos u pac4dem apMOKaMeHHbIX MPOCMEHKO8
10.4. 3adaHue napamempos u pac4dem xese306emMOHHbIX MOSICO8 XECMKOCMU U rnepemMbi4eK
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1. TMocmpoeHue modesiu NAockol pambli

1.1. BKnroyeHne pexmma oTMeHbl onepauum

Mepen HayanoM MOCTPOEHUS PEKOMEHOYETCS BKMOYUTb PEXMM OTMEHbI onepauuid. Bkmio-
YNTL/BBIKIIOYUTL 3TOT PEXUM MOXHO C MOMOLLb0 donaxkka onuun OTMeHa onepaumini meHio PeaakTu-

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

1.2. Co3pgaHue 6a3oBoro (Ha4yanbHOro) ysna

[ns cosgaHna n pefakTMpoBaHUa Mogenu npefHasHavyeHbl MHCTPYMeHTbl naHenyu HapucoBarTb,
KOTOpas No YMOMYaHWIO pacnofnoxeHa BepTMKanbHO cresa.

CospgaBaTtb Moaenb MOXHO B NIOOOM U3 YETbIPEX OKOH, NPV 3TOM OHa GyaeT aBToMaTU4ecKu OTo-
OpaxaTbCs Ha BCeX OcTarnbHbIX Buaax. PekoMeHayeTcs BbINOMHATL NOCTPOEHME pacHeTHON MOAENM Ha
Tom 13 Bugos (Cnepeaun, Ceepxy, Cnesa 1 T. n.), KOTOpLIN Hanbonee yaobeH Ansa nsobpaxeHus nno-
CKMX MOBTOPSIIOLUUXCS 3reMeHTOB (pambl). [pouecc co3gaHus Moaenu nraHvpyem Takum obpasom,
4YTOObI Kak MOXHO GorbLuas ee YacTb Morna GbITe NonyyYeHa NyTemM YMHOXEHUS NNOCKOW paMbl B Onpe-
OEeNeHHOM HanpaBneHuu.

B oaHHOM cnyyae B kayecTBe pabodero Beibepem okHO Bup cnepeam. MNoctpoeHne mogenu Ha-
YMHaEM C TOro, YTO B MPOM3BOSILHOM MeCTe BbIGpaHHOIO OKHa CTaBMM HavanbHbI (6a30BbIi) y3en: Ha-

[ [E .
XnmaeM kHornky | & HoBbin y3en naHenu nHctpymeHToB HapucoBatb (MeHio PucoBanue/Y3en/lo
KoopauHatam) u wenkaem JIEBOW kHoNKoM Mbiln B NpOM3BONbLHOM Touke Nonsd okHa Bupg cnepegm.

1
MpeanonoXxum, 4To B 3TOW TOUKE PACMONOXEH NEBbIN HWKHUIA y3ern pambl. Ecnu B pexnme .i HoBbi
y3en uiernkHyTb Ha TakoM y3ne MNMPABOW KHOMKOI MbiLLK, TO B NOSIBUBLLEMCS AUANIOrOBOM OKHE MOXHO
BBECTWU C KraBmaTypbl ero koopaunHaTel, a umeHHo (0, 0, 0).
[na yoobctBa NOCTPOEHUS MOXHO BKITHOYNUTL PEXMUM OTODPaKeHWss HOMEPOB Y3r0B, HaXaB KHOM-

Ky N Homepa y3noB naHenu MHCTpyMeHTOB PUNbTPLI BUAA, PacrnofioXeHHOM B HKHER YacTn OKHa
pegaktopa APM Structure3D.

1.3. MNocTpoeHune cTepxxHEBON MOAENN KapKaCHON CXeMbl

Ons NOCTPOEHUA CTGp)KHeBOﬁ moagenun KapKaCHOl;l CXeMbl y/J.06Hee BCero BOCnosib3oBaTbCA na-
pameTpnvyeckmummn mMmoaenamu. [Ons aTtoro aktmBupyemMm KomMaHay MeEHIo cbaﬁnlﬂapameTqueCKaﬂ MO-

2



penb. B nosiBuBLIEMCSl OKHe BbIGMPaeM MepPBYO NapameTpUYecKyto MOAENMb — MHOTO3TaXHbIA Kapkac
(puc. 8.2). anee B AnanoroBoM okHe HeOOXOAMMO 3aaTb NapameTpbl MOAENN cornacHo puc. 8.3.

Buibop BuAa NnapaMeTpUYecKon Mo genm B

ONNN | BNNAA NANA

DXDXIXIX PAN NN AN NN

Puc. 8.2 Bbibop napameTpuyeckon mogenu

MHOr03TaMHbIA KapKac [ x|
Bug ana nocTposHua I MaockocTe 2% |7 I

K.onuyecTED NponéToE, h 3

Or1Ha nponéta, L 4000 Fefbd

lmxH,

Yucno ataxed, m

nxL

111

Bricora ataxa, H 3000 Peib

ok I OTreHa |

Pwuc. 8.3 NapameTpbl MHOrO3TaXXHOrO Kapkaca

B 3akntouyeHne cosgaHus CTEepXHEeBOro Kapkaca H806XOAMMO yaanntb nUHWE 3NeMeHTbl —
HWKHNE N BOoKoBbIE CTEPXKHWN. [na atoro BHavane Bblaensiem 3Tu CTEPXHU: HAXNMMaeM KHOMKY Bbi-

O6patb EE‘ naHenu WHCTpymeHToB HapucoBaTtb (MeHio PepaktupoBaHue/BbiOpaTb 3nemeHT) u,
yaepxuBas knasuwy Shift, wenkaem Ha HyxHbIX cTepkHAXx JIEBOW kHonkon Mblwu. BblaeneHHble
3NeMeHTbl OKpaluMBaloTCH B KpacHbIn useT (puc. 8.4). YaaneHne npomucxoauT nocne HaxaTtusa Ha Kna-

BMaType Knasuin Delete. Ty Xe onepaunto MOXHO BbINOJTHUTb B peXnMme Ypanutb Bb|6pa|-||-|oe IUI% .
[na aTtoro Takke BbigensemM nognexawme yaaneHu CTepXXHn 1, HaxaB Ha COOTBETCTBYOLLEMY KHOMKY
— 3TO camMasi HWXKHSAS KHOMKa B NEBOWN BepTMKaJ'IbHOﬁ naHenn MHCTPyMEeHTOB HapucoaaTb (MeHIO Pu-
coBaHue/Ypanutb Bbl6paHHoe) — YyAandaem BbleneHHble 3fieMeHTbl nocne AONONMHUTENBbHOro npe-

AynpexneHus.

12 13 14 15
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Puc. 8.4 YpaneHune «nNULWHMX» 3NIEMEHTOB KOHCTPYKLIUM



1.4. 3apaHne KUPNUYHbIX CTEeH
KupnunyHble cTeHbl MOAENMPYOTCS NnacTuHamu. [na oTpUCOBKU NAACTUH NEPEXOLAUM B PEXUM

a YeTblpexyronbHasa NpsiMoyronibHasA nnacTuHa naHenu MHCTpymeHtoB HapucoBatb (MeHio Pu-
coBaHue/llnacTuHa/"eTbipexyronbHaa npsMoyrosisHas nnactuHa). [lanee cnegyeT nocrnenosa-
TenbHO LWenkHyTb no yanam (0, 3, 11), cobntogasi HanpaBneHne obxoaa.

12 13 14 15

I‘—b ¥ 1 7 3

Pwuc. 8.5 3agaHne 4eTbipexyronbHOM NpsMOYronbHOW NNAacTUHbI

3ameyaHue: Co30amb apMOKaMeHHbIU KOHCMPYKMUBHbLIU 311EMEHM MOXHO MOJIbKO U3 MiiacmuH, oCb

Y JICK komopsbix HarpaseneHa geepX. [pu ompucoske rnacmuH ¢ MOMOWbIO KOMaHObI a Yemsipex-
yeosibHasi npsimoyeosibHas nnacmuHa JICK nnacmuHbl opueHmupyemcsi coeniacHo crneodyouwemy
npasusy: nepebie 08e Mo4KU onpedensom HarnpasneHue X, a mpembsi moyvka onpedensem Harpas-
neHue ocu Y neprneHOukyrnspHo X. lNpu Heobxodumocmu JICK nnacmuH MOXHO MO8epHymb C MOMO-
wbto KomaHO meHro Ceolicmea / OpueHMUpPOBamMb C.K. 8bIO€JIEHHbIX M/1aCMUH.

3aTeM NOCTPOEHHYIO MNacTuHy HeoBXoAUMO pa3buTb, YTOBLI Y3rbl NNacTUHbLI CoBNaganu c ya-

namu ctepxHen ans obecrneveHnss coBMecTHOCTU aecopmauuin. [ns aToro Belbupaem komaHgy g
Pa3outb NsacTUHY  NaHenu WHCTpymeHToB  PucoBaHue  (komaHaa MEHH0 PucoBa-
Hue/llnacTnHa/Pa3buTb NNacTUHY) 1 LWenkaemM no nnacTuHe, Nocne 4Yero NosiBUTCA OManoroBoe OKHO
3agaHns NnapameTpoB pa3dureHus. [ns obecneyeHnsi COBMECTHOCTU AedopmMaLim 4OCTaTOYHO BbINOS-
HUTb pa3buenHne no ocsam JICK nnacTnHbl — no X: 3, no Y: 2. YuyTem, 4YTO BNocneacTsumn 6yaem BbIMnos-
HATb pa3bueHne CTepXHeW Ha 4 4YacTu, NO3TOMY BbIMOMHUM pa3bueHne nnactuHbl — no X: 4*3=12, no
Y: 4*2=8 (puc. 8.7).

Puc. 8.6 PasbueHne nnacTuHbl



MapameTpel pazivenua ﬂ

 KonuuecTeo 3 nereHT 0B

HanpagneHue I-I 2
IB

HanpagneHue '

 Twn 3nemeHTa

% 4-yroneHan NNacTHHA
' JyronkHaA NNaACTHHA

0k I OTreHa Cnpaeka |

Puc. 8.7 lmanoroBoe 0KHO NapameTpoB pas3bueHus

Hanee Heobxoanmo yOoanntb KOHEYHble 3JTEMEHTbl OKOHHbIX MPOEeMOB. [na aToro ¢ nomoLLbo

KomaHabl BbibpaTtb rpynny (meHio PepnaktupoBaHue/BbiOpaTb rpynny 3afnemMeHToOB) BbiAennv
CEKYLLEW pamkoit cnpaBa HaneBoO LEeHTparnbHblA y3en Kaxgoro «okHay. Mpu Takom cnocobe Bblge-
NATCA BCE 3MEMEHThI, KOTOPbIM MpUHAgNeXnT AaHHbin y3en (puc. 8.8). [Ana yganeHus BblOeNeHHbIX

KOHEYHbIX 3NIEMEHTOB HaXMWUTe KnaBuLly Delete Ha Knasmartype unum BOCHOﬂbSyﬁTer KHOMKOM ltl‘%
Ypanutb Bb|6pa|-||-|oe naHenun NHCTpPpyMeHToB PucoBaHue.

Puc. 8.8 Moagenb nocne BbiNofHEHUS pa3dueHust

2. 3adaHue napamempoe mamepuasna

KomaHga ? Martepuansbl (MeHio CBomcTBa/MaTtepuanbl) nossonset pabotaTb CO CMMUCKOM
maTepuanos. [locne Bbl30Ba KOMaHAbl Ha 3KpaHe MOSIBMSETCS OAHOMMEHHOE AManoroBoe OKHO (puc.
8.9). Haxatmem kHonkun [lo6aBUTb... BbI3OBUTE Auanor Bbibopa Tuna matepuana (obwmin, 6eToH nnm
knagka). M3 Beinagatowlero cnucka Bblibepute Tun matepuana Knagka n Haxmute kHonky OK (puc.

8.10).

NotGasuTe... |
Il EeroH
[ Eeron Tamensi B25 HareruTe... |

B Fnanka

Lger...

Yaanme |
Sapate BCemM |
Sanate BbUlEJ'IEHHbIMl
Ok I OTteHa |

Pwuc. 8.9. Qnanorosoe okHo MaTepuanbl




Boifop Tvna maTepuana ﬂ

0k I OTreHa | Cnpaeka |

Pwuc. 8.10 [JuanoroBoe okHO BbIGOpa Tvna matepuana

[danee nossuTcs AnanoroBoe OKHO napaMeTpoB matepuana Knagka (puc. 8.12). 3aganTe Tun 1
MapKy A58 KAMHs1 U pacTBopa COrfnacHo 3agaHuio. [pu 3ToM 3HaYeHMs pacyeTHbIX CONPOTUBIEHMWI By-
OyT BblOpaHbl aBToMaTudeckn us Tabnuy, 2-9 CHul 11-22-81. MNpn HeobxoaMMOCTY 3HAYEHUs XapakTe-
PUCTMK MaTepuana MOXHO M3MeHUTb. Mpu 3ToM 3HavyeHue, oTnuyHoe oT CHuI 11-22-81, 6GyneT Bblae-
neHo cuHuM uBeToMm. KHomnka BoccTtaHOBUTBL AaHHbIe NMO3BOMSAET BO3BPATUTLCH K XapakTepucTukam
knagku no CHul1 11-22-81.

