5.3. KomnneKcHbIN I'IpO‘-IHOCTHOVI pacyeT MeTallJTOKOHCTPYKUUU
C y4eTOM CBApHOro coeamHeHua Bxogdawmnx B ysen CTep)KHeﬁ

3adaya

BoinonHuts B cpege moaynsa APM Structure3D KOMNNEKCHbIN CTaTUYECKM NPOYHOCTHOW pacyeT
METanNOKOHCTPYKLMN KOHCOSbHOW OMOpbl AN KPENmeHns TEXHONOrM4eckoro obopyaoBaHns ¢ nocrie-
ayolen nepegaden nonydeHHblX cunosbiX aktopoB B mMogyne APM Joint. 3agatb koHdurypauumio
CBapHbIX LIBOB W cAernaTb pacyeT TaBpPOBOro CBapHOro coeuHeHus, npegHasHavyeHHoro Ans coegunHe-
HWUSI HAKIMOHHbBIX CTEPXKHEBbLIX 3NIEMEHTOB B LIEHTParnbHOM Y3rie C UCMOfb30BaHWEM HaKnaaHOW NnacTUHBbI.
Cxema KOHCTPYKLIMN KOHCOMbHOM onopbl 3obpaxeHa Ha puc. 5.3.1. MaTepwuan, 13 KOTOPOro U3roToBrie-
Hbl coegmHaemble getann — BCT3kn (cootBeTcTBYEeT C235). TUn cBapku: pyyHasi AyroBasi cBapka arnek-
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Pwuc. 5.3.1. PacyeTHas cxema KOHCOSbHOW Onopbl

MonepeyHble ceveHns pasnuyHbIX 3NeMeHTOB 6a30BOro BapmaHTa KOHCOMbHOM OMNopbl Takke npu-
BeAeHbl Ha puc. 5.3.1:
e BepTuKanbHbIA CTEPXKHEBON aNeMeHT (KOMoHHa) MMeeT nonepeyHoe cedeHne Tpyba D = 159 mm
¢ TonwuHom cteHkn 8 mm, FOCT 10704-91;
® [OPU3OHTarbHbIN CTEPXKHEBOW 3N1EMEHT UMEET NonepeYHoe ceveHne U3 COBOEHHbIX LUBENEpPoB
N12, TOCT8240-89;
¢ HAKIMOHHbIE CTEPKHEBLIE 3NIEMEHThI (PacKoChl) BbINOMNHeHbI U3 yronkos L70x5, TOCT 8509-93.
PaccTtosiHue mexay caBoeHHbIMK npodunammn 60 Mm. CeyeHne CABOEHHbIX 3IEMEHTOB OPUEHTU-
pOBaHO TaknMMm obpas3oM, YTO MIOCKOCTb UX CUMMETPUMN HaxOO4MUTCSl B MITOCKOCTUN 3NIEMEHTOB KOHCOMbHOM
onopbl. CoeagnHeHWEe CTEPXKHEBBIX 3N1EMEHTOB APYr C APYrOM XXECTKOE.
K npaBoMy KOHLYy rOpu3oHTarnbHOro CTEPXHSA NPUKPENNEHO TeXHonormdyeckoe obopynoBaHne mac-
con 1,2 T (Bec rpysa coctasnseT npu atom 11 772 H). NMpu pacyeTtax cnegyet yvyecTb OEWNCTBUE CUIb
TskecTWU. PacyeT crnegyeT NpoBOANUTL MO CTPOUTENbHLIM HOpMaM 1 NpaBuniam.

O6uwull nopsidok pacyema
1. CosgaHue cTepXHEBON MOLENMN METanMOKOHCTPYKLMA 1 BbINOMHEHNE ee CTaTUYEeCKoro pacyeTta
B mogyne APM Structure3D
2. Tlepenaya BbIOpaHHbIX aNeMeHTOB y3rna B moaynb APM Joint



OTpurcoBka cBapHbIX LUBOB

BbiGop cTaHaapTa 1 yTOMHEHUE NOCTOSIHHLIX NapaMeTPoB 4SS pacyeTa

BbiGop Tvna pacyeTa: NPOBEPOYHLIN 1 3aaHNe LOMNOMHUTENBHbIX MapaMeTpoB
BbinonHeHue pacyeTta

