naBa 7. PacyeT Xxene3ob6eToHHOU

pambl B APM Structure3D

7.1. MMpoYHOCTHOM pacyeT U apMUpPOBaHME NITOCKOWN paMbli

3adaHue

BbINONHUTL MPOYHOCTHOM pacyeT 1 Nogdtop apMUpoBaHUS NAOCKoN pamsbl (puc. 7.1.1).

McxogHble AaHHbIe:
- Martepuan: betoH B25 (MuHMManbHbIN kace

6eToHa n. 7.2 Cl1 52-103-2007).

- CeueHns: konoHH — kBagpaT 400x400 (MMm), purenent — npsamoyronsHuk 400x500 (Mm).
- Bce KONoHHbI UMEIDT eanHy0 CXeMy apMUPOBaHMS.
- Bce purenun nmeloT eanHyto cxemy apMmMpoBaHus.

JenicTBytoLme Harpysku:

- [MocTosHHbIE: COBCTBEHHbIN BEC; paBHOMEPHO pacnpefeneHHas Harpyska ¢, = 30 kH/m.

- KpaTkoBpemeHHble: paBHOMEpHO pacnpeaeneHHas Harpyska ¢ = 15 kH/m.
- Bertposble: F{=10kH; F,=15«kH; F,=8 kH; F,=12 kH.
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Puc. 7.1.1. PacyeTHas cxema nnockon pambl

O6wuti nopsidok pacyema

1. MNocTpoeHne mogenu Nrockon pambl.

1.1. BkroyeHne pexxmma oTMeHbI onepaumn.
1.2. CosgaHue 6a3o0Boro (Ha4anbHoro) yana.
1.3. MNocTpoeHne cTepXxHEBOW MOAENN paMbl.
3agaHue cevyeHun.

3apaHue napameTpoB MaTepuana.

3apaHue 3akpenneHui.

CosfgaHne KOHCTPYKTUBHBIX 35IEMEHTOB.
HononHutensHoe pa3bueHne CTepxKHeN.
MogenvpoBaHue pexxuma Harpy>xeHus.

7.1. 3arpyxeHus.

NooA~LON



7.2. T1oCTOsIHHbIE U KpaTKOBPEMEHHbIE Harpy3Ku.

7.3. BeTpoBble Harpysku.
8. CraTmyeckuin pacyeT mogenu.
9. CospgaHue pacyeTHON KOMOMHALIMWN 3arpyXeHUI.
10. 3agaHue napameTpoB 1 NoABOP apMUPOBAHUSA KOMOHH.
11. 3agaHue napameTpoB 1 NoABOP apMUPOBaHUSA pUrenen.
12. NpocMOTp pesynbTaToB pacyeTa.
13. MNMoaroToBka YepTexen KOHCTPYKTUBHBIX 3N1EMEHTOB.

1. TMocmpoeHue modesiu NAockKol pambli

1.1. BKnroyeHue pexmma oTMeHbl onepauum

Mepen HayanoM MOCTPOEHUS PEKOMEHAYETCS BKMIOYMTb PEXMM OTMEHbI onepauuid. Bkmio-
YNTL/BBIKIIOYUTL 3TOT PEXUM MOXHO C MOMOLLb0 dnaxkka onuuy OTMeHa onepaumii meHio PeaakTu-

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

1.2. Co3pgaHue 6a3oBoro (Ha4yanbHoOro) ysna

[na cosgaHua 1 pegakTMpoBaHua MOAenu npegHasHayeHbl MHCTPYMEHTbI BEPTUKANbHOW NaHenum
HapucoBaTtb, koTOpasi N0 yMOM4YaHUIO pacrnorioxeHa B NeBon YacTtu paboyero okHa pegakropa.

CosgaBatb pacyeTHy0 Moenb MOXHO B MOO6OM M3 YeTbIpeX OKOH, MpU 3TOM OHa ByaeT aBToMa-
TMYECKMN OTODpaxaTbCsa Ha BCEX OCTarnbHbIX BUaax. PekomeHayeTcs BbINONHATE NOCTPOEHNE HA TOM 13
BuaoB (Cnepeaun, Ceepxy, CneBa v T. .), KOTOpbIN Hanbornee yaobeH Ans U3obpaxxeHns NIockux no-
BTOPSAOLLMXCS 3rieMeHTOB (pambl). [pouecc co3gaHua Moaenu nnaHMpyeMm Takum obpasom, 4Tobbl Kak
MOXHO Gornbluasa ee YacTb Morrna ObiTe NofydYeHa NnyTemM YMHOXEHMUS NAOCKOW pamMbl B onpeaenieHHOM
HanpasneHuu.

B paHHOM criyvae B kavecTBe pabodyero Bbibepem okHO Bupg cnepepgu. NoctpoeHne mogenu Ha-
YMHAEM C TOro, YTO B NPOU3BOSIbLHOM MeCTe BbIOpaHHOrO OkHa CTaBUM HadanbHbIN (6a30BLIN) y3en: Ha-

[ [E .
XrvMaeMm kHonky & HoBbIM y3en naHenu uHcTpymeHToB HapucoBatb (MeHio PucoBaHue/Y3en/lMo
KoopauHatam) u enkaem JIEBOW kHoNKoM Mbiln B NpOM3BONbLHOM Touke nonsd okHa Bup cnepegm.

1
MpeanonoXxmnMm, 4To B 3TOW TOUKE PACMONOXEH NEBLIN HKHWUIA y3en pambl. Ecnu B pexnme .i HoBbi
y3en LiernkHyTb Ha TakoM y3ne MNMPABOW KHOMKOI MbILLK, TO B NOSIBUBLLEMCS AUANIOrOBOM OKHE MOXHO
BBECTW C KraBmaTypbl ero koopaunHaTel, a umeHHo (0, 0, 0).
[na yoobctBa NOCTPOEHUS MOXHO BKITHOYNUTL PEXMM OTODPaKeHUss HOMEPOB Y3r0B, HaXaB KHOM-

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

1.3. MocTpoeHne cTep>KHEBOW MoAeNnu pamMbl
[na nocTpoeHnst HKHEN YacTn NEBOro BEPTUKASIbHOIO CTEPXKHA HaXXMMaeM Ha naHenun WHCT-

pymeHTOB HapucoBaTb KHOMKY = CtepxeHb no AnuHe u yrny (MeHo PucoBaHue/CtepxeHb/lNo
ANVHe U yriy), KoTopas CTaHOBUTCS akTUBHOW TOMbKO MOCMe co3aaHns XoTa 6bl ogHOro ysna, v wern-
kaem TEBOW kHOMKON Mbilun B 06NacTy YyBCTBUTENLHOCTY NPUBS3KM K yany 0. 3aTem cmeluaem Kyp-
COp B BEPTMKaNbHOM HanpasneHuu v no wenyky NMPABOW KHOMKM MbiLLM Bbi3bIBAEM ANANOrOBOE OKHO
[Jo6aBuTtb cTepxeHb (puc. 7.1.2). B nonga BBoga aToro guanora 3anvcbiBaem crieaytolne 3HaueHus:

- B none BBoga Yron, rpagyc — 90;

- B none Beoga OnuHa, mm — 5000.

Yron oTtcyMTbiBaETCA NPOTUB YACOBOW CTPENKU OTHOCUTENBLHO MOSIOXKUTENBHOIO HanpaBneHus

ropuM3oHTanbHoOM ocu Buaa. 3asepLuaem BBOA MCXOOHbIX AaHHbIX HaXatuem kHomkn OK.

J003EHTE CTEPMEHE

LnuHa, rara 5000

Yron, rpagyc ISEI
I—

k. I DTmeHal EnpaBKal

Pwuc. 7.1.2. Inanoroeoe okHo [lo6aBUTb CTepXXeHb




AHanorm4yHbIM o6pa3omM CTPOMM BEPXHIOK YacTb JIEBOrO BEPTUKANBHOIO CTEpXHS: wenkaem J1E-
BOW KHOMKOW MbILLW HA NOCNEAHEM U3 CO3aHHbIX y3noB (B paccmMaTpuBaeMOM criydae 3To y3en C Ho-
mMepom 1), 3aTtemM HaxkumaeMm NPABYHO KHOMKYy MbIlWK U B NOMASX BBOA4A NOSBMBLLEroca guanora sanu-
cbiBaem: Yron, rpag — 0, AnuHa, mm — 3000.

[na panbHenwero NOCTPoeHust BOCMonb3yemcs komaHgon BbiTankuBaHue. Ho npexae vem
NPoOn3BOaUTb C OOBHEKTOM (3N1EMEHTOM, FPYNMON SNEMEHTOB UMM BCEN MOAENbIO LIENMKOM) Kakne-nmbo

onepauun, ero cnegyet BbIOENTNTb. CoenaTtb 3To yA4OOHO C NOMOLLbIO KOMaHAbI “f BbiGpatb Npyn-
ny naHenu uHCTpymeHtoB HapucoBatb (MeHio PepaktupoBaHue/BbiGpaTb rpynny 35eMeHTOB).
Ykasatenb Mbily NpumeT opMy NpsIMOYrofnibHOW paMku. BbiGop rpynnbl 3aNeMeHTOB NpouCcXoauT Mno-
CPeACTBOM BblAENEeHMs UX pamKoil Npu Haxatoi JIEBOW KHOMKe MbILW, NPUYEM pesynbTaT BbiMonHe-
HWUS 3TOW Mpoueaypbl 3aBUCUT OT TOrO, B KAKOM HanpasneHun CTPOUTCH paMka.

OXBATbBIBAIOLWAA pamka ctpoutcsa cnesa Hanpaso. C MOMOLUBI Takon pamMKku BblOAENstTCs
Bce NOJIHOCTbIO nonagatowne B Hee anemeHThl. Pamka, NoCTpoeHHas crnpasa HaneBo, Ha3blBaeTCs
CEKYLLEE. Mpu aTom 6yayT BblgeneHsl Bce arieMeHTbl MOAENM, Y KOTOPbIX B paMKy nonaaeT xoTs 6bl
OOWMH Y3EIL. MNocne BbigeneHus aremMeHT (rpynna areMeHTOB) OKpaluMBaeTCs B KpacHbIv LuBeT. B pac-
cMaTpuBaemMom npumMmepe HeobxogmMmMo BblAENUTb BECb MOCTPOEHHbLIN BEPTUKANbHBIN CTEPKEHD.