— MapareTpel £agku
HazsaHme IKna.uKa
Kamets togyne HIHra, [HArara™2] I‘I 950
TN karHA IEMnMKaTHbu‘:i CRNOLUHGE KMpbY j Ko et Myacoona, [ 0.25
Mapka KarHa |?5 vl MycToTHoCTE, %: I vl MAcTHOCTE, [Krdvm 3] I‘I.Be-DDB
Magrun I ﬂ Ynpyran xapakTepHcTHka anbda, [ I?EEI
BricoTa pAga knaakM, [Mml: |?5
— Pacteop e [
OMOAHUTENEHD. ..
Tun pacTecpa ILlemer—rerlH © OPraHHYECKHMM nnac:TMtj 4
Mapkapactecpa |50 hd PacyeTHEI CONPOTHENEHKA < << |

r TOHMSHILHE KO3 PRHUMEHTEI PACYETHEIX CONPOTHENEHWA

[T YuiTbIBATE Kis GOMUMERT N0 KaMHID Ha CHaTHE |‘| Koo pepiHerT s e EHU I

[T Y4HTbIBETE Ko EMUMEHT N0 KamHD HE PACTAKEHME M CPEs |1 K x5 qpepieHT Bl Mo CHuM I

— PacueTHele conpoTHeneHua [CHul [1-22-81%)

PacyeTHos conpoTHBAEHME CikaTuio, [Himm™2] IW
PacyeTHDE CONPOTHENEHHE OCEEOMY PACTAAEHMAD
N0 WEY N0 NEpEBAzaHHOMY cedeHM, [H A "2] IW
N0 WEY N0 HENepeEAZAHHOMY CeqeHMa, [H 2] W
no Matepiany, [Himn 2] RET
PacyeTHOE COMPOTHBNEHME PACTAHEHMIO MPH M3THAE:
N0 WEY N0 NEPEEAZaHHDNY ceveHMo, [Hévm 2] IW
Mo WEY N0 HENEPEEASEHHOMY CeMeHut, [HAmm 2] W
no mateprany, [Hiwm™2] IW
Pac4eTHoE CompoOTHEAEHHE CREsY:
Mo WEY N0 HEMEPEEASaHHOMY CeveHut, [HAmn 2] 01200
no Marepuany, [Himm 2] =D

Ok | DOTrenHa | Crpaera | OCCTAHOEMTE AaHHBIE |

Puc. 8.11 luanoroBoe okHO NapameTpoB maTepuana — Knagka

BeiGepute B cnucke matepuanos (cM. puc. 8.9) Knagka n Haxxmute kHonky 3agaTtb BCeM.

Tenepb gobaBuMM B cnncok matepuan BetoH Tsxkenbin B25. Haxmwute kHonky [oGaBuThb...
(puc. 8.9) n BbibepuTe TMN MaTepuana beToH. [lanee B nosiBMBLUEMCS OMaroroBOM OkHe (puc. 8.12)
Ansi Bbi3oBa 6a3bl AaHHbIX HaxMuTe kHonky DB.... Bbibepute TMn matepnana BeToH, 3atem B Bbina-
fawouieM cnucke — BeToH Tskenbin B25 (puc. 8.13), n nogteepaunTe BoiGop HaxaTuem kHornku OK.



MaTepuan

HassaHue IEETOH TAxENsR B25

r— MapamMeTpel rMarepHana

ﬂ

Mpeaen TekysecTH No cxatHio, [HiAmm"2] a

Mpeqen TeryyecTH No pacTAmeHH, [Hivm 2] 155

[

Mpeaen TekysecTH No casury, [HAm"2]

togyne HHra, [Hvra™2] 30000

=]
ra

DURRRENLN

K.oagpduument MyaccoHa, [-]
MaoTHoCTE, [Krdm ™3] 2.803e-006
F.03 P PUUMEHT TEMNEQATYEHOMD PaCWHPpEHKA, [1/°C] 1e-00%
F.oadduuMeHT TENMoNposoaHoCTH, [BT/7Crmim]] 0.001

MNpenen NpaYHOCTH N cxkaTi, [H ™2 4

MNpenen NPOYHOCTI No pacT AxeHui, [Hemm 2]

pury

0
MNpenen ycTanocTHOE NpoYHoCT [H), [Herm™2]

MNpenen ycTanocTHOE NpoYHocT (K], [Hevm™2]

FPacyeTHoe conpoTHBnEHKME Mo caaTito | rpynna 145
NpeaensHB COCTOAHME], [Hmm™2] .
FacyeTHoe conpoTHENEHWE Mo pacTaxeHHo (|| rpynna 155
NpeaeneHe cocToAHME), [Hemm"2] _

Ok | DTMEHal CnpaBKal DE... I
Ipaguk... | Y aanume Fpaik: I

Puc. 8.12. [lnanorosoe okHo MaTepuan

basa AaHHbIK N0 MATEPManaM E

CTaHgapTel THME! METEPHANCE Magrpynne

II'DCT j IEE-'TDH j IEE-'TCIH TAKENRIA j
OB03HAEHHE | Mpeaen TeEyYecTH | Moy ne KoHra | MNoTHOCTE | KoadpHuneHT MyaccoHa | Mpeaen Mpo<HOCTH | ¥rTan
BeToH TAmENER B10 7.500 13000,000 0,000 0,200 &,000 0,000
BEToH TAXENRIA B15 24000,000 0,000 0,200 8,500 0,000
BeToH TAMENE B20 27500,000 0,000 0,200 11,500 0, 0ol
BeToH Taken:Ifi B lgzoo0 . [i4so0 |00
BeToH TAXEnsM B30 32500.000 0.000 0,200 17,000 0. 000
BeToH TAXEn:M B3S 34500.000 0.000 0,200 19,500 0. 000
BeToH TAMENLI B40 36000,000 0,000 0,200 22,000 0,000
BeToH TAXENLI B45 37000,000 0,000 0,200 25,000 0,000
BeToH TAMENEF B20 38000,000 0,000 0,200 27,500 0, o
BETOH TAMENEF BSS 39000,000 0,000 0,200 30,000 0, o
EeToH TAMEN:IA B&0 39500,000 0,000 0,200 33,000 0, o
4| | 3

(]9 I OTreHa |

Puc. 8.13. basa gaHHbIX N0 MaTepuanam

YT1o0bI npucBoUTb MaTtepuarn BeToH TAXXenbIn B25 rOpU3OoHTalnbHbIM CTPEXHAM UX H806XOAI/1MO

BblAENNUTb. C MOMOLLbI0 KOMaHAbl T BbibpaTtb rpynny (MeHio PeaaktupoBaHue/Bbibpats rpynny
anemeHToB) Bblgenum OXBATBIBAIOLWEW pamkoi crnesa HanpaBo BCE FOPU3OHTaNbHbIE CTEPXKHW.

BbizoBuTe ananorooe okHo MaTepuanbl HaXaTUEM KHOMKU ? Martepuanbl naHenn MHCTPYMEHTOB
Tekywee npeacraBneHue (MeHio CBoncrtBa/Marepuansl). BoibepeTte B cnncke matepmnan BeToH Ta-
xenbin B25 1 HaxxmuTe KHONKy 3apgaTh BbiAeNeHHbIM.

[na otobpaxeHnsa arneMeHToB MOAENMU No LBeTy matepuarna (CM. puc. 8.9) HaXXMuTe KHOMKY i
LiBeTHble maTepuanbl NaHenu MHCTpyMeHTOB Tekyllee npeacraBneHue.
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Puc. 8.14. LiBeTHoe oTOGpaxeHne maTepmanos

3. 3adaHue monuwuHbI NacmuH
TonwmMHy MOXHO 3agaBaTb Kak cpasdy BCceM MnacTuMHaM, Tak U npegBapuTerlbHO BblgeneHHbIM.

Insa gaHHo mogenn ygo6HO BOCMOMb30BaThLCA KOMaHOoM F 3agatb TonwuHy Beem naHenu nHCT-
pymeHTOB CBoMcTBa (MeHio CBorcTBa/TonwmHy Beem MnactuHam...). B nosiBuslueMcsa Ananorosom
okHe (puc. 8.15) HeobxoauMO BBECTM YUCINIEHHOE 3HAYEHNE TOMLWUHBI NNACTHH.

JaaaTe TOAWMHY NAACTHHBI ﬂ

TonwuHa, e 380

0k I DTMEHal EnpaBKal

Puc. 8.15. [lnanoroBoe OKHO 3agaHuns TONLLMHBLI NIIACTUH

4. 3adaHue ceyveHul

K MOMeHTy 3anycka Ha pacyeT BCEM CTEPXXHEBbIM 3NieMeHTaM MOAENU JOMKHO ObiTb NPUCBOEHO
onpegeneHHoe rnornepeyHoe cevyeHve. B paccmaTpuBaem criydae nonepeyHoe ceyeHve Bblibepem 13
6ubnunoTekn ctaHgapTHbIX cedeHnii no FOCT u TY, noctaBnsiemow B komnnekte ¢ APM Structure3D.

KomaHga E.-I. CeyeHune (MeHio CBounctBa/CeyeHus...) Bbi3blBAeT NOSBEHNE OLHOMMEHHOIO
AMNanoroBoro okHa paboTbl CO cnMckoM ceveHun (puc. 8.16). Haxnmaem kHonky 3arpy3uTb..., nocrne
4yero oTKpblBaeTcsi okHo BubnuoTeka (puc. 8.17). [na 3arpy3kn HeobxoguMMon GUBNNOTEKM CRYXUT
KHomMka 3arpy3uThb... 3TOro gnanora. loctaBnsemble BMECTE C CUCTEMOM BUONMOTEKN HAaXOOATCA B TON
e OUPEKTOpuK, B KOTOPOW yCcTaHoBMNeHa cuctema. o ymonyanumio ato C:\Program Files\APM Civil En-
gineering... Beibupaem 6nbnvoteky ceyeHui KBagpartHble 6eToHHbIe.slb, a n3 cnucka — nonepeyHoe
ceveHve KBagpat 250x250, n HaxxmmaeMm kHonky Ok. Mocne atoro BbiOpaHHOe ceyeHune ByneT fobas-
NeHo B paboymin CNINCOK CEYEHWIA.

Ceyenmn m

FarpysMT W3 Mpocrorp——— [~ [apamMeTpel ceveHWa

MPAOYrONEHKE
GHEAMOTERH. . Ir, [rra"d] 3.2537e+002

Il resroyroneHie B=

Monyuure ws B, J. [rm"4] 3.2637e+008
Tetha, [rpanyc] 4500
Jru, [rra 4] 3.2544e+008
3 Jew, [rra"4] 3.2531e+002
AMEHMTE CENEHME
ws B, Jp, [rra™4] E.5075e+003

Ji, [Mre"4] 5.4801e+008
- LlBe-r...l MameHiTs |
F. [kE. para] E2499

MpucsouTe Tun ceveruA
EEILENEHHbIM
||_| MPAROYrOAEHME, j
MpUCEBOMTE Brem |
Yaanre |
Jkcnopr... | Ok | OTreHa

Pwuc. 8.16. [JnanoroBoe okHO paboTbl CO CNNCKOM CeYeHUI

3aMEHWTE CEYEHME
WS GUBAMOTEKM. ..




BubnuoTeka: KeagpaTHeie beToHHbIeslh E

M8 cedeHHa —Mapametpel cevena—————— |~ [NpocwoTp
xBanpar 1000x1000 =] | e [an™d) 3.2537e+ 008
JE, [rn1 4] 3.2537e+002
Tetha, [rpaayc] 45.00
350350
Keaapar 4004400 Jru, ™4 3 2Fd e 08
keanpar 450x450 -
KBagpar 500500 Jeu, [rra4] 3253 e+008
keanpar E00xE00 Jp, [tna"4] B.5075e+003
kBaapat F00x700 -
kBanpaT B004800 Jie, [rara™4] 5.4801e+008 T |
kEaapar 300x300 | | Folke vl £2439

WHbopraauma... | Ok I OtraeHa | Yganure CE‘-IBHMEl
OareH... | 3arpysure... | Hoeaa... | Cripagka |

Puc. 8.17. Bubnnoteka KBapgpaTHble 6eTOHHbIE

[na apmokaMeHHbIX cTonboB ncnonedyetcs cedeHne 380x380 mm. [Jns 3agaHnsa Takoro ceve-
HMS BOCMONb3yemMcs napameTpuyeckon 6ubnmortekon. KHonka 3arpy3ntb U3 6a3bl AManoroBoro okHa
CeyeHue (puc. 8.16) Bbi3biBaeT 6a3y oaHHbix APM Database. ba3sa pgaHHbix APM Section Data co-
OepXuUT napameTpuyeckue mopenu ceveHun (puc. 8.18). B gepeBe 6a3bl AaHHbIX Bbioupaem: CtaH-
paptbl / FTOCT / CtpouTenbHble HOpMbI / NMonepeyHble ceyeHust kBagpaTHble / Paspes. MNocne no-
ABMNEHUS B MPaBOM 4YacTWM AMAarnoroBOro OKHa CXeMbl CEeYeHUs U pa3MepHOro psga criegyeT Haxatb
kHonky OK ans nepexoga K Auanory nepemMeHHbIX napameTpuyeckon mogenw. Ona pegaktmpoBaHus
3HayeHus1 BbIOepeTe CTPOUKY C NepemMeHHol b (WmpunHa kBagpaTHoro ceveHus) (puc. 8.19) n Haxmute
KHOMKY U3MEeHUTb... (Mnu ABaxabl LWENKHUTE NO CTPOKE C NepeMeHHomn). B nossuBLLeMcsa OkHe B none
3Ha4yeHue BBeauTe 3Ha4veHne 380 n HaxxmuTe OK. 3HayeHne nepeMeHHON LNPUHBI KBaapaTHOro ceve-
HUS n3meHeHo. Nocne HaxaTtua kHornkn OK BygeT npeanoxeHo BBECTU Ha3dBaHUe ceveHns (No ymonya-
Huto — MpamoyronbHuk B=380 H=380). 3aTem ocCyLLECTBNSETCA pacyeT reoMeTPUYECKMUX XapakTepu-
CTUK N cedeHne ByaeT nobaeneHo B cnmucok (cm. puc. 8.16).