MpocMOTp 1 aHanus3 pesynbTaToB pacyeTa

MoaroToBka YepTexen y3na CBapHOro CoeaAnHeHNs

i S

PeweHue

1. Co3paHue CTepXXHEBOW MoAenun MeTanNoKOHCTPYKLMU U BbINONTHEHUE ee CTaTUYeCKoro pac-
yeTta B moayne APM Structure3D

B cooTBeTCTBUM C anropuTMOM, NpuBedeHHbIM B pa3gene 2.1 rmasbl 2, CO34aeM CTEPXKHEBYH MO-
Aenb KOHCOMbHOW OMopbl, 3aTeM NpucBavBaem anemMeHTam MoAenu HeobxoduMble MO YCroBMIO Mone-
peyHble CeYeHust 1 3agaeM napameTpbl MaTepuana, a Takke napaMeTpbl 3akpenneHus U HarpyXeHus
(puc. 5.3.2).
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Puc. 5.3.2. CHT;p»(HeBaﬂ mMoAenb MeTannokoHcTpykuum B APM Structure3D

Mocne npoBedeHUA CTaTUYECKOro pacyeTa aHanuavpyeM KapTy 3KBUBaNEHTHbIX HanpshkeHWid
(puc. 5.3.3) n y6exaaemcs, YTO AENCTBYIOLLME SKBMBANEHTHbIE HaNpPsXKeHWs1 He NPEBbILLAT pacyeTHbIX
COMpPOTUBMEHUIN MaTepuana.
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Puc. 5.3.3. KapTa akBMBaneHTHbIX HaNpsbKeHWn

2. Tlepepaya BbIOpaHHbLIX 35IeMeHTOB y3na B moaynb APM Joint

Bblgensiem Bxopasime B y3er CTEPXHW M caM y3ern C NOMOLLbIO KOMaHAbI b BbiGpaTb naHenu
nHCTpyMeHTOB HapucoBaTb. 3aTeMm, yaepxusasa HaxaTton knasuwy Shift, nocnegosatensHo wenkaem
HenocpeACcTBEHHO MO Y31y U NO KaxaoMy U3 CTEPXKHEW, BXxoaawux B y3en. Mopsagok BbigeneHns cTepx-
Hell uMmeeT 3HadeHue, NOCKOMbKY NepBbI U3 BblAENeHHbIX CTEPXHEN npuMmeT B OkHe peaaktopa APM

Joint ropn3oHTanbHoe nonoxexve. MNocne aTOro HaXXMMaem KHOMKY = CBapHoe coefiMHeHWe OAHO-
CTOPOHHMM LUBOM Ha MHCTPyMeHTanbHou naHenn CoepguHeHus (MeHio Pacyetbli/CBapHoe coefuHe-
HMe OAHOCTOPOHHMM LUBOM), YTO Bbl3blBaeT OTKpbITUE B OkHe pepdakTopa APM Structure3D okHa pe-
Aaktopa coeguHeHnn APM Joint APM n nepegady Tyaa BblAeneHHbIX cTepkHen (puc. 5.3.4).
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Pwuc. 5.3.4. Mogensb yana B cucteme APM Joint

Ha pucyHke nokasaHbl BbiGpaHHbIE CTEPXKHEBbIe 3rIeMeHThbI, 0bpa3ytoLue y3en, a psgom n3obpa-
XEH CaM YBENIMYEHHbIN y3en C BHYTPEHHUMU CUMOBLIMU (DakTopaMu B BUAE CUIT M MOMEHTOB, BO3HU-



KaloLMx B y3re Ans Kaxaoro u3 cTepkHen. Bosne kaxaoro n3 ctepxHen HanvcaHo ero HassaHve (Rod
5) 1 Ha3BaHWe ceyeHunsi, KOTopoe NPUCBOEHO aToMy cTepxHto (L70x5 FOCT 8509-93). B paccmatpusae-
MOM MpUMepEe CTEPXKHM MMEIOT 3HAYUTENBHYIO AJTMHY, TaK YTO MX Ha3BaHMS O0TOOpaXkaloTCcsl OTHOCUTENMb-
HO Menkum wpudTom. Moatomy Ha puc. 5.3.4 Ha3BaHUS CTEPXKHEA U COOTBETCTBYHOLLMX UM CIIOEB MpPO-
Ay6numpoBaHbl KPYMHbIM LWPUEATOM BAOMb KaXA0r0 U3 CTEPXKHEN.