[danee nepexogum B pexum TE BbiTankuBaHue naHenyu UHCTpyMeHTbl (MeHi0 UHCTpyMeH-
Tbi/BbiTankmBaHue). 3aTeM HYXXHO NokasaTb HanpaBrneHue BbiTankuBaHUs C NOMOLLbIO BEKTOpa YMHO-
XeHus. [Ina aToro nepBbiM LWENYKoM MbIK (OUKCUPYEM Hayarno BeKTopa YMHOXEHUs, 3aTeM CMeLlaem
ykasaTtesnb MbllWM — yKa3blBaeM HanpaerneHue BblTankmeaHusa (puc. 7.1.3), u, HakoHeLl, BTOPbIM LUeny-
KOM OTMeYaeM KOHEeYHyl0 TOYKYy aToro Bektopa. OQHOBPEMEHHO C NOCNEAHNM LLENYKOM MbILKX OTKPbI-
BaeTcHa Amarnorosoe okHO BbiTankusaHue. B nonsx BBoga 3TOro OkHa HYXXHO 3adaTb napameTpbl Bbl-
TankMBaHuUs — YUCIO CEKLUMIN TPEXMEPHOW paMbl 1 KOOPAMHATBLI BEKTOpa yMHOXeHus (puc. 7.1.4):

e Yucno cekumm — 1;

o Bektop YMHOXeHus no X, mm — 0;

o Bektop YMHOXeHus no Y, mm — 6000 (war BbiTankvBaHus);
e Bektop YMHOXeHus no Z, mm — 0.

o
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Puc. 7.1.3. 3agaHue HanpaBneHusi
BblTanNKnBaHus
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Puc. 7.1.4. Quanoroeoe okHO BblTankusaHuwe

Onuuna CospaBaTb GOKOBbIE CTEPXHU [OMKHA ObiTb OTMEeYeHa (rnaxkom, Ans TOro 4Ytobbl K
KAXKOOMY 13 y3noB Mrockow pambl B pesyrnbTate ofnepauny BbiTanknsaHus NpUCcoOeauHUNCsa gonor-
HUTENbHBIN CTEPXEHb B HamnpaBneHUM BeKkTopa YMHOXeHUs (B AaHHOM criydae — ocu Y); npu 3TOM B
MOZENM MOryT NOSIBUTLCA NULLHNE CTEPXKHMW, KOTOPbIE MOTOM HEOOXOAMMO yaanuTb.

3ameTum, 4To onumm rpynnel PaboTa co crnoamu (cm. puc. 7.1.4) No3BonsioT Npu BblTankMBaHum
CMNOXHbIX Moaernen apeKTUBHO UCNONb30BaTb TAKOM MHCTPYMEHT, Kak criou. OgHako B paccMaTpu-
BaeMOM MpuMepe BCreaCcTBME ero OTHOCUTENbHOM NPOCTOThl paboTa CO CMosIMU He NMPUMEHSETCS, U
BCE NOCTPOEHUS BbINOMHSTCA B OQHOM Crloe€.

B pesynbTaTte npoBedeHHON onepauun BblTankMBaHUs MOryvyaeM NNoCKy pamy, COCTOSLLYIO U3
OBYX BepTUKanbHbIX U OQHOIO FrOPU3OHTaNbHOrO cTepxHen. [na 3aBeplueHUs NOCTPOEHUS UCKOMOW
Nnockon pamsbl (CM. puc. 7.1.1) noBTOpMM onepaLmio BolTankMBaHUsA NPUMEHUTENBHO KO BTOPOMY Bep-
TUKanbHOMY CTEpPXHI0 (puc. 7.1.5). NapamMeTpbl BblTankuBaHus:

Yucno cekuum — 1;
BekTop YMHoXeHus no X, mm — 0;
BekTop YMHoXxeHus no Y, mm — 4000;
Bektop YMHOXeHus no Z, mm — 0.
Onuna Co3paBaTb 60KOBbIe CTEPXKHU TakkKe JOIMKHA OblTb OTMeYeHa hraXkkoMm.
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Pwuc. 7.1.5. BelTankuBaHvue BTOPOro CTEPXHS

B 3akntoveHune HeO6XOp.MMO yoanntb NUWHWE 3NEeMEHTbl — HUXKHNE CTEePXKHW. [na aToro BHavane

BblOENAEM 3TN CTEPXKHU: HaXnMaeM KHornky BbiopaTb I naHenu MHcTpymeHToB HapucoBaTb (MeHto
PepaktupoBaHue/BbiGpaTb aneMeHT) 1, yaepxxusasa knasuwy Shift, wenkaem Ha HYXHbIX CTEPXHAX
NEBOW KHOMKOW MbIlLW. BblaeneHHble anemMeHTbI OKpalLMBatoTCA B KpacCHbIA LBET. YaaneHue npouc-
XOAUT nocrne HaxaTtus Ha knasuaType knasuwn Delete. Ty ke onepaumio MOXHO BbINOMHUTL B pexnve

Ypanutb BblOpaHHOe lﬂlﬁl’ . [Ins atoro Takke Bblgensdem nognexawine yganeHuo CTEPXHU U, HaXxaB
Ha COOTBETCTBYIOLLEMY KHOMKY — 9TO CaMas HKHASA KHOMKAa B F1EBON BEPTUKANbHOW MaHenu MHCTPY-
mMeHTOoB HapucoBatb (MeHi0o PucoBaHue/Yaanutb BblIOpaHHOe) — yAansem BblgeNeHHbIe 3MEMEHThI
nocre SONONHUTENBHOrO NpeaynpexaeHns.



2. 3adaHue ceyeHull

K MOMeHTY 3arnycka Ha pac4eT BCeM CTEPXHEBbLIM 3rieMeHTaM Mogenu JOMKHO BblTb MPUCBOEHO
onpegeneHHoe nonepeyHoe cedyeHue. B paccmaTtpuBaeM cnyyae nonepeyHoe ceveHue Bblbepem u3
ombnunoTtekn ctangapTHbeix ceveHmn no FOCT un TY, noctaensemon B komnnekre ¢ APM Structure3D.

KomaHaa E.-I. CeyeHune (MeHio CBounctBa/CeyeHus...) Bbi3blBAeT NOSBNEHNE OLHOMMEHHOIO
OnanoroBoro okHa paboTbl CO cnMckom ceyveHuii (puc. 7.1.6). Haxxnumaem kHonky 3arpysuThb..., nocrne
Yyero oTkpbiBaeTcs OkHO Bubnuorteka (puc. 7.1.7). Ona 3arpy3kn Heobxogumon BMBrMoTekn Cryxut
KHorka 3arpy3uThb... 3TOro guanora. [octaBnsemMble BMECTE C CUCTEMOM BUONMOTEKN HaxoaATCA B TON
e OUPEKTopuK, B KOTOPOW yCcTaHoBMNeHa cuctema. o ymonyanumio ato C:\Program Files\APM Civil En-
gineering 2008... Bblbupaem 6ubnuoteky ceydeHun KsagpatHble 6eToHHble.slb, 13 Bbinagatowero
cnucka — nonepeyHoe cedeHne KeBagpar 400x400, n Haxvumaem kHonky Ok. MNMocne atoro BblOpaHHoOe
ceyeHune byaet gobasneHo B paboyumini CNMCOK ceveHnin. AHanormyHo obaBbTe B CNNCOK U3 GubnuoTte-
kv MpsimoyronbHble 6eToHHbIe.slb ceyeHne Mpamoyr. 400x500.

TS e ~MpoctoTp————— - I'lapamerpbl CEYEHMA——————————————————
Il Mparoyr 400:500 GHEAHOTERH. .. Jr, [t 4] 2.1324e+003
Manyswre us B, | g, [rm”4] 2.1324e+003

Tetha, [rpagyc] 4500

JaMEHMUTE CEYEHME

s BB ot Jru, [para™4] 2.1328e+009
o o Je, [ran"4] 2131924009
ws BA... Jp, [rana™d] 4 2647e+003
JK, [rra"d] 3.59915e+009
- Leer... | HaneHiT |
F. [kE. tar] 1.6e+005

MpHCEOMTE TN ceyeHuA
Bb1ENEHHEIM

NPAMOYr OEHME,
I'Ipucsombsceml ||_| e j
Yaanume |
FkcnopT.. | Ok | OtreHa |

Pwuc. 7.1.6. InanoroBoe okHO paboTbl CO CMMCKOM CEeYEHMN

BubnuoTexa: KeaapatHoie betonHeie.slb
Mma ceveHun — MapameTpel ceveHUA MpocraoTp
kEanpat 1000:1000 [ [rana™d] 21324e+009
reagpar 200200 .
keanpar 2605250 JB, [rar"4] 2.1324e+009
kEagpar 300300 Tetha, [rpaguc] 45.00
350x350
L S dru, [ ] 21328e+103
rEanpar 450x450 -~
keanpar 5005500 Jeu, [rara™4] 21319e+009
kEanpar BOOXED0 Jp, [rara™4] 4, 2647 e+009
kEanpar FO00x700 Py
keanpar B00x800 Jre, [rara™4] 3.5915e+009 PR |
keagpar 300:300 ;I F. [kE. rmd] 1.6e+005

MHPoprMauma... | Ok OTkena | Yaanume ceqem«iel
OdraeH.... | Barpysure. .. | Hoean... |

Pwuc. 7.1.7. Bubnuoteka KBagpaTHble GeTOHHbIe

LCnpaera |

3amevaHue: Ecnu Haxxamb KHOMKY 3a2py3umb u3 6a3sbl, Mo HY)XHOe Ce4YeHUEe MOXHO 835mb U3 ra-
pamempudeckux 6a3 daHHbix APM Section Data, nocmaensemsix 8 komrnekme ¢ APM Civil Engineer-
ing, u cpasy xe eHecmu e20 8 paboyuli criucok duarnozoeo2o okHa CeyeHus. [lpu amom ripedsapu-
merbHOU 3anucu ce4vyeHusi 8 bubnuomeky He mpebyemcs.