.APM Database !El m
————————————————————————
EIQ CTaHAARTE | b, WHpHHE KESAPATHOND CEYEHHA AI

= rocr o o
[ii CopTaMeHTLI 250
[ii COPTAMEHT COCTSBHOM 300
E‘Q CTPOMTENEHEIE HOPHEI 350
EQ MonepeyHele CEHeHNA KEaapaTHeIE | 4nn ﬂ
: Ei Monepediisle CEHEHNA NPAMOYT Nkl i
ElQ BETOHHBIE CEYEHHA
G AEYTEER HE CHAMETRHHHEIR
G AEYTEER CHMMET PHHHEIA
Koneuesoe
G Kpyrnoe
Taep ¢ BepxHEN NONKOHA
ﬁ TaBP C HHsHER nonKod

echanical Data | by APM Section Data | 4 I X — & -—
|.D.J'Iﬂ EEIZ0ES MEHEAKXEDA (33 A3HHEIX KWKHWTE NPaB0H Ok I Jakpeme |

Puc. 8.18. KsagpaTtHoe napameTpuyeckoe ceveHne 6ubnmotekn APM Section Data



2lx
MNepeteHHan | BripakeHue | 3HaueHKe | K.orrEHT AP |
b _ W MpkHa KEaQPATHOr O CEYEHLA
Type E Tun ceveHua
Diravwdsis 0 YenoBMe oTpHCOBKM OCEBEls MMHWE 0-683 AMHMA;
DirawHatch 1 YenoBue oTpHcoBKM WTpKEoEkK: 0-623 WTpKxoek
DirawDim 0 YenoEwe oTpHCOEKM pastepor: 0885 pastepos;
MNeperenHan n m
MepererHan: Ib ™ Crpokosas
BripameHue: I Trse |
3HauEHWE: |3SD
KormeHTapuii: ILUHDMHa EE3APaTHOrD CEYEHHA
JIETTTE | ak, I Ormena | HareHiTE. . | Ak IF'gcc:KHﬁ 'I

Puc. 8.19. PegakTtupoBaHue nepemMeHHbIX napameTpruyeckon Mmoaenmu

Oanee B gnanore Ce4veHune (cM. puc. 8.16) Boibupaem MpamoyronbsHuk B=380 H=380 1 Haxu-
MaeM KHorKy NMpucBouTb BCEM.

Mpuceoum ceveHve KBapgpat 250x250 ropm3oHTanbHbIM CTPEXHAM. [ns 9TOro ¢ NOMOLLBIO KO-

MaHgbl T BbibpaTtb rpynny (MeHio PepaktupoBaHue/BbiOpaTb rpynny anemMeHTOB) Bbigenunm

OXBATbIBAIOLLEW pamkoi criesa Hanpaso BCE rOPU3OHTanbHbIE CTEPXHM (puc. 8.20). KHorka E'.-_T. Ce-
yeHuA (meHio CeoncTBa/CeyveHuns...) Bbi3biBAET ANANOrOBOE OKHO CO CMMCKOM CeYEeHU. 3aTeM BbIOU-
paeM 13 cnucka KBapgpat 250x250 1 HaxkumaeMm KHorky NMpucBoUTb BblAeNeHHbIM.

b

Onsi oTOGpaxeHs Ha MOAENU CTEPXKHEN C y4eTOM NPUCBOEHHbIX UM ceveHun (puc. 8.21) Ha-

Puc. 8.20. BoigeneHne Bcex ropusoHTarnbHbIX CTEPXKHEN

XMUTE KHOMKY & OGbemHbIe ceuenns naveny VHCTPYMEHTOB ®uUnbTpbl Buaa (NaHenb unbTpb

BMAa pacnornoxeHa B HxkHen 4Yactm okHa APM Structure3D). LiBeT cTepHel COOTBETCTBYET LBETY
cedyeHus (cMm. puc. 8.16).
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Puc. 8.21. LiBeTHoe oTobpaxeHue ceveHunii Ha Moaenu

5. 3adaHue 3akpenneHull
BHauyane Heob6xooMMo BbIgenUTb BCe Y3nbl, B KOTOPLIX YCTaHOBMEHbI onopkl. Caenatb 310 ya06-

HO C NMOMOLLbI0 KOMaHAbI E:f‘& BbibpaTb rpynny (MeHio PegaktupoBaHue/BbibpaTb rpynny anemeH-
ToB) OXBATbLIBAIOWEW cnesa HanpaBo pamMkoin. 3aTeM HaxumaeMm Ha naHenu uHctpymeHTtos Hapu-

coBaTb KHOMKY = Onopa (meHtio PucoBaHue/Onopa) 1 LenkaeM NeBoi KHOMKOW MbIlK Ha ftoboM
13 BblaeneHHbIX y3roB. B nossuBLLEMCA AnanoroBomM okHe YcTaHOBKa onopbl (puc. 8.22) 3agaem Tuvn

XecTkasi onopa, HaxaB COOTBETCTBYIOLLYIO KHOMKY =z|.

— Meperewenwa— [ Mosopor
[+ 3Zanper no ¥ 3anper Bokpyr i
¥ 3anper no' ¥ 3anper sokpyr
¥ Zanper mo Z ¥ 3anper Bokpyr 2

— Tun onopel — Crocot sagaHm1a

= Mo
E PN B

(1] | DTMBHal ﬂ,uanHTbl CnpaBKal

Puc. 8.22. [lnanoroBoe okHO YcTaHOBKa Onopbl

6. Co30aHue apmMupo8aHHbIX KOHCMPYKMUBHbLIX 3/7IEMEHMO8

Buibupaem nyHKT MeHio MpoekTuposaHue/TUNbl KOHCTPYKTUBHLIX 3nieMeHToB/ [v  ApMupo-
BaHHble KOHCTPYKTUBHbIE 3M1IeMeHTbl. [INsi co34aHna apMOKaMeEHHbIX U >kene306eTOHHbIX KOHCTPYK-
TUBHbIX 3MEMEHTOB UCMONb3YITCH pasHble komaHabl MeHto NMpoekTupoBaHue:

Yo BbiaeneHHble 06bEKTbl B KOHCTPYKTUBHBLINA 3NeMEHT (Kene306eTOHHbIN)

ég BbiaeneHHble 06beKTbl B OTAENbHbIE KOHCTPYKTUBHbBIE 3f1IEMEHTbI ()Kerne3o6eToHHbIE)
2] BbiaeneHHble 06bEKTbl B apMOKaMeHHbIA KOHCTPYKTUBHbIN 3fIEMEHT

= BbiaeneHHble 06bEKTbI B OTAENbHbIE apMOKaMeHHbIe KOHCTPYKTUBHbIE 31IEMEHTLI.

6.1. Co3daHue xer1e306eMOHHbIX KOHCMPYKMUBHBIX 3[IEMEHMO08

Mockonbky B noctpoeHHon mogenu KAXKOOMY >xene300eTOHHOMY KOHCTPYKTUBHOMY 3MEMEHTY
cootBeTcTBYeT OVH KOHEYHbIN 3nemMeHT, yaobHO BOCMONb30BaTbCsl CO34aHWEM HECKOIbKUX KOHCT-
PYKTUBHBIX 3MEMEHTOB OAHOBPEMEHHO (NoapobHee O CO34aHMM KOHCTPYKTMBHBIX 3/1IEMEHTOB CM. N. 4,

rn. 6) Bbliogensem ropu3oHTarnbHblEe Kene3o0eTOHHbIE 3MIEMEHTHI, ncnosnb3ya KomMmaHay |l-:-? Bbl6paTb
rpynny. 3atem akTmBmnpyem KomaHagy g BblgeneHHble 00bEKThI B oTaeNnbHble KOHCTPYKTUBHbLIE
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ANIeMeHTbI naHenn MHCTPYMEHTOB KOHCprKTMBHI:Ie ANNeMeHTbI (MeHIO ﬂpoeKTMpoaa-
Hue/BblaeneHHble 06bLEKTbI B OTAENbHbIE KOHCTPYKTUBHbIE 3neme|-m=|). an/l CO34daHunN Kaxxaoro
KOHCTPYKTUBHOIo afieMeHTa nporpaMmma aBTtoMaTn4eCckn pacrno3HaeT ero tmn — B JaHHOM Cliydae BCe
ANNEMEHTbI ABNAIOTCA pUrenamu.

6.2. Cos0aHue apMoKaMeHHbIX KOHCMPYKMUBHbIX 3[1IEMEHMO8 — CmoJs1608

Mockonbky B noctpoeHHorn mogenn KAXKOOMY apMokaMeHHOMY KOHCTPYKTUBHOMY 3MEMEHTY
cooTBeTcTBYeT O[VIH KOHEYHbIA 3nemMeHT, yAoOHO BOCMONb30BaTbCA CO34aHMEM HECKONbKUX KOHCT-
PYKTMBHbIX 37IEMEHTOB OHOBPEMEHHO (NoapobHee O CO34aHUM KOHCTPYKTUBHBLIX 3NIEMEHTOB CM. M. 4,

rn. 6). Acnonb3ya komaHay I BbibpaTb 1 yaepxuasa Haxaton knasuwy Shift nocnegosatensHo

=+
BblgenseM Bce KUPMU4YHble KOMOHHLI (puc. 8.23). 3aTeM akTMBMpyeM KomaHdy = BblaeneHHble
06BbEeKTbl B OTAENbHbIE apMOKaMEeHHbIe KOHCTPYKTUBHbIE 3NIeMEHTbI.

o

Z
I_ . D (Fyl (Fl (ryl (Ful (ryl (Ful [yl (Ful [yl [Pyl | D
= = = = = = = = = =] = =

Pwuc. 8.23. BbolgeneHne KMpnnyHbIX KOMOHH

B cucteme npenycMOTpeHbl OrpaHUYeHNss Ha COo3faHMe KOHCTPYKTUBHBIX SMEMEHTOB Anis npe-
OOTBpaLLEeHNA HEKOPPEKTHbIX OEeNCTBUA nonb3oBaTtens. [Mpumep okHa npeaynpexgeHust npu nonbiTke
CO3[aHnA KOHCTPYKTUBHOIO 3anemMeHTa — APMOKaMEHHOU KOJIOHHbI U3 GETOHHOro0 ropU3OHTasbHOMo
CTEPXHSA npeacTaBneH Ha pucyHke (puc. 8.24). B okHe npeaynpexaeHus npeactaBneH Crmncok BCeX
OrpaHNYEeHUn Ans co3faHus KOHCTPYKTUBHOMO anemMeHTa — ApMokameHHasi KorlioHHa. [pu aTom dpnax-
KaMn OTMEYEHbI NMPUYUHBI, MO KOTOPbIM AaHHbIN KOHCTPYKTUBHbBIN 3NIEMEHT HE MOXET OblTb CO34aH.

HeBo3HOMHO CO3AaTh apMDKaMEHHbIﬁ KOHETDYKTHBHbIﬁ 3INEeMEHT

I- A neMeHTEI PASHOMD THUMNA HE MOCYT EXOAMTE B O0MH KUHCTDHKTHBHI:II:{ 3 NemeHT

[~ CTepsHW UMelT pasHoe ceveHHe
OTrenHa

™ CTepskHM 13 pasHOro mMaTepKana

| | CrepstHI HE NEXAT Ha DIHOMN NPAROL

™ Hapywenue nocnenosatenbHOCTI

[~ CTepsHM UMElIT pasHYK OPUEHT SLIHH CEYEHMI

[~ Mmerorea onopel/WapHUpE B NROAETE

[ Crepsrm yite BX00ST B COCTAE APYrOrD KOHCTPYKTHBHOND 3 NEMEHTa
[~ CTepsHW UMElT pas i uHEIH 3 KELEHTRMCUTET

¥ CTepstHm 0omkHe! GbITb S &naHs! M3 COOTEETCTEYIOWLErD MaTEpMana
[~ CTepsHW WhelaT Ynpyrie onopsl B NponeTe

[ Wmerorca oceofiokaeHMA cEA3EM B NpoN&Te

[~ CTepsHM Q0M#HE! MMETE MRAMOYroAEHOE CEYEHME

p CTBD)KHM A0nHHE! ObITE BEPTHEANEHEIMI

Puc. 8.24. lhdopmaumoHHOE OKHO NpeaynpexaeHns Ans apMoKaMeHHOWN KOMOHHbI

6.3. [ononHumenebHoe pa3bueHue cmepxxHel

Ons KOPPEKTHOro KOHEYHO-3J1IEMEHTHOIro pacyeta mMopenun HeO6XOp.MMO BbIMOJTHUTL OOMNOJTHU-
TellbHOe pas6MeHMe CTep)KHeI;I Tak, 4YToObI y3nbl conpAaraeMblX nnacTtuH coeBnanu C y3namu CTep)KHeﬁ
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ans obecneyeHnst X COBMECTHOW paboTbl. BeinonHaTe pa3bueHune LenecoobpasHo OO 3agaHus Ha-
rpy3ku, T. K. pacnpegerneHHble No ArnvHe Harpy3sku nocne pasbueHns CTEPXKHSA yaansoTcs.
Pa3bueHne cTepXXHEBbIX 3N1IEMEHTOB MpoM3BOaMTCS cnegylowmmMm obpasoM. CHavana, kak o6bly-

HO, BblaensiemM Bce cTepkHn moaenu OXBATBLIBAIOLLEN unn CEKYLLEW pamkoii (komaHaa E:f‘& Bbi-

Opatb rpynny). [anee Haxumaem KHOMKY % Pa3doutb crepkeHb (MeHio PucoBa-
Hue/CTepxeHb/Pa3buTtb cTepXeHb) 1 BbiOMpaem nobol 13 BbiAENEHHbIX CTEPXHEN — NPU 3TOM pas-
OueHno NoaBeEPrHYTCA BCE BblAeNeHHble CTEPXHU. KonuuecTBo anemMeHToB pa3bueHus MoxeT ObiTb
NPOM3BOIbHBLIM, Kak npasuno, 4-5. B paccmatpuBaeMoM crny4vae Kaxabli CTepXeHb pa3bveaem Ha 4e-
Tbipe 3NeMeHTa, No3TOMY B COOTBETCTBYIOLLEM Mone BBoAa NOSIBMBLUErocs AManoroBoro okHa Pas-
OUTb CTepXKeHb 3anuncoiBaeM Yncno 4.