Kaxabli N3 CTepXXHEN C COOTBETCTBYIOLLMMN €My CUINOBbLIMU (hakTopamun pasmelLaeTcs B oTaenb-
HOM crnoe pegaktopa, NpuyemM Ha3BaHue 3TUX CIOEB COOTBETCTBYET Ha3BaHUIO CTEPKHEN.

3ameyaHue
LHokymeHm, co3daHHbIl nocrie nepedaqu 8xo0suux 8 y3es (COBMECMHO C Hagpy3Kkamu) cmepxxHel
u3 modyna APM Structure3D e modyne APM Joint, MOXHO coxpaHumb kak ¢halisn gpopmama *.wjt u
Oarnee pabomame ¢ amum pacdemom 8 modyrie APM Joint.

BoamoxHo NPOCMOTPETb BENTUHUHY KaXXO0ro U3 CUNOBbIX CbaKTopOB n npun H806XO.EI.MMOCTM ee oT-

pegakTupoBaTb. [Ona npocmoTpa U pefakTMpoBaHWs crieqyeT BOCMNOMb30BaTbCA KOMaHO4OoN o Moau-
comkauma ogHOMMEHHOW NaHenn MHCTPYMeHToB (komaHaa meHio Moaudukauus/Moaudukaums). Pe-
AaKTUpOoBaHMe BbIMOMHAETCH NO Npasuram, onMcaHHbIM, Hanpumep, B . 3.1.2, pasgen 3.2 rnassbl 5.
MpoBegeM pacyeT ANs Havbonee HarpyXeHHOro anemeHTa ysna. TakoBbIM SBMASETCH CTepXeHb
Rod 6. HopmanbHasi cuna, npunoxeHHasa k Rod 6 coctaBnseT okono 48 kH. CornacHo tabnuue 35 CI
53-102-2004 MUHMManbHbLIA KaTeT AN HaxXNeCTOYHOro CBapHOro CoeAuHEHUs PYYHON OYyroBOW CBapKoun
coctaensieT 5 Mm. PacyeTHast AnuHa yrnoBoro wea gosmkHa ObiTb 1 He MeHee 40 mm (cornacHo n. 15.1.7
CIM 53-102-2004). BbInonHMM NpOBEPOYHbIA pacyeT CBApPHOrO COEAMHEHUA UCXoOA U3 MUHUMAIbHbIX
KOHCTPYKTMBHbIX TpeboBaHui. Mpn Heo6XoQUMOCTU ANMHY CBApHOTO LUBa NOTOM MOXHO YBENUYNTD.

3. OTpucoBKa cBapHbIX LWWBOB

[nsa npoBeaeHUs AanbHeNWNX pacyeToB CBapHbIX LUBOB CriefQyeT ykasaTb KOoHdurypauuo nnactm-
Hbl, K KOTOPOW NMPUBAPUBAIOTCS CTEPXKHU, U KOHUrypaLmio CBapHbIX LWBOB. Bbibop TMna nuHumM n cnos
NMPOUCXOAMUT aHanornyHo n. 2, pasgen 5.2 rnaebl 5. MNpy n3obpaxeHUn cBapHbIX LWBOB HEOBXOAMMO Bbl-
6upatb TN NHMKM CBapHOW LUOB, B TO BPEMSsI KaK TWUM JNIMHWM KOHTYpa MNNacTuHbl, HanpoTuB, MOXeT
ObITb MOObLIM, 3a UcCKNtoYeHneM Tvna CeBapHoM wWoB. CBapHble LWBbI OOMKHbI pasMelLaTbCa B TeX e
CnosiX, YTO U NpMBapUBaeMble CTEPXKHN.