Oanee B ananore CeyeHue (cMm. puc. 7.1.6) Boibupaem KBapgpat 400x400 1 Hakumaem KHOMKY
MpucBouTbL BCeM, NOCME YEro OKHO HE0OX0AUMO 3aKpPbITh.

Mpuceoum ceveHune Mpamoyr. 400x500 purenam. [nst 3TOro ¢ NOMOLLBIO KOMaHAbl EZZE\ Bbi-
Oopatb rpynny (MeHio PepaktupoBaHue/Bbibpatb rpynny anemeHToB) Bbigenium OXBATbBIBAKO-

LLIEN pamkoii crieea HanpaBO rOPU3OHTamnbHbIE CTEPXHW. KHorka E'.-_T. CeueHus (MeHio CBOWMCT-
Ba/CeueHus...) BbI3blBAET OMaNOroBoe OKHO CO CMUCKOM ceyeHun. 3aTtem Bblbupaem un3 cnvcka Mps-
moyr. 400x500 v HaxkumaeM kHonky MpucBoOUTb BbiAEeNEHHbIM.



Ons OTO6pa>KeHMF| Ha moaenu CTep)KHeﬁ C y4€TOM NPUCBOEHHbLIX UM CeYeHU HaXKMnNTe KHOMKY

% O6GbeMHble cevYeHUA NaHenn MHCTPYMEHTOB PunbTpbl Buaa (naHenb punbTpbl BUAA pacrorno-
XeHa B HWKHel Yactu okHa APM Structure3D).

3. 3adaHue napamempoe mamepuana

KomaHga ? Martepuansbl (MeHio CBomcTBa/MaTtepuanbl) nossonset pabotaTb CO CMMUCKOM
mMaTepuanoB. ocre Bbl30Ba KOMaHAbl Ha 9KpaHe MOsBNAETCA OQHOMMEHHOE OMarnoroBoe OKHO (pwuc.
7.1.8). Haxxatnem kHonku [lo6aBUTb... BbI3OBUTE Amanor Bbibopa Tuna matepuana (obwuin, 6eToH
unu knagka), U3 BbinagaroLlero cnucka BblbepuTe TMn matepuana betoH u HaxmuTe kHonky OK (puc.
7.1.9). Janee MOXHO nocrieqoBaTeNbHO 3anOfHUTL MOMsS BBOA4A MOSABMBLLENOCS OMAnNoroBoro OKHa
(puc. 7.1.10) 3HayeHWsMM NapamMeTpoOB HYXHOrO0 MaTtepuana, ogHako B paccMaTpvMBaeMoOM cry4vae
yao6Hee Bocnonb3oBaTbcs 6a3oi AaHHbIX. KHonka DB... Bbi3biBaeT OKHO Bbibopa maTepuana u3 6asbl
AaHHbIX (puc. 7.1.11). Beibepute T”in matepuana BeToH, 3atem B Bbinagarollem cnucke — BeToH Ta-
xenbin B25, n nogtBepanTe BoiGop HaxaTuem kHonku OK.

HoGaeuTe. . |
EEToH Tasensi B25 e . |

Sanate Boem |
3apats BbU:LEfIEHHbIMl

ok | OTrmerHa |

Puc. 7.1.8. Juanoroesoe okHo MaTepuanbl

Bribop THNa maTepuana [ x|

Boron |
ak. I OTreHa | Cnpaeka |

Pwuc. 7.1.9 [JnanoroBoe okHO BbIGOpa Tuna matepuana




HazgaHue IEE’TDH Takensii B25

r— NapameTpel MaTepuana
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Moayne KHra, [Him™2] 30000
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K.oadduumert MyaccoHa, [-]
MaoTHoCTE, [Krdmn ™3] 2 B03e-006
F.03 hebHUMEHT TEMNEPATYPHOMD paclkperua, [14°C]  [1e-005

K.o3 @ uUHEHT TENonposaaHoCTH, [BT/["Cétm]] 0.00
Mpegen NpoYHoCTH Mo Caatur, [H " 2] 4

MNpegen NpoYHOCTH No pacTAserna, [H 2]
Mpegen ycTanocTHOE ApoaHocT (H], [Hma™2]

MNpegen yoTanocTHON ApoaHocTH (K], [Hemva™2]

FPacyetHoe conpoTHeneHue no ckatkio (| rpynna 4
NpEa e nkHBl CocToAHKE], [H/ v "2]
FacuyeTHoe conpoTHEneHUe no pacTaseHio (Il rpynna 155
NpenenkHel cocToaHMiE], [Hi " 2] e
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Puc. 7.1.10. Quanoroeoe okHo MaTepuan

basa AaHHbIK N0 MATEPManaM E

CTaHgapTel THME! METEPHANCE Magrpynne
II'DCT j IEE-'TDH j IEemHTﬂmenbm j
OB0ZHAHEHHE | MNpeaen TekYHECTH | Moawne KoHra | MnoTHOCTE | KoathhpHumeHT MyaccoHa | Mpeaen MpoYHOCTH | MeTar
BeToH TAmENER B10 7.500 13000,000 0,000 0,200 &,000 0,000

24000,000 0,000 0.200 8,500 0,000
27500,000 0,000 0,200 11,500 0,000

BEToH TAXENRIA B15
BeToH TAMENE B20

BETOH TAKEN:! |i4500 [ 0.000f
BeTOH TAMEN:I B30 32500.000 0.000 0.200 17.000 0.000
BeTOH TAMEN:I B3S 34500,000 0.000 0.200 19.500 0.000
BeToH TrawensIi B4 36000,000 0,000 0,200 22,000 0,000
BeToH Trawen:Ii B45 37000,000 0,000 0,200 25,000 0,000
BeTaH Trwen:Ii B0 38000000 0,000 0,200 27,500 0,000
BeTaoH Trwen:Ii BS5 39000000 0,000 0,200 30,000 0,000
BETOH TAKENLIA BEO 39500,000 0,000 0,200 33,000 0,000

|

(]9 I OTreHa |

Puc. 7.1.11. Ba3a gaHHbIX No maTtepuanam

[nsa Toro 4To6bI NPUCBOUTL BbIOPaHHLIA MaTepuarn BCeEM CTEPXHSIM MOAENW, BbloepuTe B Crncke
mMaTtepunanos (cM. puc. 7.1.8) BeToH Taxenbin B25 1 HaxmuTe KHONKy 3apaaTh BCEM.

4. 3adaHue 3akpenneHull
BHavyane HeobxooMMo BbIgENUTb BCE Y3nbl, B KOTOPLIX YCTaHOBMEHbI onopkl. Caenatb 310 ya06-

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

coBaTb KHOMKY 9 Onopa (MeHtio PucoBaHue/Onopa) 1 LienkaeMm NeBoi KHOMKOW MbIlK Ha ftoboM
13 BblAenNeHHbIX y3roB. B nosiBuBLLEMCS AManoroBoM OKHe YcTaHOBKa onopbl (puc. 7.1.12) 3agaem

Tvn XKecTtkas onopa, HaxaB COOTBETCTBYIOLLYH KHOMKY Q



YCTaHOBKA ONOphI

 MNepemewera—  —MNosopor
¥ 3anpet no ¥ ¥ 3anmpet Bokpyr i
v Zanper no Y ¥ Zanper sokpur ¥
¥ 3anpet o Z ¥ 3amper Bokpyr £
— Tun onoped — Cnocod sagaHuA
= Nofagute
.
A J % 3areHuTE
QK | OtrerHa | Haanme | Crnpaeka |

Puc. 7.1.12. lnanoroBoe okHO YcTaHOBKa onopbl

5. Co3daHue KOHCMPYKMUGHbIX 3/IeMeHMoe

Mockonbky B noctpoeHHon mogenu KAXKOOMY KOHCTPYKTMBHOMY SriEMEHTY COOTBETCTBYET
OOWH koHe4HbIn anemMeHT, yaobHO BOCMOMb30BaTbCA MEepBbIM CNOCOOOM CO3AaHUsi KOHCTPYKTUBHbIX
anemMmeHToB (NogpobHee 0 Co34aHMN KOHCTPYKTUBHBIX 3NIEMEHTOB CM. M. 4, . 6).

BbiGupaem nyHKT mMeHio MpoekTupoBaHue/TUNbI KOHCTPYKTUBHBLIX 35IEMEHTOB/ v Xeneso-
GETOHHBLIE KOHCTPYKTUBHBIE 3MEMEHThLI. 3aTeM BbiJeNsieM BCE NEMeHThI, UCMOMb3yst KoMaHay |1

BbiGpaTb rpynny, u akTMBUpYeEM KOMaHay g BbigeneHHble 06bLEKTbI B OTAENbHbIE KOHCTPYK-
TUBHbIE 3NIeMeHTbl NaHenM MHCTPYMeHTOB KOHCTpPYKTUBHble aneMeHTbl (MeHio [MpoekTuposa-
Hue/BbiaeneHHble 06bEeKTbI B OTAENbHbIE KOHCTPYKTUBHLIE aneMeHTbl). Mpu co3gaHum Kaxkagoro
KOHCTPYKTMBHOrO 3fIEMEHTa NporpaMmma aBTOMaTUYECKM pacno3HaeT ero TUM: KOSIOHHAa UK pUurerb.

6. [dononHumenbHoe pa3bueHue cmepxHel

NS KOPPEKTHOr0 KOHEYHO-3MIEMEHTHOrO pacyeTa MOAENU HeoGXOAMMO BbIMOMHUTL OOMOMHU-
TenbHoe pa3bueHue CTepxHel, Npuyem caenatb aTo cnegyeT OO 3agaHus Harpysku, T. K. pacnpege-
NEHHble Harpysku nocne pas3bueHNst CTEPXKHS yAanNsTCA.