6.4. CosdaHue apPMOKaMeHHbIX KOHCMPYKMUBHbIX 3J1eMeHImMoe8 — rpoCcmeHKo8

Ecnu 6bl Kaxkabin MPOCTEHOK COCTOAN TOJIbKO U3 OAHON0 KOHEYHOro anemMeHTa, ToO co3gaTb KOH-
CTPYKTUBHbIE 3J1EMEHTbl MOXHO ObINo 6bl aHaNOrM4YyHO dPMOKaMeHHbIM KOJIOHHaM. OpHako B gaHHOM
npumMmepe pacCMoTpumMm co3gaHune OAHOro KOHCTPYKTUBHOIO 3JieMeHTa U3 HECKOJIbKMX KOHEYHbIX ane-
MEHTOB. [1115 3TOro ¢ NOMOLLbIO OAHOW 13 KOMaHA Bbl60pa Bblaendem BCe KOHe4YHble 3NTIeMeHTbl O4HOro

KOHCTPYKTMBHOrO aniemMeHTa — NpocTeHka (puc. 8.25) n aktmeBnpyem KomaHay E BbiaeneHHble 06b-
€KTbl B aQpMOKaMEeHHbIA KOHCTPYKTUBHbIN 3NeMeHT NaHenn UHCTpyMeHToB KOHCTPYKTUBHLIE 3re-
MeHTbl (MeHlo [poekTupoBaHue/BbiaeneHHble O0BLEKTbl B apMOKaMeHHbIA KOHCTPYKTUBHBLIN
anemeHT). B pesynbTate 6ygeT co3gaH oanH KOHCTPYKTUBHBIN aneMeHT — ApMoKaMeHHasi 060/104Ka.

|
bl
ol

z
L By D 7yl ()l (Fy] (ry] (rl (ryl (rul ()l (v I D
B =T =T | Bl =1 =T =T =T =T =T =T =

Pwuc. 8.25. BolgeneH oavH KOHCTPYKTUBHbIA 3NeMeHT

Mpumep okHa npedynpexaeHns Npu nonbITke MOBTOPHOrO CO3AaHWUs KOHCTPYKTUBHOMO arieMeHTa
— apMoKameHHol 060MoYKM NpeacTaBneH Ha pucyHke (puc. 8.26). B okHe npegynpexaeHns npeacras-
NeH CrUCOK BCeX OrpaHMYeHun Ons Co3AaHUsA KOHCTPYKTUBHOIO anemMeHTa gaHHoro tuna. pu atom
draxkamy oTMeYeHbl MPUYMHBI, MO KOTOPbIM AaHHbBIN KOHCTPYKTUBHbLIA dreMeHT, ApMokameHHasi 06o-
J104Ka, He MOXeT ObITb CO3aaH.

HEeBO3MOMHO C03AaTE APMOKAMEHHBIH KOHCTPYKTHEHBIA 3NEMEHT

[~ MnactuHel He BERTHEANEHEIE LA OCk 1 N0KaNEHDH CK.

HE COBMAgasT © 0ok £ rnodansHoi CK.
OTreHa

I_ 3 nereHTEl PA3HOMO THNA HE MOrYT EXOAWTE E OAWH KOHCTPYETHEHEIH 3 NeMEHT

[~ M ASCTUHEI HE KaMEHHEIE MW 1S PA3HOMD MaTepkana

[V MAacTHHE Yie BXOGAT B COCTAE ARYrOra KOHCTRYKTHEHORD 3AEMEHTS
[~ M ACTUHB! HMERT paSHY TOALLMHY

I~ TASCTUHE] HE MMEHIT HECTKOCT

I_ N AacTHHE! He HAXOAATCA B OAHOH MADCKOCTH

Puc. 8.26. HdopmaLMoHHOE OKHO NpeaynpexaeHns Ans apMoKaMeHHOM 000104KN
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Ons NPOCMOTpPa CnnCka BCEX CO3O4aHHbIX KOHCTPYKTUBHbLIX 3J1EMEHTOB BOCMOIIb3yeTeCb KOMaH-

aon g KOHCTPYKTUBHbIE 3NeMeHTbl OOHOMMEHHOW MaHernu MHCTPYMEHTOB (MeHio lMpoekTupoBa-
HUe/KOHCTPYKTUBHbIE 3neMeHTbl). B BepxHen neBon 4actn guanoroBoro okHa PesynbTaTtbl apMu-
pOBaHMUA PacnonoXeH CMUCOK BCEX KOHCTPYKTUBHbBIX 3NIEMEHTOB, KOTOPLIN HaxoAuTCs B COOTBETCTBUU
C pacyeTHOWN Moferbto.

YT106bl HAaNTW pacnonoXeHne KOHCTPYKTUBHOMO 3rieMeHTa Ha MOLEeNu — BbiAENUTe ero B CrUCKe.
Mpu aTOM Ha MoAEeNN BCe KOHEYHbIE 3NIEMEHTbI KOHCTPYKTUBHOIO 3rieMeHTa 6yayT BblaeneHbl KpacHbIM
uBeTom. I HAO6GOPOT, YTOOLI HAMTWU KOHCTPYKTMBHbIA 3NIEMEHT B CMMCKE — BbIAENUTE HA MOAENN 00UH
USlu HECKOJIbKO €ro KOHEYHbIX 3neMeHToB. [Nocne Bbi3oBa AManoroBoro okHa COOTBETCTBYHOLLME KOHCT-
PYKTMBHbIE 3NIeMEeHThI B Cnucke ByayT Bbl4eneHbl CEpbIM LBETOM, @ Ha MOLENMN 8CE KOHEYHbIE 3r1EMEH-
Tbl KOHCTPYKTUBHOIO 3rieMeHTa byayT BblgeneHbl KpacHbIM LIBETOM.

Pe3ynbTarbl apmuposadya (CHWM II-

Tun pacyeTa:
I [poEkTHPOBOHHEIR j
1A 3 neteHTa | T HN 3 NEMEHTS |A
*EBan g B purens
FEan 10 FE purens
Akan 11 &K, konoHHa
x Aflan 12 AR KonoHHA
AKan 13 AK, konoHHa
Afan 14 AK, ronoHHa
AR an 15 A ofonouka
Akan 16 AF. ofionouka
Al an 17 AR ofonouka
e 230 18 &K ofionouka
= AKan 19 A ofionouka
Ak an 2 AR nfinnnuk A j
ey (R B R R a2 =] (k][P]lo]

Puc. 8.27. CooTBeTCTBME KOHCTPYKTUBHLIX 31IEMEHTOB

7. Yd4em cnocoba onupaHusi — ycmaHoeKa WapHUpoe
Insa ydeTa onvpaHns xene3obeToHHON Banku Ha KMpNu4Hble CTONObl HEOOXOAMMO YCTaHOBUTL

WwapHupbl. [na aToro BbiOMpaem komaHgy e LLapHMp Ha KOHUEe CTepPXXHA NaHenu WUHCTPYMEHTOB
PucoBaHue 1 Lwenkaem ykasaternem MbllLK N0 CTEpxH0 BOGNU3KM Toro yana, rae HeobxoamMmo ycTaHo-
BUTb WapHup (puc. 8.28). lanee B AManoroBom okHe ycTaHasnuesaem [logopom eokpye ocu X. [NoBo-
poT 3afaeTcs B rnobanbHoln cucteme KOopAuHaT.

LR LR L L L

V¥ MoBopor Bakpyr ook
[~ Mopopor sokpyr ocu 't
[~ TMoeopor Bokpyr ocHZ

08 I Ormeda | Crpaeka

WapHUPbI Ha
KOHLLe CTEPHKHA

Pwuc. 8.28. YcTaHoBKa LWapHMPOB Ha KOHLE CTEPXHS

8. ModenupoegaHue pexxuma Hazpy>XeHusi

8.1. BaepyxeHus
[na 3aganns Harpy3ok B cootBeTcTBUM co CHuIM 2.01.07-85* Harpy3ku u Bo3gencTeuma yao6Ho

KaXKAbl BUA, Harpy3kn pasmecTuUTb B OTAENbHOM 3arpyxeHnu. KomaHga ‘I‘g 3arpyxeHus... (MeHio Ha-
rpysku/3arpyxeHus...) Bbi3blBaeT ANanoroBoe OKHO pefakTupoBaHns 3arpyxeHui (puc. 8.29).

C nomoublo kHonkvM [lo6aBUTL... 3TOrO Auanora co3ganTe ABa HOBbLIX 3arpyxeHus. [nsa ydeta
cobCTBEHHOrO Beca BblIOepuTe OOHO U3 3arpyXEHUA N HAXMUTE KHONKY M3MeHUTb.... B nosisuBLLemcs
OVNanoroBOM OKHe BBeAUTE Ha3BaHWe 3arpyXeHusi, a MMeHHO MocTosiHHbIe, N MHOXWUTENb COOCTBEHHO-
ro Beca, paBHbiii 1.1. AHanorm4yHbIM 06pa3oM U3MEHUTE Ha3BaHWUS BTOPOrO 3arpy>XeHusl.
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3arpyeHqsa E

HaszsaHue | P HOMTENE COGCT., ... | Brn/Beikn | HoGsEHTE. ..
L M ocToAHHbIE 1.1 [¥]
1= BpetdeHHElE i] 2 MEtEHITE. .

Yaanure

Uil

SHTHEHEIN

(]9 | OTreHa |

Puc. 8.29. [lnanoroBoe OkHO 3arpyXeHus

8.2. Hacmpolika eQuHUY, U3MepeHUsT Hagpy30K

Mo ymonyaHuio B AManoroBbIX OKHAX 3afaHus paBHOMEPHO pacnpedeneHHble Harpyskm UmerT
pasmepHocTb H/M. VicxoaHble gaHHble JaHHOro npumepa 3agadbl B T/M. [na uamMeHeHus eanHnL ns-

MepeHUs1 BbibepeTe HaXMUTE KHOMKY e EavHuubl namepeHusa naHenn MHCTpymeHToB HacTponku
WUNN BOCMOMb3yNTECH COOTBETCTBYIOLWEN KOMaHaon MeHio Bua. B nosiBuBlueMCsi OManoroBOM OKHe
(puc. 8.30) yctaHOBUTE pa3MepPHOCTb Harpy3ku No arivHe Tc/m.

YCTaHOBKM

LeeTogan nanMTpaI Kgpcopl Cetka EauHWub |MaCLUTal5| HDMBHSKEI

HnuHa bt 4 Yron Irpa,qgu: vl
Cuna IH ‘l Macca Kr -
Epera IC ‘l Temneparypa T -

LaEneHHe IH ja"[IMM j "2

Harpyska no gaqHe Iﬁ ! m

HanpaseHue IH jfl[IM"" j "2]

K.ca &b, TEMAONPOEOAHOCTH IBT j A I"C j B IMM j ]
MareHT IH j @ IMM j

[nuHa anA cedeHuA MM

(1] I O7rdeHa | [ EHrEHITE:

Puc. 8.30. HacTporika eamHuy, usmepeHunsi

8.3. BadaHue nMocmosiHHbIX U 8peMEHHbIX Hagpy30K
[na nepexoga B pexum 3agaHns MOCTOSTHHOW Harpysku BbigenseM BCe ropu3oHTarnbHble CTEPX-
HW C NOMOLLIbIO KOMaHAb! o BbibpaTb rpynny (MeHio PegaktupoBaHue/BbibpaTb rpynny anemMeH-

TOB) N aKTMBMPYEM KOMaHay @ MoGanbHas Harpyska Ha cTepXeHb MNaHenu MHcTpymeHToB Ha-
rpy3ku (MeHio Harpysku/nobanbHas Harpy3ka Ha cTepXeHb). /13 BbinagaloLwero cnmcka sarpyxe-
HWIA NosiBMBLLErOCS Ananorosoro okHa PacnpepeneHHas cuna (puc. 8.31) Bbibupaem 3arpyxeHue Mo-
CTOsIHHbIe. B none BBoga 3HayeHue cunbl, TC/M 3anncbiBaeM 3HaYeHUe AencTBytoLlen Harpysku 1.3,
a ¢ nomoLlbto nonen rpynnel HanpaBneHue B rmobanbHOM cUCTeMe KOOpAMHAT 3aJaeM ee Hanpas-
NeHne — B paccmaTpmBaeMOM Cryyae C 3TOM Lienbto 3anucbiBaem B none Z: -1.

PacnpegenedHHas cuna ﬂ

3arpyseHu1e | MocToAHHEE w7 I

3HAYEHWE CHABI, TC/M I1 3

Hal'lpaB.FIEHHE B FA0SENEHOMN CHCTERE KODOPAMHET

% o ¥ o z [
Ok I Ovena |

Puc. 8.31. 3agaHune nocToAHHON Harpy3ku
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3apaHue BpeMeHHbIX pacnpenernieHHbIX Harpy3oK npon3BoanTca aHanorn4yHo, HeOGXO,ElMMO TOINb-
KO Bbl6paTb COOTBETCTBYIOLLEE 3arpyxeHne — BpeMeHHble.

8.4. CosdaHue koMbuHayuu 3azpykeHul

Ecnun npu 3agaHum Harpyskm Kaxxgoro Tuna UCnonb30Banuch 3arpykeHus, To Ans onpeaeneHus
Harpysku Ha onopbl He06X0ANMO co3gaTb KOMOMHAaLNIO COBMECTHO AENCTBYIOLMX 3arpyXeHWUNA.

KomaHga KomOGuHauuma 3arpyeHun... MeHio Harpy3ku Bbi3biBaeT nosiBNeHne O4HOMMEHHOro
ananoroBoro okHa (puc. 8.32). Utobbl 406aBuTbL 3arpy»keHne B KOMOMHALMIO, HY)XXHO BHa4arne BbibpaTb
€ro B BbiMNagaroLLemM Crnucke, 3aTeM BBECTU B Ka4eCTBE MHOXUTENHA KOIPDULNEHT HALEXHOCTM MO Ha-
rpy3ke u HaxaTb kHonky Jo6aBuTb. [Npu co3gaHnm KoMOMHaUMM cucTema NpeasiokuT BBECTU ee NMS.
MpeoycmoTpeHa BO3MOXHOCTb CO3[aHWUsI HECKONbKUX KOMOWHaLMIi 3arpyxeHui. PesynbTtatbl OyayT
BbIBOAUTBLCS A1 K&X40ro 3arpy>KeHust Unmn komouHawmn.

KoMOMHAUMA 3arpys¥eHWi m

 3a0ATE KOMMGHHALMHIO

CRMcok KarSHHaULKA SarpyKEHHE MHoUT e

KombuHaumMa sarpyxeHdi 0 IEpeMeHHbIE j I'I.DDDDD

[0CT 0AHHEIE 1.00000 Nogasums |

Hogan... | Hpamre | ak. I OTrieHa

Puc. 8.32. Onanoroeoe okHo KombGuHauums 3arpyxeHumn

[ns BbInonHeHus pacyeTa CnyXxuTt KOMaHOa MeEHIo Pacuet/PacueT. B nosisuBliemcst guanoro-
BOM OKHE HeO6XOp.I/1MO OTMETUTb MYHKT CraTtnyeckumn pacyeT N HaXXaTb KHOMKY OK.

9. BblyucrieHue pac4emHo20 coyemaHus ycunui

Bbibupaem nyHKT MeHio PacuyeT/PacyeTHble KOMOMHaUMWU 3arpyXeHuw.... B noseusliemcs
ananoroBoM okHe Tabnuua sarpyxeHun ans BbluucneHua PCY (puc. 8.33) dopmupyem Tabnuuy
3arpy’>keHuin; nooyepeHoO BbiIOMpaeM 13 cnmcka HeobxooMMoe 3arpykXeHne u ero Tur, a 3ateM BBOAUM
HeobXxoanMble 3Ha4YeHUs KO3 MULIMEHTOB 1 HaXXMMaeM kHonky Jlo6aBuTb B Tabnuuy. [lons gnvTenb-
HOCTW NOKa3bIBaEeT, KaKylo YacTb (B A40NsX OT 1) BpEMEHHOW Harpysku cumMTaTb ONUTENbHON, COOTBETCT-
BEHHO, OCTaBLUYHCS 4YacTb NPUHMMAIOT KpaTKOBPEMEHHOW. [NA BbIYUCIEHUSA pacyeTHbIX COYeTaHun
yCcuUnun HeobxoamMmo HaxaTb KHoMky PacueT. lMocrne BhbINOMHEHUS pacyeTa OKHO aBTOMaTU4ecKku 3a-
KpoeTcs.

Tabnuua sarpyMeHyd AnA BbuMcneHya PCY m
[NapareTpel 3arpyKeHHs
Honn JofasoqHei
3arpyeHme THN Zarpy#HeHHa AAMTEAEHOETH K3 LALLM EHT
InDCTDﬂHHbIB j IHDCTDF!HHDB j I'I |1

™| YumbiEaTe SHEKOMEREMEHHOETE | NofiaEuTe B TatnHy I

[~ Pacuer ocofibix coveTaHWi Harpyzok no n.2.1 CHWM |1-7-81 %[ ceiickura)

JarpyseHme | Tun 3arpysedHa | 1017 3AHTENEH... | JofiaE04HEIR Kc-...l HaHEHITE
MacToAHHbE MocToaHHoe 1.00 1.00
BpereHHbls KpatkoepetieH... 035 1.00 Y anume

[pynnel >

i

Ok | Pacuer | Orrmena | Crpaeka |

Puc. 8.33. Onanoroeoe okHo KombGuHauums 3arpyxeHumn
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10. 3adaHue napamempoe u Nod6op apmMupo8aHusi

10.1. Obwue npuHyunsl pabomsi ¢ KOHCMPYKMUBHLIMU 3fIEMEeHmMamu

3agaHve napameTpoB apMUPOBaHMS OCYLLECTBISIETCS B AnanoroBoM okHe (puc. 8.34), kotopoe
Bbl3blBae€T KOMaHAa £3 KOHCTpYyKTUBHbIE 3neMeHTbl OOHOMMEHHOW NaHenn MHCTPYMEHTOB (MEH!0
MpoekTupoBaHMe/KOHCTPYKTUBHbLIE 3NIEMEHTbI).

MpenycmoTpeHo BLINOMHEHWE pacdeTa ABYX TUMOB — NPOEKTMPOBOYHOIO U NpoBepoYHoro. Mpu
NPOEKTMPOBOYHOM pacyeTe nporpaMma aBToMaTUYECKM NPoM3BoOauT Noabop apMaTtypbl U3 yKasaHHOro
AnanasoHa HOMeHKnaTypbl apMmatypbl. Kpome Toro, NnpoekTMpOoBLLMK MOXET BhINOMHWUTL Npouenypy ap-
MUWPOBaHWS CaMOCTOSITENBLHO B peXUMeE NPOBEPOYHOrO pacyeTa, a B pedyrbTaTe nonyyuntb koadduum-
€HTbl MCNONb30BaHUSA NPUHATOM apMaTypbl MO KaXX4oMy KpUTEpPUIO pacyeTa.

B BepxHew neBoi 4acTu AnanoroBoro okHa Pe3ynbTaTbl apMUPOBaHUA PacCMoONiOXeH CrNUCOK
BCEX KOHCTPYKTMBHbIX 31IEMEHTOB.

Pe3ynbLTaThl apMypoBanya (CMN 52-101-2003) - 36 3n. 2 n
TN pacyeTa: — IaHHele
IHPOBEPD””H':‘ ﬂ Dfwme IEETDHI Apma‘rgpal PacnonoeHve aDMaTl_-lDbll Harpgaml Tpeu.luﬁocmﬁmcrbl
W18 3nemerTa TunanemerTa |
A5 purens [™ Crammeckan OMPEAEAMMOCT b ¥ Pacyet Ha TPEWHHOCTORK OCTE
KEan 3 FE purens
*EBan d B purens
AEan b AE prrents Tun ceveHua II:l Mpatdoyr. 'I ™| Mo sosarensckii EARMEHT, ApMMpEEaHIA
FEan b KB purens
*Ban 7 B purens K . 6218
¥Ean 8 KE prreso O PPHUMEHTEI PACYETHON OMMHE! [PECYET HA EHELEHTPEHHOE CiatHe n.6.2.18]
*Ban g B purens
HAEan 10 HE purens Ko g, a0uHe! & na. 5y IT-U Beitiop " Monb3osaTensekos sHaueHUE
Akan 11 &K, konoHHa
Ak an 12 AK. KonoHHa Kaoa . gavHel B N 22 |1 a Britiop (% PeroMEHI0BAHHDE SHAYSHWE
AK a0 13 AK knanHHA ;I
- Otiwuue
Tun anemeHTa: KB purens —Peaynetarel
koo 3 neteHToE: 4 Ko, enonezoeaHua T PELIMHOCTONKOCTE:
Ml S, il UL K03 EBULMEHT WCNOES0ESHHA | SHaueHWe |
Pastiepkl ceueHIA I Nereraa I MpadonkHoN apHaTYREl N0 HANPABNEHWD £ 0.851979
. Mo MOMEHTY NOABNEHWA HENPOLOTHHTENEHEIX TPELLMH N0 HANPaENEHH0 £ 0.2022137
b
Mo MOMEHTY NOABNEHWA NPOLOTKMTENEHE TREWMWH N0 HANPAENEHWD £ 0.2624457
‘ Mo SeToHHOMN NOOCE MEXLY HAKIOHHBIMM CEVEHMANM Mo Hanpaenesun v [N.6.2.33] 02455402
h Mo HEKADHHEIM CEMEHMAM Ha AERCTEME NONSPEYHEN: G N0 HanpaeneHuio v [n.6.2.34) 0975723
‘ Mo HaKNOHHEIM CEYSHHAN Ha AERCTEME MOMEHTOR N0 HaMpaensHKo Y [M.6.2.35) 0.7448609
b
T—) F4
CHNOELIE GaKTOPE! 007 YKSZEHHOMO KOS SEHIHEHT 3 | Boe cunoBbe dakTope! | »0.01
— Paztepel ceysHWa

b= 250.000000, b4 b= 250000000, rr4

Crpaeka | Yeprés... |

TPHMEHITE 007 BCEX ’—I
EMAOE PACHETa [ MputeriTE Pacuer Ok OTraeHa

Puc. 8.34. [lnanorosoe okHO Pe3ynbTaTbl apMUPOBaHUA — NPOEKTUPOBOYHbLIN pacyeT

KHOMKM punbTPoOB CNMCKa KOHCTPYKTUBHLIX 3NeMeHToB No3BonsiT [NokasaTte/CKpbiTb onpene-
NeHHbIe 3aNeMeHThbI cnvcka (puc. 8.35):

[*]/[¥] nMNokasaTb Tonbko 3MeMeHTbI C OTpULATENbHLIM pesynbTaToM pacdyeTa (apmaTtypa He

nogo6paHa Unu He NPOXOAMT MO NPOBepPoYHOMY pacyeTy) / MokasaTb 3neMeHTbI C fto-
BbIM pesyrnbLTaToMm

[=],[&=] NokasaTb TONbKO aMEMEHTbI U3 BUANMBIX Crloes / Moka3aTb 3nemMeHTbI 13 BoeX CroesB.
/ MokasaTb / CKpbITh Xene3o6eTOHHbIE ANeMEHTbI.

/ Moka3saTb / CKpbITb apMOKAMEHHBIE 3NIEMEHTHI.

[K]/[K] TokasaTb / CKpbITb KOHCTPYKTMBHbIE 3NIEMEHTbI — KONOHHbI.

[P]/[P] TMokasaTb/ CKpbITb KOHCTPYKTUBHbIE MEMEHTbI — PUreni.

[0],[0] nokasaTb / CkpbiTb KOHCTPYKTUBHbIE ANEMEHTbI — 0BONOYKN (ene3oB6eToHHbIe 1 apMo-
KaMeHHble).
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A 3 nerdeqTa | THn anemeHTa |;|
Xban b KB purene
XEan 7 KB purene
*Ean 8 KB purens
*Ean g KB purens
FEBan 10 KB purens

AR an 11 AF. KonoHHA

AF an 12 AF. KonoHHa

Afan 13 AK KonoHHA

Afan 14 AK KonoHHA

Af.an 15 AK ofonouka
Af.an 16 AK ofonouka

Ak an 17 AF nfinmnue A LI
] [=] [(k][p]lo]

Puc. 8.35. Cnncok KOHCTPYKTUBHLIX 3NIEMEHTOB

CcbInKkn Ha NyHKTbl HopMaTMBHbIX gokymeHToB (CHUMI unu CI1) npegctaBneHbl B 3aronioBkax
OKOH UInun B BUAe BCNIbIBaOLLMX NOACKA30K.

10.2. 3adaHue napamempos u pacHem apMoKaMeHHbIX cmoiboe

BbinonHUM pacuyeT apMoKaMeHHbIX CTONOOB B peXuMme MpPOEKTMPOBOYHOro pacyerta. [Ans Toro,
4YTOObI B CNNCKE OCTaNMCh TONMbKO apMOKaMEHHbIE KONMOHHbI HY>XHO CkpbiThb KB (?Kene3o6eToHHble KoH-
CTPYKTUBHbIE areMeHTbl) u O (o6onoykn). [Anst BoloeNneHns BCEX apMOKaMEHHbIX KONOHH Heo6XoaMMo B
CMUCKEe KOHCTPYKTMBHBIX 3NIEMEHTOB, BO-MepBbIX, LWENKHYTb FEBOM KHOMKOW MbIWM Ha NEepBOM KOHCT-
PYKTMBHOM 3fieMeHTe crnucka, a 3ateMm, yaepxuas knasuwy Shift HaxaTon — Ha HWxHeM. [pu aTom
BCE KOHCTPYKTUBHbIE anemeHTbl Tuna AK KonoHHa BbiAeNnsaTCs kak B CrMCKe, Tak U Ha mogenu (puc.
8.36). 3apgante napameTpbl Bknagku Obujue B COOTBETCTBUN C PUCYHKOM (CM. puc. 8.36).