Pa3bueHve cTepXHEBbIX 3MEMEHTOB NPOU3BOAMTCA criedytolwm obpasom. CHavana, kak o6bly-

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

Opatb rpynny). [anee Haxumaem KHOMKY % Pa3outb crepkeHb (MeHio PucoBa-
Hue/CTepxeHb/Pa3butb cTepXeHb) 1 BbiOMpaem nobol 13 BbiAENEHHbIX CTEPXHEN — NPU 3TOM pas-
OueHno NoaBeEPrHyTCA BCE BblAeNeHHble CTEPXHU. KonuuecTBo aneMeHToB pa3bueHus MoxeT ObiTb
NPon3BOSbHBIM, HO, Kak npasuno, He 6onee 3-4. B paccMmaTtpuBaeMomMm criydyae Kaxabld CTepXXeHb pas-
OuBaeM Ha TpW anemMeHTa, No3TOMY B COOTBETCTBYHOLLEM Morie BBOAA MOSBMBLUErOCH AManoroBoro ok-
Ha Pa3buTb cTepXeHb 3anvcbiBaeM Yncno 3.

7. ModenupoeaHue pexuma Ha2pyXeHusi

7.1. 3arpyxeHus
[nsa 3agaHuna Harpy3ok B cootBeTcTBUM co CHul 2.01.07-85* Harpy3ku n BosgencTBus ygobHo

KaXKabl BUA, Harpy3kn pasmecTuUTb B OTAENbHOM 3arpyxeHnu. KomaHga ‘I‘g 3arpyxeHus... (MeHio Ha-
rpy3ku/3arpyXeHus...) Bbl3blBaeT AUanoroBoe OKHO peaakTupoBaHus sarpyxeHun (puc. 7.1.13).

C nomoubto kHomku [lo6aBUTb... 3TOro guanora cos3ganTe ABa HOBbIX 3arpyxeHus (cM. n. 5, rn.
6). Ons yyeTa cobCcTBEHHOrO Beca BbIOEpPUTE OOHO U3 3arpyXEHUA U HAXXMUTE KHOMKy U3MeHUTb.... B
NosIBMBLLEMCS AManoroBoM OKHE BBeOuTe Ha3BaHWe 3arpykeHusi, a UMeHHO MoCcTosiHHbIe, N MHOXNU-
Tenb cOOCTBEHHOroO Beca, paBHbi 1.1. AHanorMyHelM 06pas3omM M3MEHUTE Ha3BaHWSA OCTarbHbIX 3arpy-
XKEHUN.

JarpyseHHa E3
HazeaHue | Muowrens cofier. . | Bra/Bowa | |§"ﬂ05'§éﬁi’b... I
L MocToRHHLIE 11
4=F F paTkoBperedHee O 7 WareHiTE. ..
= 0 37

Hpamre

BSHETHEHBIN

U

Ok, OrraeHa |




Pwuc. 7.1.13. dnanorosoe okHO 3arpyxeHus

7.2. NoCTOsIHHbIE N KpaTKOBpeMeHHbIe Harpy3ku
Ons nepexoaa B peXxum 3agaHuda NOCTOSIHHOM Harpys3ku Bbligendem BCe ropu3oHTallbHbl€ CTEpPXK-

HW C NOMOLLIbIO KOMaHAb! o BbibpaTb rpynny (MeHio PegaktupoBaHue/BbibpaTb rpynny anemeH-

TOB) 1 aKTMBUPYEM KOMaHAy i FmoGanbHaa Harpyska Ha CTepXeHb MaHenu MHCTpymeHToB Ha-
rpy3ku (MeHio Harpysku/InobanbHas Harpy3ka Ha cTepXeHb). /13 BbinagaloLwero cnmcka sarpyxe-
HUA nosiBMBLLErocsl auanorosoro okHa PacnpepeneHHas cuna (puc. 7.1.14) Bbibupaem 3sarpyxeHue
MocTosiHHbIe. B none Beoga 3HavyeHue cunbl, H/m 3anvcbiBaem 3HaveHne gencteytowen Harpyskm 30
kH/m = 30 H/mMm, a ¢ nomolbio nonewn rpynnsl HanpaBneHue B rnobanbHOW cucTemMe KoopauHaTt
3ajaeM ee HanpasneHue B rnobanbHol CMCTEME KoopAMHAT — B paccMaTprMBaeMoM cryyae ¢ 3ToW Le-
Nnblo 3anucbiBaem B none Z: 4ncno -1.

x
3arpyxeHu1e IHDCTDQHHbIE LI
3HaueHMe cunbl, HiMmM 30

HanpaeneHue e rnoBanbHoOM CUCTEME KOOPAMHAT
( X |0 e IEI z |1
Ok OT™MeHa |

Pwuc. 7.1.14. 3apaHne NOCTOSHHON Harpysku

3afaHne KpaTKoBPEeMEHHbIX pacrnpefeneHHbIX Harpy3ok Npou3BOAUTCA aHanorMyHo, Heobxoau-
MO TOMbKO BblOpaTh COOTBETCTBYIOLLEE 3arpy>KeHUe.

7.3. BeTpoBble Harpy3ku

[na 3agaHns BETPOBbIX HArpy30K akTUBUPYEM KOMaHAy ‘l" Cwvna K y3ny naHenu MHCTPYMEHTOB
Harpy3ku (MeHio Harpy3ku/Cuna Kk y3ny) u ykasbiBaeM y3en ¢ npunoxeHHowm cunon Fq. B nossus-
LwemMcs guanorosoMm okHe Cuna (puc. 7.1.15) Boibupaem 3arpyxeHne BeTpoBble 1 BBOANM 3HaYeHWNe
OEeNCTBYIOLLEN Harpy3kn B HanpasneHun Y rmobansHon cuctemsl koopauHat 10 kH = 10000 H.

3apaHue BeTpoBbIX Harpy3ok Fa, F3 1 F4 BbINONHAETCA aHanornyHo.

3arpuyeHue I BeTpoekie ﬂ

T I— CucTera KoopaMHaT
% Nexaprosa = Cepepuyeckan

HHaekc I exapr
Mpogkuk———————————— Ciepudecrke KOOpaMHATE
=.H IU Moayne, H |1 Q000
Y H 10000 Tetha, rpagyc ISD—
Z.H IU Phi, rpanyc IE"J

Ok I QTMEHal ﬁ,uanpm:-l anaBKal

Puc. 7.1.15. 3agaHvne Cunbl B y3ne

8. Cmamuuyeckull pacyem modesnu

[ns BbINoNHeHus pacyeTa CnyXxuTt KOMaHOa MeEHIo Pacuet/PacueT. B nosisuBliemcst guanoro-
BOM OKHE H606XOAI/1MO OTMETUTb MYHKT CraTtnyeckumn pacyeT N HaXXaTb KHOMKY Ok.

9. Co30daHue pacyemHol KOM6UHayuu 3azpyxeHull

Bbibupaem nyHKT MeHio PacuyeT/PacyeTHble KOMOMHaUMWU 3arpyXeHuw.... B nossusiemcs
ananoroBoM okHe Tabnuua 3arpyxeHun ana BblumucneHus PCY (puc. 7.1.16) chopmupyem coctas
KOMOUHaLUMK 3arpy>XeHuin: noodepeaHo BbiGMpaeMm M3 cnucka HeobXoaMMOe 3arpyxeHue u ero Tun, a
3aTeM BBOOUM HeobXoauMble 3HaYeHWs KOI(MDULIMEHTOB N HaxXMMaeM kHomnky [lo6aBUTbL B KOMGMHa-

umro. [Jo6aBoYHbIN KOIPDULMEHT YUnTbIBAET KOIDPULUNEHT HAOEKHOCTU Y ; ANS KaXAoro BMAa Ha-



rpysku cornacHo CHull 2.01.07-85* Harpy3sku n Bo3gencTBuA. [Ns BbIMUCNEHNS pacyeTHbIX coyeTa-
HWUM ycUnuMn HeobxoamMmMo HaxaTb kKHorky Pac4eT. [Nocne BbINONHEHUst pacyeTa OKHO 3aKpOeTCH aBTo-
MaTUYECKN.

Tabnuua 3arpy»eHyd AnA BeIYMCAeHHa PCY m
i~ MapaMeTpel 3arpyeHda
Hons N ofaEoyHer
3arpyEeHue Tun sarpyeHma AMMTEARHOCTH KO3 EMUMEHT
| Nocroamteie =l I MocToAHHoE | n 1
[T Yupmbisats sHakonEpEMeEHHOCTE | HobaeuTe B Ta6MMUY i |
[ Pacuer ocofiby coMeTandi Harpysos no n 21 CHWM -7-81 9 ceticimr a)
JarpyseHxe I T Wn Sarpys#eHIa I Jona gaqrentH... I TlofaBoyHEIA Ko... I Warmerme |
MNocToAHHEE MNocToAHHDE 1.00 1.10
Kpatkoeperertee KparkoepereH..  0.35 1.20 Ypanure |
BeTpoetie Berpoeoe 0.00 1.40
[pynnet > > l
ok | Pacuer an: OTreHa | Cnpaeka |

Pwuc. 7.1.16. lnanoroeoe okHo Ta6nuua 3arpykeHuin ans BbluucneHus PCY

10. 3adaHue napamempoe u Nod6op apMupPo8aHuUsi KOJIOHH

3apaHve napameTpoB HeOOXOAMMO MPOBOAUTL AN KaXKOOro KOHCTPYKTMBHOIO 3remMeHTa oT-
AenbHO Unu Ans rpynnbl 3NeMeHTOB OAHOMo TUna (KOMOHHAa, purerb) C OOMHAKOBLIM MOnepeyHbIM ce-
YeHueM. o ycnosuio, napameTpbl apMUPOBaHUS KOMOHH eAVHbI 1 UMEIOT O4MHAKOBOE CeYeHume.

3apjaHue napameTpoB apMMPOBaHMSA OCYLLECTBASETCH B AManoroBomM okHe (puc. 7.1.17), koto-

poe BbI3blBaeT KOMaHga &2 KOHCTPYKTUBHBbIE 3f1EMEHTbl OAHOMMEHHON NaHenu UHCTPYMEHTOB (Me-
Hio MpoekTupoBaHne/KOoHCTPYKTUBHbIE 3fieMeHTbl). B BepxHeln nesow 4YacTu Ananorosoro okHa Pe-
3ynbTaTbl apMUPOBAHUSA PACMONOXEH CMINCOK BCEX KOHCTPYKTUBHBIX 3NIEMEHTOB.