Tun pacyeTa: DaHHe
I!'Ipoemvlpoaouﬂb\ﬁl ;I O6wue |Knaqyga| Harpgaml
WiriA 3 nereHTa TMnaneMerrraJ
i | ¥ Hecuwwii s aement Knace apmaryper A2408d) ¥
[N 1
a_ ‘ Tunessenma |7 Mpamour. Cpok onysfiel, ner ] -
S‘z Kos@. yenosui pators! ,DSD— Crpaska K.om pePHLMEHT HETTO NACWANH lEIS—
i |
Shift IKEEW PACHETHOM el & N <7 |1.00 Brifiop
Koa g, pacueTHol AnvHe & na. 22 [1.00 Beifiop
L L [~ Faspeware YcTeI WerkG W USHTRaNEHDS pacTsEHHE No
BB = [l | " e
r~ DBwm
— T HN 3 NeMmeHTa: AE konoHHa ~ Pesynetare:
Kon-e0 3 nemeHTos: 4 Koad. MenonbaosaHis I
o o B L | JlrHa cTepkHa, M 3000.00
I o e e B | K.oe3 GO HUMEHT HENObS0BAHKA | Bnasenve ot
B i i i st ] v e o e g e Pastenbl ceveria |ﬂgreﬂua|

APMETYRE HE HYKHE

b
‘ LlEHTPaneHoE CHETHE, KOSPE. HGNONBS0BAHHA ND CHNE 0.1703811
h
BHELEHTPEHHOE CHKATHE B MNDCKOCTH X2 KOG®EP. UCNONbS0BAHHA No 0.4549447
MPOAGABHON CHAE M MOMEHTY
i E
T IR B HAMARARHAAY" K FAMM UFAAARAARAMIA AN IANRAUHAE FUns o 1 MBARARA
— Z
CunoBbIE PaKTOPBI A8 YKASSHHOMD KOS PEHUMEHTS I Bce cunoBbie GaKTops! I >0.01
~ Pasmepel ceveHia

b =380.000000, tra b = 380.000000, ram

MpUMEHIATE AnA Boex | | I | | . |
BHOCE pacyeTa MpHMEHHTE Pacuer Ok OrrenHa Cnpaeka | Hepres..

Pwuc. 8.36. 3agaHne napameTpoB apMOKaMeHHbIX KONOHH

[nsi nony4eHns cnpaBoYHON MHGOPMaUnM no KoaddumumeHTam ycrnosuin padoTel (n. 3.11 CHwuM
[1-22-81) mMoXHO Bocnonb3oBaTbCcs kHomnko CnpaBka. Beegute koadpdumumeHT ycrnoeuid pabotbl 0.8,
TaK Kak nroLLaab ceyeHus konoHH 0.380*0.380 = 0.1444 m* < 0.3 m* (puc. 8.37).
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KoadpreHTel yonoewid paborel (CHYM I1-22-81, n.3.

MNapateTp 3HaveHHe

JnA 3 NEMEHTOE KPYrnoro CEYEHMA, BEINDAHASMEI: M3 06bIKHOEEHHOM 0[HENEK ANEHOMD] KMPNMYa, He
SPMWPOBAHHENX CETHATON apraTypoi

JTlna GAOKOE W KaMHERN, MATOTOBAEHHEIX M3 TAXENL GETOHOE M M3 NPMPOGHOrD KaraHaA [y >= 1800 1.1
ki3]
JnA kNagk WS GN0KOE W KaMHER M3 CHAMKATHEIX GETOHOE KNACCOE NO NPOYHOCTH Beiwe B25 ns

LA knagku W3 GN0KOE W KaMHER M3 KPYNPONOPMCTEIN SETOHOE W MS SETOKNSEHLIX AYEWCTHIX GA0K.0E na

1A KNAKM W3 GAOKOE W KaMHEN M3 HEAETOKNAEHEIX AYEMCTEIX GeToHOE. Buael AuencTer SeToHoE 07
MpMHURENT B cooceeTcTeMd ¢ TOCT 25485-89

J1nA kNagky Nocne QAWTENEHOMD NEPHOAA TEERASHWUA PACTEOpa 115
77 KN&AKM W3 CUAMKATHOMD KMPNMYa Ha PAcTEOPE © A0GEBK.aMH NOTaWa 045

OTreHa |

Puc. 8.37. CnpaBo4YHOE OKHO KO3(hULMEHTOB YCIOBUI paboThbl

Insa 3agaHus kKo3PULMEHTOB pacyeTHON AMMHbI HEOOXOAMMO BOCMONb30BaTbCA KHOMKOM Bbi-
6op ONns BbI30Ba 4ManoroBoro okHa Bbibopa cxembl (p1c. 8.38).

KoadpHHEHT pacueTHOH AAHHE] m

o PEKUMEHIJ.DBaHbII:l THIN ONHPAHKA 0 T10NE30BATENECK M THM ONWpaHKA

(31

Dpyrar

K03 pHUMEHT PacyeTHOM 0AMHE! |1-GEI
oK | OTtieHa I

Puc. 8.38. OkHo BbIbopa cxembl A4nst koahdmumeHTa pacyeTHON ANUHbI

[aHHble Bknagkn Knagka cooTBETCTBYIOT Matepuany KOHCTPYKTUMBHOIO afieMeHTa U He AO0CTyn-
Hbl 4ns pegaktuposaHus (puc. 8.39). Bo Bknagke Harpy3ku (puc. 8.40) npegocTtaBneHa BO3MOXHOCTb
Bblbopa Harpy3ok: PCY, ogHO 13 3arpyxeHuii unm koMouHaumsi, py4Hoe 3agaHue CUIOBbIX (DaKTOpPOB.
Mo ymonyaHuio AaHHbIMW NO Harpy3kam sIBRSIKOTCA pacyeTHbIE COMETaHUsA YCUnun.

Otwmre  Koaaka | Harpgsml

~ kamens
Tun KHpNHYA [KatHA] CHAMKETHEIR CRAOWHON KMprHY

Mapra kuprva [karba) 75

— Pacteop
Tun pacTeopa: B0
Mapra pacTeopa: LLetaeHT HeI

Puc. 8.39. Bknaagka Knagka

Dﬁu.wel Knagka Harpyzku |

& PCy ‘ € ZarpymenA InDCTDﬂHHbIE j

£~ 3aaTk HArpYsKK BpYYHYD Nx
M, H: 00000 M, /__T b\My
Oy, H: 0.0000 =
Oz, H: oo I |; I %
My, Herar: W X -qu
Mz, Hovn 00000 'Qﬁ_l_
z

Koaqup. gAHTENEHOCTH HArPYSKM: |1 0o ¥ I I

Pwuc. 8.40. Bknagka Harpysku

Ons COXpaHeHuA AaHHbIX OJ14 BCeX BblAENTEHHbIX 3NTEMEeHTOB A11A NPOoBEpPOYHOro 1 nNpPoeKTnpo-
BOYHOIo BMAOB pacy4eToB HAaXXMUTE KHOMKY anMeHMTb AnA BCeX BUOOB pac4yeToB. [ns BbinonHeHus
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nop.60pa apMupoBaHuA BblAENTEHHbIX KOHCTPYKTUBHBIX 3J1EMEHTOB HaXXMUTE KHOMKY PacueTt ananoro-

BOro OKHa.

[na npocmoTpa pesynbTaToB MO KaXKOOMY OTAENbHOMY KOHCTPYKTMBHOMY 3fEMEHTY — 3TOT
3MNEeMEeHT, npexae BCero, AOMKeH ObiTb BblaeneH B cnuncke. BepxHsia cTpoyka pe3ynbTaToB COAEPXKUT
nHopmaumio 0 HeobxoanMoM apMMpoBaHUK. Pe3ynbTaThl pacyeta BbIBOASTCA B BUAE KO3 ULNEH-
TOB MCMOMNb30BaHUA MO KaXXAoMy U3 KpuTtepues (cM. puc. 8.36).

Pesynbratss apruposanss (CHaM 11-22-81%) - AK an. 10 [ x]
Tun pacuera ~ Do
Iﬂpoemupoﬁowmﬂ j Dfiume |Kﬂam<a| Harpggml

WA anemenTa

Afan 11

A KONOHHA

¥ Hecuwwi 3 nemerT

Tun ceseruin W B
Koz, yonosqi patorel W Crpaeka K o b MUMEHT HETTO NNoW aau l[IB—
Koo, paciernoiianae snn 7 [T00 Beiop

Koam. pacyeTHOM auHEl & 1o, X2 |1 0o m

[~ Paspeiuars scro wor v 1 UerTpanbio pacTAKervE 1o
HenepeaRaaHHamylropUanHTANHOMY|CEYEHLID

Konaos apmaTyper

2|

Cpok caymiel, net -

Pasmepbl cevers | Nersraa|

ARan 12 AE konoHHa
= [=] [k Jefe]
i~ O

Thn anemeHTa: AR KonoHHa
Kon-eo @ nemenToe: 4
JLAuHa CTEP®HA, Mt 3000.00

~ Pesynetarsl
Koa®. nenonbaosaHua

Koa e HUMEnT MEnoAbsosaHUs 3Ha4eHue =
Heofixnauvbii NPOUEHT apHHPOBAHHA 072

LLeHTpanbHOS CREATME: KO3 P, HCNOABS0B3HWA N0 Clne 0.4588042
BHeueHTPEHHDE CHRaTHE B NAOCKOCTH ¥Z: KO3 . MCNOAB30BSHHA N0 0.9399516 [

MPOASAEHOR CHAE W MOMEHTY

Mnes & HANNARASHLLL Y- KAhh EAR A =ORAHLE NN NANENAUMN ~1ANS N0 1171175441 =

CHNoBbIE PEKTOPEI 017 YKEZIHHOD KO3 PHLMEHTE | Boe cHnoewie GakTops! I >U ol

OB 805 B0 B |y

L.,

R —
- b = 380.000000, = 360.000000, v
L.,

MpurenuTE 40 Boex | -
EMADE paciaTS MpHMeHUTE Pacyer aK OTtmeHa Crpaera | Heprén.

Puc. 8.41. PeaynbTaTthl pacyeTa apMOKaMeHHON KOMOHHbI

PaccmoTpum nogbop apmaTypHOM CeTKM Ha npuMepe apMOKaMeHHOW KOSTOHHbI C Makcumarb-
HblM apMmupoBaHuem 0,72. [inst nogbopa apmMaTypHON ceTkn HEOOXOAMMO BbIMOMHUTL criegytoLlme aen-

cteus (puc. 8.42):

Mepekniountca B TUN pacyeta MpoBepouyHbIi. Ha Bonpoc 1cnonb3oBaHus pesynbTaToB pac-

Bo Bknagke O6wme yctaHoBuTe chnaxok Ucnonb3oBaHue apmatypbl. [1pu aToM nossuTcs

1.

YyeTa Haxmute [ina Bcex anemeHToB (puc. 8.43).
2.

JonornHuTenbHas Bknagka Apmarypa.
3.

Mepenante Ha Bknaaky ApmaTtypa. BuibepeTe napameTpbl CETKM Tak, 4TOObl hakTU4eckui

NPOLEHT apMMpoBaHust Bbin HEMHOro 6onbLue, YeM NPOLEHT apMUPOBaHKS NPOEKTUPOBOYHOIO
pacyeTa (puc. 8.44). Ytobbl Anst BbIGpaHHOrO apMMpoBaHMs onpeaennTb akTndeckne Koad-
ULMEHTBI UCMONB30BaHUS HaXKMUTE Ha KHOMKY Pacuer.

Pe3yneTaTe! apMyposanua (CHWM I1-22-81°+) - AK an. 10

Tun pacueTa: — NaHHele

MpoBepo4HEE j O6wme I KnaqKa| ApaTe
e | | Tun 3nemeHTa | " H .

AKan 9 AK KONoHHE SR

&Kan. 10 &K konoHHa

AR an 11 AK konoHHa Tun ceveria ||_| Npswoyr. - |
Afan 12 AF. konoHHa =

-

7] [k ][e]lo]

Koag. ycnoBWA patoTel ID.BD EnpaBKai

Koad. pacusTHON 0AMHE! B N 2T I‘I.DD
K.oad. pacyeTHAOIA 4AUHE! & M. 52 I'I.DD Beitiop |

PaspelaTe YHCTEIFN WEMWE W LEHTPANEHDE PACTHAHEHME MO
HENEPEBAZaHHOMY(M OPHEOHT NEHAMY]CEYEHHID

1 Harpyzsku I

b3

le2
IED 'I
K.oa U HEHT HETT O MNoLWLATM |‘I .onn

Cpok caywtel, AeT

Puc. 8.42.

Mepexon k noabopy apmaTypHON CeTKU

MNpoEepoUHLIA pacueT m

HMenones08aTe PESYNETATE! MPOEKTHPOBONHOMD pacieTa?

InA Boex 3 nemer {E

,ﬂ.ﬂﬂ Ebl2NeHHEIX 3 ASMEHT O |

Puc. 8.43. Vicnonb3oBaHne pe3ynbTaToB NPOEKTUPOBOYHOMO pacyeTa
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CopTtameHT apmatypbl knacca A240(A-l) HaunHaeTcs ¢ guameTtpa 6 Mm. pu ncnonb3oBaHun
apmaTypbl JaHHOro Krnacca AaHHOW (hbakTUyYecKMn npoueHT apmupoBaHus coctasut 13% (puc. 8.44).
Mpw BbINONHEHMMN pacyeTa (kHomka PacyeT aManoroBoro okHa) B none pesynbTtatbl OyayT npeacrasne-
Hbl akTuyeckne KoapdumuneHTbl Ucnonb3oBaHusA. Wcnonb3oBaHue apmMaTypHOM CeTKM Knacca
B500(Bp-1) nossonset ucnone3osaTb guametp 3 mm (puc. 8.45).

r JaHHeIS
Dﬁu.luel Knagka AptaTypa I HarpgaKHl

Knacc apmaryper |A24D[A-I] vl
r~ B apuaHT apmMuypoBaHua
Tuarerp cTepstHed, [rr]: m /L)

War cTeptHed no ropusoHTand o1, [ma]: |50 b V) 15

Wl &r cTep#HER No ropusoHTany o2, [rMe] |50 b cl

Yucno pAgoE KNagku Memay CeTE.atuW: |2 vl y L
BreicoTa pRaa knaakd S, (] I?E c2
[poueHT SpMHPOBaHWA, % IU.?54U .

[poUEHT apHMPOBAHHA NPOSKTHMPOEOYHOMD pacyeTa, & \ID.?222

— Pesynetarel
Ko . MENoNES0EaHHA

K. pHUMEHT HENDNES0E aHHA | 3naushue |

U eHTpansHoE CiaTHE: KOA$ P, MCNONES0BAHMA N0 CHAE 0.4583951

BHELEHTPEHHOE CHETHE B MNOCKOCTH X2 KOs b, MCMONES0EaHHA No npogoneHod  0.93509712
CMIME W MOMEHTY

Cpes B HaNpaBneHKK " KO3 PP, HENONE30BAHKWA MO NONEPEYHON CUNE N 0.01129441
HEMEPEEAZSAHHOMY CEMEHHID

CHnoBkie $aKTOPE 47 YRAZEHHOMD K03 PbHUMEHT 3 | Boe cunossie dakTope | 0.0

MNpureHTE 00A Boex Mol
EMOOE PacyeTa P

Puc. 8.44. Mopbop apmaTypHOI CETKMN KOMOHHBI (knacc apmatypbl A240)

QK | OTraeHa Crpaexa

l-Iep'ré)K...l

r— JaHHel2
Dﬁu.luel Knagka Aprarypa I HarpgaKuI

K.nacc apmarypei: IBSUU[BD-l: 'I

— BapMaHT SprUpoEaHHA P
Tuarerp cTepsHes, [rm]: m J—;Z
War cTepkHes no ropuzoHTand el [rm] |50 - /y IS
War cTepxHe No ropMsoHTanM c2, [rra] |50 2 cl
Yucno pAAOE KN3OKH MEHAY CETEAMM |2 _vJ J P
Bricora pARaa knagku S, [rr]: Fis) c?
[poueHT SpMUPOBaHMA, % 05236 -

=Y
[poUEHT aprMPOBaHMA NPOEKTHRPOEOYHOrD PacHeETa, 2 IU.4954

— Pesynetaret
Ko . Menonksosanua

.08 DPHUMEHT HENOES0ESHHA | JHaYeHHE
U eHTpansHoe CiaTHe: KO ®P. HCNONESOBAHWA N0 CHAE 04580964

B HEUEHTPEHHOE CHATHE B MNOCKOCTH A7 KO3 $g. MCNONE306aHHA Mo npogoneHol 09334473
CUAE WU MOMEHTY

Cpes B HanpaEnsHky Y ko3 g, UCNONEZI0EAHHS ND NONSPEYHON CHAS Mo 001129441
HEMNEPEEAZAHHOMY CEMEHMIO

CrnoBble $aKTOPE! 417 YKESSHHOMD KO3 PPUULHEHTS | Bre cunosoie gakTope | »0.01

MpureHUTE 0na Boex bt
EHOOE PacHeTa I

Puc. 8.45. Mop6op apMaTypHOI CETKM KOMOHHBI (knacc apmatypbl B500)

ak. | OTreHa Crnpaexa Llep'rém...l
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10.3. 3adaHue napamempos u pacHem apMOKaMEHHbIX MPOCMEHKO8

BbInonHUM pacyeT apMoKaMeHHbIX NPOCTEHKOB B peXUMeE MPOEKTUPOBOYHOro pacyeTa. [Ans Toro,
4YTOOLI B cnucke octanuckb Tonbko AK obono4kn Heobxoaumo ckpbiTb KB (PKene3obeToHHble KOHCT-
PYKTVBHbIE anemeHTbl) U K (KonoHHbl). Ons BbigeneHns BCex apMOKaMeHHbIX NPOCTEHKOB HEOOX0ANMO
B CMUCKE KOHCTPYKTUBHbLIX 3N1IEMEHTOB, BO-NepPBbIX, LWENKHYTb NIeBON KHOMKON MbILIW Ha NEepPBOM KOHCT-
PYKTMBHOM 3fieMeHTe Crnucka, a 3ateMm, yaepxueas knasuwy Shift HaxaTton — Ha HwxHeM. [pu aTom
BCEe KOHCTPYKTMBHbIE anemeHTbl Tuna AK O6onouka BblAenaTcsa Kak B CNUCKe, Tak U Ha Moaenu (puc.
8.46). 3apgante napameTpbl Bknagku Obwme B COOTBETCTBMU C PUCYHKOM (CM. puc. 8.46).

Ona 3agaHus koadULMEHTOB pacyeTHON AfMHbI He0BX0AMMO BOCMOMbL30BaThCA KHOMKOM Bbi-
60op oA BbI30Ba AManoroBoro okHa Bbibopa cxembl (cM. puc. 8.38). daHHble Bknagkvu Knapgka cootBeT-
CTBYIOT MaTepuany KOHCTPYKTMBHOIO 3fieMeHTa U He OOCTYNHbl Ans pegaktupoBaHus (puc. 8.39). Bo
Bknagke Harpysku (puc. 8.40) npepoctaBneHa BO3MOXHOCTb Bblbopa Harpysok: PCY, ogHo 13 3arpy-
KEHWUI UNN KOMOWMHaLKWSA, pyYyHoe 3afaHne CUNoBbIX akTopoB. Mo yMonyaHuio AaHHBIMU MO Harpy3kam
ABMNATCA pacyeTHblEe COMEeTaHUSA YCUMNnN.

[na coxpaHeHnss AaHHbIX NS BCEX BblAENEHHbIX 3f1EMEHTOB AN MPOBEPOYHOro U NPOEKTUPO-
BOYHOIO BMOOB pacyeToB HaXXMUTE KHOMKY NMpuMeHUTbL ANna Bcex BUAOB pacyeToB. [1N4 BbINOMHEHWs
nogbopa apMMpoBaHUS BblAENEHHbIX KOHCTPYKTUBHBIX 31EMEHTOB HaxmuTe kHonky PacuyeTt gmanoro-
BOro okHa. PesynbTaThbl pacyeTa BbIBOASATCA B BUAE KOIPMPULMEHTOB UCMONb30BAHUSA MO KaXAOMY U3
KpuTepues (cM. puc. 8.36).

PesynbTaTel apMvpoBaia (CHWM II-22-81*%) - AK an. 13 n
Tun pacueTa: JaHHs1
Iﬂpoemupoaowublﬁ j OfiwHe | Knamgal Harpgaml
Mra 3 nemerTa Twn aneMeh'r_a_I .
= = — o IV Hecuwui 3 newierr Knacc apratypsi A280(81] *
Koa . yonoBdiA patioTe ID.EU Crpaeta Cpok cayxee, neT 50 o
HivHa no'Y, mm 3000 Komppuunent HetTo nnowagy (0,900

Kioa . pacueTHoM AnHHEl B . Y2 |1.00

Shift r Paspewart YKHCTLIA M3MME W USHTPaNEHOE PacT AMEHHE NO
HENEPEBASAHHOMY [T OPHEOHT AEHOMY]CEHEHMID

= (=] Sela o] |

- Déwue
Tun 3 nemeHT a; AK ofonouka i~ PesuneTarel

FK.on-80 3 nemetTos: 15 K. McnonksoBaHua

TOAWMHE NAGCTHHE, i 250,00
o K3 POUUHEHT HCNOALS0BaHMA | Sriavere |
Pastepe) ceseHia | ﬂgrgmal ApMaTURA He HyKHa

Ul eHTpankHoE CiKaTHE: KOB®S. MCNOES0BEHHA N0 CHAE 0.9801309

Pacuer Ha cpes He NPOHEEOAMACS

T
—
X Conaesie daxTopsi Ans ycasantoro kmacduerra || Boe cunosee garrope | 5007

- Pasmepe! nnactin:
b =5000.000000, rra h = 3000000000, rm

TpHMEHHTE 00A BCE: I wid I L
o e e E [ pHMEHITE: F‘acch\}: oK OtreHa Crpaska | Hepréi..

Puc. 8.46. 3agaHne napaMeTpoB apMOKaMeHHbIX 0bonovek
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PesynbTare! apruposanss (CHM I1-22-81%) - AK an. 16 [ x]

Trn pacyeTa: — DaHei
Iﬂpoemupoaowbuﬁl j Ofwue |Kr|anka| Harpuﬁkwl
WA 3 nereHTa I Thn 3nemeHTa I ¥ H .
AKan 13 A ofionauka BCYLLHA 3 NEMEHT Knace aprarypet IAZ!l[I[A—I] -

A ofonouka

AF ofionouka Kead. ycnoeui padatel (080 Cnpaeka Cpak cnymesl, net 50 b

A, ofonguka
AK ofonouka

. ofonauka DOuHa o'y, mh |3DUU Koo pouurent HetTo nowagu |0.900
Koae. pacueTHoM AnkHe & na. Y2 |1.00 Brifiop I

PaspelaTe SUCTEIM MSTHE W LEHTPAALHOE PACTAKEHHE MO
HENePeBASaHHOMY[F OpLSOHTANEHOMY|EE4eHAID

AR an 14

2] [=] [k][e]lo |

- O

- Ly
Tunanemerra 2K, ofonouca ~ Pesynurarhl
z
Fon-s0anemeHToE: 6 Koa®. uenonssosaqs
TONUMHA MAACTIHEI, M 250.00
I‘ Y i K3 pebidUMEHT MCNOAb30BaHUA | araverie
Fazsmepel ceveHua I NereHna | Heotixoammelil NPOUEHT SpHMPOBEHMA 7.4
UleHTpansHoe citaTHe: Kosdd. HEN0ALS0BAHHA No CHAE 0.9997701
v Pac4er Ha Cpes He NpoussoIuca

T_) e
CHnoBbie $aKkTOpb! A8 YKASAHHOMD KO BRHUKEHTS | Bee crnoBbie gakTopb! I »0.01

- Pasmepbl nnacTuHe!
MputeHTE 007 Bosk | -
EvatE pacieTa MpuMeHUTE Pacuer oK OTMeHa Crpaeka | HYeprés..

b= 2000.000000, M b = 3000.000000, rr
Puc. 8.47. Pe3ynbTaTthl pacyeTa apMoKaMeHHOM 06004KM

PaccmoTtpym nog6op apmaTypHOM CETKM Ha MpUMEpPEe apMOKaMEHHOrO MPOCTEHKA C MaKCu-
MarnbHbIM apMupoBaHueM. Ona nogbopa apmaTtypHOW CeTkM HeoOXOAMMO BbIMOMHWTL criefyowue
aencteus (cM. puc. 8.42):

Mepekntountca B TMn pacyeTa lNMpoBepoyHbLIN. Ha BONpPOC MCMonb3oBaHMs pesynbTaToB pac-

yeTa Haxmute [ina Bcex anemeHToB (CM. puc. 8.43).