Pe3yneTaTel apMypoeanna (CN 52-101-2003) - K. anemeHT 1

Tun pacyeTa: — MaHes
MpoekTUROBOYHEI ﬂ D6wue I EETDHI ApraTypa Harpgsml TpemuHoc’roﬂKoc’rbI
Hria anemeHTa I THn anereHTa I
B KonoHHa [ Cramiyeckan onpegeHocTs ¥ PacyeT Ha TRelWHOCT KT
K. anement 2 AB konoHHa
K. anerenT 3 KB purens
K. anemert 4 KB konoHHa Tun ceveHWA ID Mparoyr. ,I I MonbsosaTensokMil BEPHAHT SPHMHPOEaHKA
K. anerent 5 KB purens
K. anateHT B KB konoHHa .
[rp— KE parens F.08 L MEHT I PACHETHOMN AAMHE! [PACYET Ha BHELEHTPEHHDE Ciatie nB.2. 18)
K. 3 nemeHt 8 AE ronoHHa
K. anement 3 HE purens Koadd, andHe & na. 1 IU.B Brifiop ¥ TMonb3oBaTenbCkoe SHaUEHME
K. anerert 10 AE konoHHa
Ko . 00HHEl B NN, 52 ID.B Britop " PeromMEHI0EAHHDE SHaYEHWE
r Dfiwme
Tun anereHTa; HE konoHHa —Pezynetare
Kon-e0 3 nemeHToE: 3 ApraTypa | Ko g, UCNonb30EaHHA I T pEll MHOCTORKOCTE I
JLHa CTEp#HA, it 5000.00 I I
&) 3 Kon-
Faztepel ceueHHa | J'Iereru:LaI Emaripa b TR, ik onee
BepxHAA apratypa B 2
b Hustvan aprarypa B 2
K03 @@HUHEHT apMHPOBaHKA, % 0.070E8E7
Y| .
h T—) z
[NonepedHas apratypa = |
Y MHTEHCHEHOCTE B NAOCKOCTH 32, M2/ 1k |3.34SD-'-10 EHMEIRERIEL MBI
T—) z MHTEHEMEHOCTE B MAGSKOSTH Y, M2 it |D.DDDDDD MMoafiop NONEREYHOrD ApMUPOBAHMA |
—PasmepelcevsHug——————————————————
b =400.000000, k4t b = 400.000000, b
MPHMEHITE 107 BCEX | | I .
BWQ0E pacieTa MpltEHHTE. Pacuer aK OTrieHa Cnpagka Yeprém

Puc. 7.1.17. lunanoroBoe okHO Pe3ynbTaTbl apMUPOBaHUS — NPOEKTUPOBOYHBIN pacyeT

Onst Toro 4ToObl CKPbITb PUreny N OCTaBUTb B CMUCKE KOHCTPYKTUBHBLIX 31IEMEHTOB TOMbKO KO-
TNOHHbI, HAXXMUTE KHOMKY bunbTpa E (puc. 7.1.18):
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— Noka3aTb/CKpbITb KOHCTPYKTUBHbIE 3IeMEHTbI — PUresnu.

Mivia 3 nemeHTa l TN 3nereHTa I
K. anemert 1 AE konoHHa
K. nemeHT 2 AE ronoHHa
K. anemert 4 AE konoHHa
K. anemert B AE konoHHa
K. anemerT 8 AB ronoHHa
K. anemerm 10 AE konoHHa

Pwuc. 7.1.18. ®parmeHT AManorosoro okHa Pe3ynbTaTbl apMUPOBaHUA — CMIMCOK KOHCTPYKTUBHbLIX 3N1EMEHTOB

[ns BbiaeneHns Bcex KOMOHH HEOOXOAMMO B CMMUCKE KOHCTPYKTUBHbLIX 3MIEMEHTOB, BO-NEPBbIX,
LLEeNKHYTb FIEBOM KHOMKOM MbILLX Ha NEepBOM KOHCTPYKTUBHOM 3dfieMeHTe ChucKa, a 3aTeM, yaepxuBas
knasuwy Shift HaxxaTton — Ha HWkHeM. [lpyn 3TOM BCE KOHCTPYKTUBHbIE arneMeHTbl ¢ umeHeM KB ko-
FIOHHa BblgenATCd Kak B Cnvcke, Tak U Ha mogenu (puc. 7.1.19).

El| Bua Cnepenn M= B3| rezynurare aprisposanis (N 52-101-2003) - K. anerent 1

Tun pacuers i

| Mposkruposcumsit =1 | o6ume |Esmni Apvarypa | Harpysku | Tpewmroctoikocs.

Tun anemerra |

Mra 3 nemeHTa

™ Craruseckan onpeaenmocTe [V Pacuer Ha TPEWMHOCTOMKOCTE
TN ceyeHHs I”“ MpArour, vI I~ MNonb30BaTenbek Ui BAPHEHT ApMMPOBaHHA
%2 [ K@ UL HERTE! PACYETHOR AMHE [PACYET Ha BHELEHTPERHOE CaThe N.6.2.18]

Koagg gmansisnn #y - |0.8 Brop | Monesoearenseros snaverie

Shift

1

— Keams, anuHsisna, 32 |08 Brifiop £~ PEKOMEHI0BAHHOE SHA4EHHE
t] [&] [xs][aK k[P ][0
% ~ DB
T anerenTa: KB konoHHa - Pesynbrars:
Kon-so 3 nemeros: 3 Aprarypa | Kese, ucnonsacesruin | Tpewsrocronosrs |
JLnAHE CTEPHKHS, K 5000.00
ApraTypa | JHateTp, M \ Koneo

Pasispel catenisn | Merenna|
Bepnran apriatypa 3 .

HuntHAA apratypa E 2

b

‘ K ppUUMHERT SPHMPOBAHHA, % 0.0706867

h [

HHTEHGUEHOETE B PAKOSTHZ, iZd 3 343040 T g RATET

WireneuBHaCTE B NocKoETAY, nalhara OOG0000 | Mo op ronepesoro apiasposars |

‘ { Monepasisn sproarypa |

4
L.,
~Pasmepeiceveria————————————————————
b =400.000000, rar b = 400000000, pard

=
v
e

Crpaska | Yepréx

MpHMEHUTE 109 BCEX e
BIL0E PACHETA U

Puc. 7.1.19. BboigeneHune Bcex KOMOHH

Pacuarl aK I OtraeHa

Mpyn NpOEKTMPOBOYHOM pacyeTe nporpamma aBTOMaTUYECKU Mpou3BoauT noabop apmaTypbl U3
yKa3aHHOro AmnanasoHa reomeTpuyeckux pa3mepoB. Kpome Toro, MpoekTUPOBLLMK MOXET BbIMOMHUTD
npoueaypy apMMpOBaHUsi CaMOCTOSATENBHO B PEXMME MPOBEPOYHOro pacyeTa. PaccmMoTpum aTu Tunbl
pacyeTa 6onee nogpobHo.

10.1. NMpoeKTPOBOYHbLIN pacyeT

Mo ymonyaHuio B Bbinagatolem cnucke Tun pacyeTta yctaHoBrneH NMpoeKTMpPOBOYHbIN pacyer.
C nomoLLbto rpynnbl BkNagok JaHHble 3anucbiBaem napaMeTpbl MPOEKTMPOBOYHOMO pacyeTa:

Obuwjue daHHbIe

Cmamuyeckas onpedeniumocms: Hem Pacuem Ha mpewjuHocmotkocmb: 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 mamepuarna KOHCmMpYyKmMU8HO20 351eMeHma)

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

KoaghebuyueHm enusHus ycrosuti 6emoHuposaHusi: 1 (Va2 Vp3* Vpar - 5.1.10 CM 52-101-2003)
BniaxxHocmb 8030yxa okpyxarouwiel cpedbi: ebiuie 75

Apmamypa

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

Koag. ycrosuti pabomel: lpodosnkHod: 1, MNonepedHod: 0,8 (Y, n. 5.2.7 Cl152-101-2003)
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CummempuyHoe pacrosnoxeHue apmamypsl: [a

Yuem KOHCmMpyKmueHbIx ogpaHudeHul: [a (nposepka MUHUMasabHO20 3awumHoeo cros . 8.3.2 CI1 52-101-2003)
PaccmosiHue do ueHmpa apmamypbl, MM:

BepxHuti: 34, Huxrud: 34, Gokoeoli: 34 (n. 8.3.2 CI1 52-101-2003)

(Bawummubii criot 20 mm, u npednonazaemas apmamypa <28 mm)

Haepysku

UecmouHuk 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 lpodomkumernsHoe packpbimue, mm: 0.3

Ecnv nocne 3agaHvns napameTpoB apMUPOBaHNS HaxaTb KHomky NMpuMeHUTL ans Bcex BUAOB
pacyeTa AnanoroBoro okHa Pe3ynbTaTbl apMUPOBaHUA, TO BBEAEHHbIE UCXOAHbIE AaHHble ByayT uc-
Nonb30BaHbl Kak Ans NPOEKTUPOBOYHOIO, Tak U Afis NPOBEPOYHOrO pacyeToB. 3aTeM HaXuMaeM KHOMKY
PacueT gManoroBoro okHa, nocre 4Yero nporpamMmma BbIMOMTHUT NO460P apMUPOBaHMA AN BblOeNeHHbIX
KOHCTPYKTMBHbIX 3f1IEMEHTOB.

PesynbTaTbl NPOEKTUPOBOYHOIO pacyeTa B BUAE YMCMOBbLIX 3HaYeHU guameTpa 1 Lara npo-
OONbHOW apmaTypbl, NOMNEPEYHON MHTEHCUBHOCTU, KOI(PULUUEHTOB MCNONL30BaHUA U LUMPUHBI pac-
KPbITUS TPELMH OOCTYMNHbI B COOTBETCTBYIOLWMX BKNagKkax rpynnsl PesynbTathl. B pexvme npoektnpo-
BOYHOrO pacyeTa ANs KaXaoro KOHCTPYKTUBHOMO anemMeHTa nporpamMmma nogbepet pasnuyHoe apMupo-
BaHMe B 3aBMCMMOCTM OT AEWCTBYIOLLEN Harpy3ku. Moabop apMuMpoBaHNs OCyLLECTBNAETCA MCXoast U3
YCNoBUS MUHUMarbHOW UHTEHCUBHOCTM.

10.2. NpoBepoYHbIN pacyeT

KOHCTPYKTOP MOXET MPUMEHUTb MHYI0 CXEMY apMUPOBaHUSA W OCYLLECTBUTL Npouenypy apmu-
pOBaHWS CaMOCTOATENbHO B peXuMe NpoBEpOYHOro pacyeTa, KOTOpbI NO3BOMSET BbINOMHUTL NPOBEp-
Ky 3afjaHHOro BapuaHTa apMMpoBaHUS Mo NepBOW M BTOPOM rpynnam npeaernbHbIX COCTOAHUIN U HEKO-
TOpPbIM ApYrUM Kputepusm. HeobxoaMMOCTb €QUHOrO apMUPOBaHUS BO3HMKAET Ans yHUdmKauum ap-
MUPOBaHUSA FPynnbl KOHCTPYKTUBHBLIX 3rneMeHToB. B kadecTBe npumepa yHuduumpyem apMumpoBaHune
ONsl BCeX KOMOHH. [na aToro BHavane HeobxoauMMo onpenenvTb KOHCTPYKTUBHBIA SMIEMEHT C Makcu-
MasnbHbIM apMYPOBaHNEM, ONUPAsCb Ha pesynbTaTbl apMUPOBaHUS, KOTOpble NpeacTaBneHbl BO BkNaa-
ke Apmartypa rpynnbl PesynbTathl. [locnegoBatenbHO BbIOMpas KOHCTPYKTUBHBIE 3NIEMEHTbI B CMMCKE
N npocmaTtpuBasl pesynbTaTbl apMUPOBaHUsi, BUAMM, YTO MaKCMManbHOe apMupoBaHue TpebyeTcs ans
KornoHHb! K. anemeHT 2 (puc. 7.1.20).
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Pesynerartel apmuposanna (CM 52-101-2003) - K. snemenT 2 m

Tun pacyeTa: — NakHbie

IHDUEKTMDDBU"IHHW j . Dﬂu.tuel Eeton  ApriaTypa | Harpgsmdl Tpeu.luHocromKou:'rbI
— K A

MR anemeHT S | Tunsnemerra | el R ¥ CUMMETRHYHDE PACOADHEHWE SPMATYPG!

K. anemeHT 3 XE purens MpogoneHE: IA4UD[A-III: vl

K. anement b KB purene ¥ YueT KOHCTRYKTMEHb OrpaHMMEHME

K. anement 7 KB purene o I E i

K. 3nemerT 9 ¥E purens Monepeynor: A2d0ad) > FaccToaHue 4o WeHTRa apMatypel (k]

K. anetaeHT 1 KE KonoHHE

K. anetdeHT 2

B konoHHE

— Koag. ycnoeui patoter ¥ [(NB.27]——

K. anetaeHT 4 HAE konoHHa [
k. E *E )
K. :22:2$ 8 *E EEEE::Z MpoaoneHoi: |1,Uuu Hutstrieti |34

Bepxrenn |34 e &
| o
.
b

beangrer il b konenna [MonepeyHok: ID-BDD Bokosok I34 -
2] [=] [k][r]lo]

— D wue
Tun anemeHTa; HE konoHHa — PesyneTare:
K.on-g0 2 nemeHToE: 3 ApriaTypa I Koag. HCI‘ID.FIbSDBaHHﬂI T pEWHHOCTOMKOCTE |
JLnHa cTepstHS, F 3000.00 T T |
ApraTupa HatAET . tritd Kon-eo
PazmMepel ceveHHA I Nereqaa I RLETR =) R * *
BepsHan apratupa 22 2
b Hus#HAg apratypa 22 2
K. p PULMEHT SPMWMPOBAHMA, % 09503430
"f\ . .
h = Z
MonepeyHan apraaTupa ¢ |
v MHTEHCUBHOCTE B ANOCKOCTH %2, bb24 tkd I‘I 830105 SIeh R R A
T_, z MHTEHCUBHOCTE B MNGCKOCTH Y, bk tkd |D.DDDDDD | [Mogdop NoNepe4Hore apMHEoEaHHA I
 Pasrepel ceveHua
b = 400, rim h =400, rm
MPHMEHHTE 407 BCEX | | .
S e MpreHITE Facyer (5] OTrieHa Crpaeka | Yeprés..

Puc. 7.1.20. KonoHHa ¢ MakcumarnbHbIM apMUpOBaHMEM B PEXMME NMPOBEPOYHOro pacyeTa

BbINOMHUM KOHCTPYKTMBHBIA Noabop nonepeyHoro apMuMpoBaHUst ANst MHTEHCUBHOCTU 2.71
MM?/MM, Ha)XkaB kHOMKy MoaGop NonepeyHoro apMUpOBaHUA. /3 BbiNaaloWyx CrMCKOB MOSIBUBLLE-
rocs auvanorosoro okHa MNMonepeyHoe apmupoBaHue (puc. 7.1.21) BbiIbepuTe guaMeTp uUnu war none-
peyHor apMaTypbl, BTOPOW NapameTp paccymTbiBaeTcs aBToMatudecku, Hanpumep d8s50 unu d10s75.
MHTEHCMBHOCTL onpedenseTcs Ucxogsa U3 pacronoXeHUsl B CeYEeHUU OBYX CTEPXHEN nonepevHon ap-
MaTypbl NO KaXKQOMY HanpasreHuto, Y n Z, cornacHo nereHge (puc. 7.1.22).

MNonepeunoe apMupoBaHne E3

"NJMMDOEFBHME B NNoCKoCTH X2

WMHTEHOMBHOCTE, MM2/MM: 2.01 “*p|8 | mm 5 |50 = |mm M, wr: |12l.’.‘|

— ApMMPOBaHME B NNOCKOCTH XY

MHTEHCHMBHOCTE, MM2/MM: 0.00 O] I "IMM g I "IMM M, wT: |1

QK | OTmeHa |

Puc. 7.1.21. QuanoroBoe okHO nogbopa nonepeyHoro apM1MpoBaHusi

Paztepkl ceYeHHA NereHaa |

Asl
A
ﬁv :. .: Aswl
(=] (-]
(-] o
(-] o
(-] o
e oo
Asw?2 As2

Azl - BEPEHAA NpOAOIEHAR

Az - HUAHAR NPOLOAEHAA

Ay - AoK0BaA NpoA0nEHasA

Azl - BEQTHMEANEHSA NONEPEYHAA
AgzwZ - rOpUEOHT 2NEHAR NOMNEpEYHan
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Puc. 7.1.22. lerenga pacnonoxeHuns apMmaTypbl KONIOH U purenen

MHTeHcnBHOCTL nonepeyvHon apmatypbl d8s50 unu d10s75 saBnseTcs 4OCTaTOMHO BbLICOKOW C
TOYKM 3peHNst yA06CTBa KOHCTPYKTMBHOW peanunsaumm, nosTomy B pexnuMe NpoBEPOYHOro pacyeTa yBe-
NYUM NPOZONbHYK apmaTtypy, YTOObl CHU3UTb HEOOXOAMMYIO MHTEHCUBHOCTB MonepeyHon. Onsa nepe-
X0[a B PeXuM MPOBEPOYHOro pacyeTta B Bbinagawolem crnvcke Tun pacyeTta Bbibnpaem MpoBepou-
HbIW. [lanee Bblgensem BCe KOMOHHbI U 3aaeM apMnpoBaHmne cornacHo puc. 7.1.23.

HasHayaemoe apmupoBaHue 3agaeTcs BO Bkrnagke PacnonoxeHue apmatypbl. [ns BepxHen,
HVKHEN 1 6oKoBOW (ecrnn HEOGXOAMMO) NPOAONBLHOM apMaTypbl 3TO AMaMETP U KONMYECTBO CTEPXKHEN,
AN nonepeyvyHon — MHTEHCUBHOCTL. 3adaTb MHTEHCUBHOCTb MOXHO, Haxas kHorky Mopbop nonepey-
HOro apmupoBaHus. /3 BbinagaroLwmnx CrvMcKoB MosiBMBLUErocs guanorosoro okHa MNonepeyHoe ap-
MupoBaHue (puc. 7.1.24) BbibepuTe gnameTp 1 Lwar nonepeyHon apmaTypbl. VIH-TEHCMBHOCTL onpeae-
n{eTcs aBTOMaTUYECKU UCXOAS M3 PacnofoXeHUs B CeYeHUM OBYX CTEpXKHeW nonepevyHon apmatypbl
no KaXgomy HanpasreHuo (cMm. puc. 7.1.22).

Pesynerartel apmuposanna (CM 52-101-2003) - K. snemenT 2 m
Tun pacyeTa: — NakHbie
IHDUBEPDHHHW L! Dfiume I BetoH I AptiaTypa  FECNOACHKEHKE ApHaTYRE! | Harpyzku | T pELLMHOCT OMK.OCT I
MriA 3 nereHTa | Tunsnemerra | I™ Urnosad spiarips I” Eorosan spuarypa
K. anetaeHT 1 KE KOonoHHE ApraTypa | IHaMETP, MM | Kon-eo | T .
K. anereHT 2 X 1 1DHHE BepxHan apmarypa 25 2
K. 3 nemert 4 B KonoHHE
K. anemert B *E konoHHa Huran spratypa 2 2
K. 3netert & KB ronoHHa K. 03 PPULHEHT SPMHPOBaHKA, % 1.2272
K. 3netqeqt 10 HE konoHHa
Y | . .
l—} Z
—[NonepeyHas aprarypa
MHTEHCHEHOCTE B NADCKOCTH H2, MM2 M |U.5IJ28548 KanbkynATop naowaim |
El El E E“Il WHTEHCHBHOCTE B NAOCKACTH XY, MM2/rh |D.5025548 MNog6op NoNepEYHora SpMUPOEAHMA |
— O wure
Tun anemeHTa; HE konoHHa — PesyneTare:
K.on-g0 2 nemeHToE: 3 Koam. Menonb30BaHUA | Tpew MHoCTOBKOCTE I
U TR e SDESEY K03 PP HUMEHT HENOAES0EaHHA | 3HaueHHe |
Paateps ceueHHA I Mererna I MpoanasHON SpMATYRE N0 HANPABNSHM T 0.727EE75
: Mo MOMEHTY NDABNEHMA HENPOROTKUTENEHEX TRELLMH M0 HANPAETEHWH Y 01867673
b
[0 MOMEHTY NOAEASHHA NPOG0THHTENEHE!A TREWMH MO HANPSEASHKID T 0.2874737
MpoaoAEHOrD APMUMPOBAHKMA NP KOCOM M3MHEE 07546216
h Mo GETOHHON NONOCE MEXKAY HAKNOHHEIMU CEYEHUARMM N0 HaNpaeneHuo 2 [n.6.2.33) 01127688
[0 HAKAOHHEIM CEYEHMAR Ha AEHCTEME NONEPEYHEN CHA NO HanpaeneHyo £ [n6.2.34] 0.6057314
b Mo HaKACHHEIM CEYEHMAR Ha ASHCTEME MOMEHTOE Mo HaNpaBAeHUa Z [n.6.2.35] 08819452
T—:- £
CLNoEBIE $akTopkl 408 YKaZSHHOMD KO3 haUULMEHTS | Bce cunoBeie pakTopel | =001
 Pasrepel ceveHua
b = 400, rim h =400, rm
M pHMEHHTE 408 Brex | | ) |
S e MpreHITE Facyer | (5] OTrieHa Crpaeka | Yeprés..
Puc. 7.1.23. lnanorosoe okHO Pe3ynbTaTbl apMMUPOBaHUs — NPOBEPOYHbIN pacyeT
MNonepeynoe apMHpoBaHHe m