2. Bo Bknagke O6uwume yctaHoBuTe hriaxok Ucnonb3oBaHme apmatypbl. [Tpy 3TOM nosBuTCA
JonornHuTenbHas Bknagka Apmarypa.

3. MMepenagnte Ha BkNagky ApmaTtypa. BuibepeTe napameTpbl CETKM Tak, 4TOOblI hakTU4eckui
NPOLEHT apMMpoBaHust Bbin HEMHOro 6onbLue, YeM MPOLEHT apMUPOBaHKS NPOEKTUPOBOYHOMO
pacyeTa (puc. 8.48). YTobbl Anst BbIGPaHHOIO apMMpoBaHKs onpeaennTb akTndeckne Koad-
UUMEHTBI UCNONB30BaHUS HaXKMUTE Ha KHOMKY Pacuyer.

r— HdaHHEe
Dﬁu.luel Knagka ApMatypa I HarpgaKMl

Knace apmaryper: |g24u[,q.|] vl
r~ BapuaHT apmupoBaHua X
LuHameTp cTeptHe, M) m }’z
War cTepkHed No ropuzoHTanH ol , k] m v 15
llar cTepskHei No ropusoHTamd c2, [re] | 120 'l [;14_
Yucno pALOE KNakK MEKAY CETKAMM: |5 j Zy

Bricora paga knagku S, [rae]: I?E c2?
MNpOLEHT SPMUPOBSHUA, % ID.1 257

MpOLEHT SPMUPOESHUA MPOEKTHPOEOYHOMD PACYETA, % ID.DDDD

—PezyneTarel
K.ga . MENONES05aHHA

K.oaiuMEHT MCNoAE30EaHHA | SHaueHue |

Ll eHTpaneHoe C#aTHE KO3 $P. MENONE30ESHMA Na CHNE 10,9001 347

Pacuer Ha CPEZ HE MPOMSEOLMNCH

CHNoBsle $aKTOPE 007 YKA3SHHOMD KOS P PHUMEHT a || Boe cunoBkle akTopE I | 0. |

Puc. 8.48. Mopbop apMaTypHOI CETKM NPOCTEHKA
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10.4. 3adaHue napamempos u pacHem xee306emoHHbIX MOSICO8 XECMKOCMU U nepemMblHeK

BbinonHum pacyeT kene3obeToHHbIX MOSICOB KECTKOCTU U NEPeMbIYEK B PEXXMME MPOEKTUPOBOY-
Horo pacyeta. [ns Toro, 4ToObl B CMMCKe OCTanMUChb TONbKO Kene3obeTOHHble purenn Heobxogumo
ckpblTb AK (ApMOKaMeHHble KOHCTPYKTUBHbIE 3NeMeHTbI). [nsi BblAeneHus Bcex Kerne3obeTOHHbIX pu-
renen Heo6XxoaAMMO B CNINCKE KOHCTPYKTMBHLIX 311IEMEHTOB, BO-MEPBbLIX, LLEMKHYTh JIEBOM KHOMKON MbILLN
Ha NepBOM KOHCTPYKTUBHOM 3fIEMEHTE CMUCKa, a 3aTeM, yaepxumsas knasuwy Shift HaxkaTton — Ha HUX-
Hem. [pn 3TOM BCe KOHCTPYKTMBHbIE anemMeHTbl Tuna XXBb Purenu BblgensaTcs kak B Cnvcke, Tak U Ha

mogenu (puc. 8.49).
C nomoLwubto rpynnsl Bknagok [laHHble 3agarite napameTpbl MPOEKTUPOBOYHOIO pacyeTa:

Obuwue

Cmamuyeckas onpedeniumocms: Hem Pacuem Ha mpeuwjuHocmotkocmb: Ecmb

Tun ceyeHus: lNpsimoya0rbHUK (Mo murny bubnuomeku cedeHul, HedocmyrnHo 0551 pedakmuposaHusi)
lNonb308amernbcKkull 8apuaHmM apmuposaHusi: Ecmb

Koagp. dnuHbi 8 nnockocmu YZ: 0,8 Koagp. dnuHbi 8 nnockocmu XZ: 0,8 (n. 6.2.18 CI1 52-101-2003)
GemoH

Knacc 6emoHa: B25 (3asucum om mamepuasia KOHCMPYKMU8HO20 3/1eMeHma).

Koagp. npodomxkumensHocmu Haepysku: 0,9 (Y -0 5.1.10 Cl 52-101-2003)

KoagbpuyueHm snusiHus ycrioguli bemoHuposaHusi: 1 (Y2 Vs " Vpar 1 5.1.10 CM 52-101-2003)
BnaxxHocmb 8030yxa okpyxarouwjeli cpedbi: > 75

Apmamypa

Knacc apmamypbi: lpodonbHou: A400(A-1ll), NMonepeyHol: A240(A-1)

Koag. ycriosuti pabomel: [podosnkHod: 1, MNonepedHod: 0,8 (Y, n. 5.2.7 Cl152-101-2003)

CumMmMempuyHoe pacrosnoxeHue apmamypbl: Hem

Yuyem KOHCMpyKmMu8HbIX ogpaHudyeHul: Ecmb (ydem 3awjumHO20 1051 U paccmosiHusi Mexoy apmamypod)
PaccmosiHue do ueHmpa apmamypbl, MM:

BepxHuti: 30, HuxHu: 30, Gokosoli: 30 (n. 8.3.2 CI1 52-101-2003)

BapuaHm apmuposaHusi
lMpodornbHas apmamypa: duamemp om 14 do 25 mm, konudecmso om 2 4o 4.
Gokosasi apmamypa: duamemp om 14 do 25 mm, konudecmeo om 0 0o 1.

HaxxmuTe kHonky HoBbIV M BBEAUTE Ha3BaHWe Nonb30BaTeNbLCKOro AnanasoHa, Hanpumep, «d14...25».

Haepysku
UemouHuk Haepy3ok dns pacyema: PCY

TpewuHocmoulkocmb

Kamezopusi mpewuHocmotkocmu: OzpaHudeHHast wupuHa

OepaHu4yeHue mpewuHocmoukocmu: VI3 ycriosusi npoHuyaemocmu (n. 7.2.3 CI1 52-101-2003)
HenpodomkumenbHoe packpbimue, mm: 0.4 lNpodomkumernsHoe packpbimue, mm: 0.3

Huamemp apmamypsbil 0511 pacdema mpeuwjuHocmoutkocmu, Mm: 14.
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Pe3ynbTaThl apMvpoBanqa (CN 52-101-2003) - X6 3n. 0 n

Tin pacsera i
| Mpoektpozoume =l | ofume |Emn| Apraaryps | Bapuar aprauposarus | Harpysis | T pewsrocroitkosrs |
Hnas 3 nemanra Tunnemers |
KE pu ™ Cramuisckan onpeaeanocTs [¥ Pacter Ha TRELIMHOCTORKOCTE
3 : Tun ceveHyA W I¥ Mok 30BaTENECKUA BAPHAHT ADMHPOBAHMA
s K3 b PHUMEHTEI PACHETHON AAKHE! [DAGYST Ha BHEWSHTPEHHOS cikaTke n.6.2.18)
.\ ’7 Koadsd, anuHel & na. Y ll]S— Bridop ¥ MNonbs0BaTENsCKOB BHAEHUE
'H'Q Keasda anunei s nn 52 |08 Beifiop " PetomeHaosaHHOE SHaveHUE
O = (e o
- O L
TN 3 NEmeHTa: 2B prrens - Peaynetars:
Koneo s nemerTos 4 Apraatypa | Koaw, woronbsosana | Tpewsmocrodrocrs |
JuHa CTEpsHA, M 4000.00
Paaztepe ceusHua I Nereraa | :pMmgpa | Muawerp, | Konen . . -
BPXHAA APMATYPE 18 3
b Huokhan apmarypa 18 3
KoaghuumenT apMuposanin, % 24429313
| |
h L5z
I Nanepedan apmatypa
v WHTEHCHEHOCTE B MAOCKOCTH #Z., M2 tr iu_uuﬁuﬁ_ R AL |
| i Lo | R Il T_> z WMHTEHCHBHOCTE B NADCKOCTH XY, M2/ M im Moatiop NoNepesHors ApMHPOBaHKA |
OO0 OO0 OO OO | ey —
z b= 250.000000, M h = 250.000000,
L =, Meaearans st | Mo | Pacer [ 08 | Omsena | Copasea | tesmen. |

Puc. 8.49. 3agaHne napaMeTpoB erne3o0eTOHHbIX purenen

Ecnv nocne 3agaHvns napameTpoB apMUPOBaHNUS HaxaTb KHomnky NMpuMeHUTL ans Bcex BUAOB
pacueTa AnanoroBoro okHa Pe3ynbTaTbl apMUpPOBaHUs, TO BBEAEHHbIE UCXOAHbIE AaHHble OyayT uc-
Nonb30BaHbl Kak Ans NPOEKTUPOBOYHOIO, Tak U Ar1s NPOBEPOYHOrO pacyeToB. 3aTeM HaXuMaeM KHOMKY
PacyeT gvManoroBoro okHa, Nocne 4Yero nporpaMMa BbINOMHWT NOA60P apMMPOBaHNUst ANS BblAENEHHbIX
KOHCTPYKTMBHbIX 3f1IEMEHTOB.

PesynbTaTbl NPOEKTUPOBOYHOIO pacyeTa B BUAE YMCMOBbLIX 3HaYeHU guameTpa U Lara npo-
OONbHOW apmaTyphbl, NonepeyHon MHTeHcMBHOCTU (puc. 8.50), koapdULNEHTOB UCNONBb30BaHNSA U LWK-
PWHbI PaCKPbITUS TPELLMH AOCTYMHbI B COOTBETCTBYIOLMX BKragkax rpynnbl Pesynbratbl. B pexume
MPOEKTUPOBOYHOIO pacyeTa Afs KaXAoro KOHCTPYKTMBHOMO afieMeHTa nporpamma noabepet pasnud-
HOe apMMpPOBaHWE B 3aBUCMMOCTM OT AENCTBYIOLLEN Harpy3ku. Moabop apMmMpoBaHUst OCyLLECTBMSIETCS
ncxogs us ycnosust MMHUManbsHON MHTEHCUBHOCTW.

Ona nogbopa MHTEHCMBHOCTM NOMNEPEYHOro apMUPOBaHNSA HAXXMUTE COOTBETCTBYIOLLYIO KHOMKY
aunanoroBoro okHa PeaynbTatbl apMmupoBaHus (cM. puc. 8.50). MNosasusLueecs AnanoroBoe OKHO (puc.
8.51) nossonseT nogobpaTb apMupoBaHue no guameTpy unu wary. Npu sToM aBTOMaTUYECKU onpeae-
NAeTCs UHTEHCUBHOCTb [MM2/MM] M KOMMYECTBO CTEPXHEN [T

Aprarypa | K.oadg. ucnonbsoBaHuql Tpeu.lHHocmnKDCTbI

ApraTypa | JTHateTp, pba | Kon-eo | o o
BepxHas apratypa 14 2
Husnan aprmarypa 14 2
K03 POHUMEHT SPRMPOBAHWS, & 09852151
Y | - +
L

[NonepedHan aprarypa - |
WMHTEHCHEHOCTE B MADCKOCTH #2, M2/ MM ID. 0o00oo SIS T T T
WHTEHCHEHOCTE B NADCKOCTH X7, M2/M ID.1 51119 | Noafop NonepeyHorD SpHHPOEaHHA I

Puc. 8.50. Pe3ynbTaTthl nogbopa apMaTypbl purenen

MNMonepeyHoe apMUpoEaHUe n

"RDMHDDBBHHE B MNOCKOCTH 22

WHTEHCMBHOCTE, FMZrr; 0.00 LCllT) I 'IMM 5 I Vlmm M, wr: |1

".ﬁ.pmnposaﬂne E MNOCKOCTH BY

WIHTEHCMEHOCTE, MMZ MM 016 D |6 'IMM Cis |350 'IMM I, wr: |22
94 I OTHEHS |

Puc. 8.51. PesynbTtathl nogbopa nonepe4Hon apmatypbl

25



Ecnv no kakmm-nvbo npuymMHam apmupoBaHue, npegnaraeMoe NpoeKTUPOBOYHLIM PacYEeToM,
He yooBneTBopsieT TPeboBaHMAM KOHCTPYKTOPA, MOXHO BbINOMHUTL NPOBEPKY 3a4aHHOrO0 apMUPOBaHKS
B peXume NpoBepoYvHOro pacyeta. [1ns aToro HyXkHO nepeknioymnTea B Tun pacyeta NposepoyHbIv. Ha
BOMPOC MCMNOMb30BaHWSA pesynbTaToB pacyeTa HaxMmute [Ana Bcex aneMeHToB (CM. puc. 8.43).

HasHavyaemoe apMupoBaHue 3agaeTcs Bo Bkagke PacnonoxeHue apmatypbl. [ns BepxHen,
HVXHEN 1 6okoBon (ecrnv Heobxoanmo) NPOAOILHOM apMaTypbl 3TO AMaMeTp W war, Ans nonepeyHon —
WHTEHCUBHOCTb. 3a4aTb MHTEHCUBHOCTb MOXHO, Haxas KHOMKy Moabdop nonepevyHoro apmMmmpoBaHus.
M3 BbiNagarowwmx CrnuckoB NosIBUBLUErOCS AManoroBoro okHa lMonepeyHoe apMupoBaHue BbibepuTe
AnameTp M LWwar nornepeyvyHon apmatypbl. VIHTEHCUMBHOCTb onpedensieTcsa aBTOMaTU4Yeckn ncxogsa us
pacnonoXeHnst B Ce4eHUN OBYX CTEPXHEN MONEepeyYHOn apMaTypbl MO KaXXgoMy HanpaBrneHuio.

Mocne 3agaHus nonepeyHon apmaTtypbl HAXXMUTE KHOMKY PacyeT — nporpamMmma BbINOMAHUT Npo-
BEPOYHbIV pacyeT BblAeNEeHHbIX 3IEMEHTOB.

B rpynne Pe3ynbTatbl npegctaBneHbl KOAMULNEHTbI UCMOMb30BaHMSA apMaTypbl, Kaxabln U3
KOTOPbIX JOMKEH ObITb MEHbLLE eANHULIBI, U LUMPUHA HENPOOOIMKUTENBHOIO PacKpbITUS TPELLMH, BENU-
YMHa KOTOPOW OOSMKHa BbITb MeHbLUe npedensHon. Ecnun onsa KOHCTPYKTUBHOIO arieMeHTa xoTd 6bl Ansg
0OHOro KpUTEpPUS KO3hPULIMEHTAMN NCNOMb30BaHUs GonbLUE eAnHULIBI, TO TakoN KpUTEPUIA BbiAENSTCA
KpacHbIM LBETOM.

Mocne BbINOMHEHWs pacyeTa HaxMuUTe kHomky [ | Anst nokasa TONMbKO 3MEMEHTOB C OTPU-
uaTenbHbIM pe3ynbTaToM pacueTta (apmaTtypa He nogobpaHa WUnuM He MPOXOAMUT MO NPOBEPOYHOMY
pacyeTy). Ecnn TakMx KOHCTPYKTUBHbLIX 35IEMEHTOB HET, crieqoBaTernbHO, YCnoBme NpoYHOCTU MO nep-
BOW M BTOPON rpynnam npegenbHbIX COCTOSHUIA BbINOMHEHO A5 BCEX apMOKaMeEHHbIX U Xene3obeToH-
HbIX KOHCTPYKTUBHBIX 311IEMEHTOB.
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