"NJMMDOEFBHME B NNocKocTk X2

D IB vl MM 5 I 200 vIMM MHTEHCUMBHOCTE, MM2, MM} 0.5026548 M, wT: |30

"A\DMMDOBEHME B NNocKocTH XY

D IB VIMM 5 IZIIID VIMM MHTEHCUMBHOCTE, MM2 fMM: 0.5026548 M, wr: |30

QK | OTmeHa |

Puc. 7.1.24. Nopbop nonepe4yHOro apmMmpoBaHus

Mocne 3agaHusa nonepequﬁ apmMaTtypbl HQXXMUTE KHOMKY Pacuert - nporpamMmma BbINMOJTHUT NPO-
BepO‘-IHbIﬁ pac4yeT BceX BblAeNeHHbIX KOHCTPYKTUBHbIX 3J1IEMEHTOB.
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11. 3adaHue napamempoe u nod6op apmupoeaHus puzeseu

Sap.aHMe BXOOHbIX NapaMeTpoB U pacyeT ereneﬁ npon3BoanTCcA aHalorm4HO KOJiIOHHam (CM. n.
10).

YT0ObI MMEeHa KOHCTPYKTUBHbIX 3J1EMEHTOB — ereneﬁ OTO6pa)KaJ'IMCb B CMUCKE KOHCTPYKTUBHbIX
3I1eMEHTOB, HeO6XOp.MMO HaXXaTb KHOMKY El UT0ObI B CnUcke KOHCTPYKTUBHbIX 3JTEMEHTOB OCTalinCb

TONMbLKO UMEHa purenewn, Hy>KHO HaxkaTb Ha KHOMKY ounbTpa [K]n CKPbITb Ha3BaHUS KONOHH: E/E
— Moka3aTb/CKpbITb KOHCTPYKTUBHbIE 3NIEMEHTbI — KONMOHHbI.

Ons BblaeneHns Bcex purenent HeObXoaMMO B CMIUCKE KOHCTPYKTUBHBIX 31EMEHTOB, BO-MEPBbIX,
LLEeNKHYTb FIEBOM KHOMKOM MbILLX Ha NEepBOM KOHCTPYKTUBHOM 3fieMeHTe ChucKa, a 3aTeM, yaepxuBas
knasuwy Shift HaxaTon — Ha HWKHeEM. Tpn 3TOM BCE KOHCTPYKTUBHbIE 3NeMeHTbl ¢ umeHeM KB pu-
renb BblAENATCHA BCE Kak B CNUCKe, Tak U Ha mogenu (puc. 7.1.25).

ﬂ' Bua Cnepegu _[O] Peaynbratel apuuposanua (C11 52-101-2003) - K. anement 3

Tun pacuera

Ot

|Npoeepayen || Dtwve| Beron| Apmaryps Pacnonoxenve apriarype: | Harpuaru | Tpewsmoctaikocs
Mg anemerta [Tunssewenma] || T Hrmsss sprerps [V Eokoean apmarypa
K. anereHt 3 Kb pure: Apratypa \ [uaneTp, tm \ Konea | FET
K. anerert 5 KB pvlren:,\\\'i BepxHan apMarypa 25 4
K. anemert 7 KB purens
K. anemert 3 KB pures Huraa apratypa i 4
1}2 Bakasas aprarypa 2 1
+ K03 DPMUMEHT SpMUPOEEHKA, % 2.34406 by
Shift T + o+ e e
3 Laz
~Monem apmaTypa
HHTEHCHBHOCTE B MNDGKOCTIA X2, M2/t 06702064 Kariskynsrop nnowam
= =] [P o] HHTEHCHEHOCTE B NADCKOCTI K. M2/t 1.2404129 MNeaBop NonepeYHOr ApMUPOBaHHA |
0w
. Tun 3 nemeHTa; KE purens ~Peaunetarel
Koneo 3 nemerTos: 3 Koaep, uononeaoears | Tpewwnocramcacts |
SRR D Koa ®mUIHEHT HENONbZ0BAHMA \ 3HaueHE ‘
Pasmepst cevenia | fNlererna I MpaaonsHOM SPMATYRE N0 HANPABASHUI Z 0.5884229
Mo MOMEHTY NOABAEHHA HENPOADAKMT ENEHEIX TPELMH MO HANDAENEHWID £ 0.7507708
b
113 MEMEHTY FOABAEHIR PO TKUTE L HEIK TRSLLAH N0 HAT A8 SHA0 7 [.7985345
| Mo GETOHHOM NONOCE MEXAY HEKNOHHBIMW CEYEHHAMIA N0 Hanpaenerwo ' (N6.2.33) 02833356
h [0 HEKAOHHEIM CEYEHMAM Ha GERCTEME NONEepeHLIx Ck N0 Hanpaenerdio ' (n.6.2.34) 07966751
| Mo HaKAOHHEIM CE4EHMAM Ha AEACTEHE MOMEHTOB N0 HANPaEAEHKD Y [n.6.2.38) 0.9636471
yL)
z Z CUnoBeIE $AKTOPE! N8 YKEZSHHOMD KOS GRULHEHTS | Boe cunosele akTops! |
 Pasnepsl CeusHUA
£ b =400.000000, fea b= 500.000000, tra
— ¥
TpHMeHITE 408 Boex "
e nDMMEHWbl Pacuer | 0K | OTreHa | CnpaBKal Yeprém |

Puc. 7.1.25. Pe3ynbTaTbl NPOBEPOYHOr0O pacyeTa purenemn

Bbibupaem tmn pacyeta NpoBepoYHbIM 1 BBOOUM NapaMeTpbl rpynnbl BKNagok faHHble (CMm. .
10.1). 3aTtem Haxxumaem kHonky NMpuMeHUTbL ANA BCeX BUOAOB pacyeTa AManoroBoro okHa PesynbTa-
Tbl aPMUPOBaHUA, NMPU 3TOM BBEAEHHbIE UCXOAHbIE AaHHble ByayT NCNONb30BaHbl Kak AN NPOeKTu-
POBOYHOrO, Tak U ANS NPOBEPOYHOro pacyeToB. 3afjaHue CXxembl apMUMPOBaHUSA OCYLLECTBMSETCA BO
Bknagke PacnonoxeHue apmatypsbl (CM. puc. 7.1.25). [ins BepxHen 1 HWKHeNn NpogosibHON apMatypbl
3TO AMaMETP U KOMMYECTBO CTEpXHEeW, ANs MonepevyHon — WMHTEHCUBHOCTb. 3adaTb WHTEHCUBHOCTb
MOXHO, HaxkaB KHonmnKy lMoa6op nonepeyHoro apMmupoBaHuA. /3 Bbinagalolwmx CrMCKOB NosiBUBLLE-
rocsi AnanoroBoro okHa MNonepe4yHoe apmupoBaHue (puc. 7.1.26) BbibeprTe guameTp 1 Lwar nonepey-
HoOW apmaTypbl. IHTEHCMBHOCTbL onpeaenseTcs UCXOAs U3 PacriofioXeHUs B CeYeHUM OBYX CTepXXHen
rnonepeyHon apmaTtypbl Mo KaxgomMy HanpaeneHuto, Y n Z, cornacHo nerenge (cm. puc. 7.1.22). B gax-
HOM cry4vae npegnonaraeTcs nornepevyHoe apmMmpoBaHue B cedeHun xomytom d8s150 n gononHuTenb-
Hoe apMUpoBaHMe No HanpaeneHuo Y aBymsi ckobamum d8s150.

MonepeyHoe apMUpoBaH1e

APMHPOEAHHE B NAOCKOCTH A2

’; IB vlmm S I 15D| vlmm HTEHCHBHOCTE, M2 HH; 0.6702064 M, w: IED
ApMHpOEAHHE B NAOCKOCTH &Y

’70 I g 'I [l 3 I 73 'Imm FHTEHCHEHOCTE,  MMZ MM 1.3404129 N, wm 160

04 | OTHEHA |

Puc. 7.1.26. MNopbop nonepeyHOro apmMmpoBaHus

Mocne 3agaHus nonepeyHon apmaTtypbl HAXXMUTE KHOMKY PacyeT — nporpamMmma BbINOMAHUT Npo-
BEPOYHbIV pacyeT BCEX BblAEMNEeHHbIX KOHCTPYKTUBHbBIX 311IEMEHTOB.

Ons BbinonHeHus nposepku/noabopa apmmupoBaHus BCEX KOHCTPYKTUBHBIX 3MEMEHTOB Npeay-
CMOTPEHbI COOTBETCTBYHOLLNE KOMaHAbl MeHO Pacuyer.
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12. lpocmomp pe3ysnbmamoe pacyema

Ecnn konnyectBO KOHCTPYKTUBHbLIX 3MEMEHTOB HEBENWKOo, TO MPOCMOTPETL BCe pesynbTaThbl
pacyeTa MOXHO, NocneaoBaTenbHO BbibMpasi MbllblO KOHCTPYKTUBHBIE SMEMEHTbI U3 CNCKa AManoro-
BOro okHa Pe3ynbTaTbl apmupoBaHus (cm. puc. 7.1.20, 7.1.23 n 7.1.25).

B rpynne Pe3ynbTatbl npeactaBneHbl KOIM@PULMEHTbI MCNOMNb30BaHNA apMaTtypbl (Bknaaka
Koadh. ucnonb3oBaHus), Kaxabli U3 KOTOPbIX AOMMKEH OblTb MEHbLUE eANHULBI, @ Takke LNMPUHA He-
NPOAOIXUTENBHOIO PacKpbITUA TpeLwmH (Bknagka TpewmHOCTOMKOCTb), BENUYMHA KOTOPOW AOSKHa
ObITb MeHblUe npeaenbHoi. o ymonuyaHuio npegenbHasa LWMpUHA HENpPOOOIMKUTENBHOINO pPacKpbITUS
npuHumaetcsa cornacHo Cl1 52-103-2007, HO MpU XenaHun ee MOXHO U3MEHUTb UMW Xe MPUMEHUTb
KpUTEpUI NOMHOro OTCYTCTBUS TpeLLMH. Ecnu ona paccmaTpuBaemMoro KOHCTPYKTUBHOIMO afieMeHTa 3Ha-
YeHue XoTH Obl 0OQHOro M3 KO3(PULMEHTOB UCMONB30BaHUSA apMaTypbl NPeBbILAaeT eAVHULY UNKU LWnN-
pvHa HEMpOAOIHKUTENBHOIO PacKpbITUA TpewMH Oonblie npedenbHON, TO COOTBETCTBYOLLAsi CTpoKa
BblOENAeTCs KpacHbIM LIBETOM.

Mocne BbINOMHEHUS pacyeTa HaXXMUTE KHOMKY ] ONA nokasa areMeHTOB C oTpuLaTenbHbIM
pe3ynbTaToM pacyeTta (apmaTtypa He nogobpaHa unn He NPOXOAMT NO NMPOBEpPOYHOMY pacyeTy). Ecnin
TaKUX KOHCTPYKTUBHBLIX SMIEMEHTOB HET, CrefoBaTeribHO, YCNoBME MNPOYHOCTUM MO MEPBON U BTOPOM
rpynnam npegenbHbIX COCTOSHUIA BbINOMHEHO OS5 BCEX KOHCTPYKTMBHBIX 3rieMeHToB. B 3aBucmMMocTu
OT TOro KpuUTepus, No KOTOpoMy He obecneymBatoTcs TpeboBaHUsi pacyeTa, cnegyet U3MeHUTb napa-
MeTpbl NPOAONLHON UMK NoNepevyHon apMaTypbl U NOBTOPUTL pacyeT.

Mpy 3HAYNTENBHOM KONMUYECTBE KOHCTPYKTUBHbBIX 311EMEHTOB yA0OHO BOCNONbL30BaTLCA KapToWn
apMupoBaHusl, YTOObI MPOBEPUTL COOTBETCTBME KOHCTPYKTUBHbLIX 3NeMeHToB TpeboBaHUsiM pacyeTa no
nepBoKr U BTOPOW rpynnam npeaernbHbIX COCTOAHWI. [N BbI30Ba KapTbl apMUPOBaHUSA CRYXXUT KOMaHga
mMeHio PesynbTtatbl/KapTa apmupoBaHus. [Nocne aktuBauum KoMaHabl B NOSBMBLUEMCS AMarOroBoM
OkHe BblOepuTe CTaTyc noabopa/npoBepKu, YKaxuTe TUMN pacyeTa U HaXMnTe KHonky OK.

Cratyc apmupoBaHus (puc. 7.1.27) MOXeT NpUHUMaTHL cnegylowme 3HadeHns:

«1»  — apMupoBaHue nNogobpaHo, KOHCTPYKTUBHBIN 3reMeHT yaoBneTBopsaeT TpeboBaHuAM pac-
YyeTa no NepBoOn 1 BTOPON rpynnam npegenbHbIX COCTOSAHUI;

«0» — apmupoBaHue HE nogbupanock nnu pacyeT eLe He BbINOMHEH;

«-1» — nogobpaTb apmupoBaHne HE yganocb unu KOHCTPYKTUBHBIN dNeMeHT C 3agdaHHbIMKU napa-

mMeTpamu apMmupoBaHus HE ynoeneTeopsieT TpeboBaHUAM pacyeTa Mo NepBoy Unu BTOPOW
rpynnam npenesnbHbIX COCTOSHUM.
B gaHHOM crnyyae ctaTyc Ans BCEX 3NIEMEHTOB paBeH 1.

Bua, Cnepe gy S[=1 &3

B

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

A

» Y

Pwuc. 7.1.27. Ctatyc apmmpoBaHus

KomaHnga meHto Pe3yanaTbllKapTa apMupoBaHusa Nno3BoSIAET NPOCMOTPETb U30KapTy NO Ka-
XO0MY 13 napamMmeTpoB apMunpoBaHuA. I'Ipwmep KapTbl WMPWUHbI HEMPOOOJIKUTENBHOIO pacKpbITUA Tpe-
LWH npunBeneH Ha puc. 7.1.28. Ha KapTe apMnUpoBaHUA He NOKa3bliBakOTCA KOHCTPYKTUBHbIE 3J1EMEHTbI C
oTpulaTesnibHbIM pe3yrnibTaTOM pacyeTa.
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Pwuc. 7.1.28. KapTa WMPWHLI HENPOAOIMKUTENBHOrO PackpbITUSA TPELLUH

Ons pacwmnpeHHoro 3D—I'Ipep.CTaBJ'IeHMF| apMupoBaHua cnyXat kKoMmaHgbl NaHenm MHCTPYMEHTOB

PesynbTatbl apMmupoBaHua (puc. 7.1.29). Bbibepute Tmn pacyeta u HaOXXMUTE KHOMKY ﬁ;‘l O6bLemMHoe
oToOpaxeHWe apMUpPOBaHUS CTepKHEBbIX anemMeHToB (puc. 7.1.30).

IHDDEKTHDCIBCIHHI:IM J & l_’_|_|_ 12 l_l_ = | -&-

Pwuc. 7.1.29. MNaHenb nHCTpymMeHTOB Pe3ynbTaTbl apMUpoOBaHUsA

= APM Structure3D - pacuet pamb:

Mafin  PeaakTHpoaqWe Bua  PHCoBaHMe Harpyskd  MHCTPYMeHTEl CEOACTES [poekTHpOBSHME Pacu4éTel PesynsT
[DEESE R |wa@ihas L@ Lanshals s sn
“trem=gg| [[tor2sm i B LS LTaEkE-0

| g |_ Laper 0 =| | cran =] S5t [ keanper 400400

AREEOORS EeHi#HE?*wE'rF?V

Puc. 7.1.30. O6bemHoe oToOpaxeHne apMUpoBaHUS

13. lModzomoeka Yepmexxeli KOHCMPYKMUEBHbIX 3/71eMEHMOoe8

[Mocne BbINOMHEHUS pacyeTa BO3MOXHA reHepauns YyepTexa napameTpuyeckon Moaenu KOHCT-
PYKTMBHOrO anemeHTa. PaccMoTpyMM MoaroToBKy YepTexa Ha npumepe 60nbLUenponeTHOro purenst ne-
peKkpbITUS NepBoro ataxa. [na aToro BblgenmMMm 3T0T purenb Ha mogenu (puc. 7.1.31). MNocne HaxaTns

KHOMKN £2F KoHCTPYKTUBHBbIE 3f1IeMeHTbl O4HOUMEHHOW MaHenun MHCTpymeHToB (MeHo MpoekTupo-
BaHne/KOHCTPYKTMBHbIE 3feMeHTbI) NoABUTCA Ananor Pe3ynbTaTbl apMMpPOBaHUs, B CMIUCKE KOHCT-
PYKTMBHbIX 3n1eMeHTOB KoToporo BblaeneH K. anemeHT 3, KOTOpbIA COOTBETCTBYET BblAENEHHOMY Ha
CXemMaTU4eCcKoM M300paxeHnn Moaenu cTepxHio (purento). [nsa reHepaummn YepTexa napameTpruyeckomn
MoZenu BbIGpaHHOrO KOHCTPYKTMBHOTO 3rieMeHTa HEOOXOAMMO NEPEKITIOYUTLCA B PEXXMM MPOBEPOYHOIO
pacuyeTa U HaxaTb KHoMKy YepTex Auanorosoro okHa (cMm. puc. 7.1.31). Cuctema npeanoxunt BBECTU
umsa panna popmara pegaktropa APM Graph (*.agr) ansa coxpaHeHust yepTexa.
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Pwuc. 7.1.31. MNoaroToBka YyepTexa purens

Crpaska | Yeprés

Pacwerl oK I Ormexa

Mony4yeHHasn napameTpuyeckass Mogenb (puc. 7.1.32) moxeT ObiTb OTpeAakTpoBaHa cpeacTBa-
MU YepTexHo-rpadmdeckoro pegakropa APM Graph.

OkcnopT yeptexa n3 APM Graph B CAD-cucTeMbl CTOPOHHUX pa3paboTymMKoB BO3MOXEH Yepes
dopmat *.dxf. ina koppekTHoOW nepepaym yeptexa B gpopmat *.dxf HeoGxoanmo BbINONHWUTL pa3bue-
HUEe BCeX napamMeTpu4eckux GroKOB KOMaHAOW &« PacuneHUTb GRnok naHenu uHcTpymeHtoB Mogm-
¢dukauma (komaHga Mopucukaums/PacuneHeHne 6noka). [locne aktMBauum KoMaHgbl Bbloenute
BECb YepTexX pamMKou.

[na coxpaHeHus YyepTexa B hopmate *.dxf Bocnonbsyntecb komaHgon meHio dann/Akenopr.
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Puc. 7.1.32. YepTtex purens B peaaktope APM Graph
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