[nsa oTcyTCTBMS NepeceyeHnst Npoduneit yrorka BbINOMHAM KOHCTPYKTMBHBIA OTCTYMN OT TOYKM ne-
peceyeHus NIMHUK LieHTpa Macc cTepxHen no 40 mm. B kavectBe npumepa Ha puc. 5.3.5 nsobpaeHoi
NpsiMoOyronbHas nNrnacTMHa U cBapHble Wkl [1nacTnHa u cBapHble LWBbl pa3MeLLaloTCa B TOM CINOe, B KO-
TOPOM HaxoAUTCH NpMBapMBaeMbIin K 3ToM nnacTuHe ctepxeHb Rod 6 L70x5 TOCT 8509-93.
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Puc. 5.3.5. PacueTHasa mogenb cBapHOro coefmHeHus B nporpamme APM Joint

AHanornM4yHo TMNOM NUHUN CBapHOﬁ WOB B CI104AX, COOTBETCTBYOLWUX OPYIUM CTEPXHAM, MOXHO
M306pa3MTb CBapHble LWWBbl, KOTOPbIMU 3TU CTEPXHN 6yﬂyT npmBapmBaTbCa K niiacTtuHe.

3ameyaHue



KapmuHa coeduHeHusi cmepxHel 8 pealribHol KoHecmpykuyuu 6ydem omnaudamecs om pacqyemHol
cxembl. [eno e mom, 4mo rpu MoOenupo8aHuU CmMepXHe8ble KOHEYHbIE 3/1eMEHMbI COEOUHSIM-
Cs1 8 y3/1e, 8 MO 8PEMS KaK pu U320moeieHUU KOHCmpyKuuu cmepxHu 6yOym rnpusapusambscsi K
coeduHumersnbHoU HaknadHoU rnnacmuHe ¢ HekomopbiM omcmynom dpye om Opyaa, 4mo Heobxo-
OUMO 0 KOHCMPYKMUBHbLIM COObpaxkeHUssM. Omo Xopowlo 8UOHO Ha puc. 5.3.5 — Hanpumep,
cmepxeHb Rod 6, uzeomoernieHHbIl u3 yeonka L70x5 FTOCT 8509-93, npusapeH rno Kpasim, a pe-
anbHoe coeOUHEeHUEe 37IEMEHMO8 OCyu,ecmeriiemcsi ¢ NoMowbio OOMNOTHUMEbHOU MIacmuHbI.
Bce so3HuKaroujue 8 y3ne eHympeHHuUe cusnosbie ¢hakmopb! rnepedaromcesi Yepe3 ceapHol Wos,
KOmMopbIM cmep)eHb rpusapusaemcsi K rjacmuHe. BaxHo noMHumb, 4mo 07151 KOPPEKMHO20
pacyema ceapHo20 cOeOUHEHUST HEObX0OUMO MPasuUIIbHO yKa3amb MeCMOIo/IoXeHUe wea C y4e-

IMOM e20 KOHCMPYKMug8HO20 UCIIOJTHeHUs.

4. Bbl60p cTaHAapTa U YTOYHeHUe NOCTOAHHbLIX NnapamMeTpoB ANnA pacyeTa

PacyeT cBapHOro coeMHeHUst MOXET ObITb NPOU3BEAEH Kak N0 CTPOMTENbHLIM HOPMam U NpaBu-
nam (CHwul, CI), Tak n no mawmHocTpouTenbHbiM cTaHgapTam (FTOCT). MiameHeHue cTaHgapTa pacyeTta
Ha CHwull (no ymonyaHuio yctaHoeneH ctaHgapt OCT) ocyuwecteBngeTca ¢ nomowbo MeHwo Pac-
yet/CtaHpapT. YCTaHOBKY CTaHAapTa crnegyeT npousBoauTb 40 3adaHus MOCTOAHHbIX NapaMeTpos, Mo-
CKOMbKY BWA AManoroBoro okHa MNocTosiHHble NapaMeTpbl 3Ha4YEHNS NOCTOSHHBIX MapaMeTpPoB 3aBUCAT

OT BblGpaHHOro CTaHaapTa pacyerta.

Ons YTOYHEHUA n/vnu 3agaHnsa 3HaYeHun 3agaHus napameTpoB HYXHO nepeﬁm B COOTBETCTBYIO-

LA PEXMUM, HakaB KHOMKY % MocTosHHbIE napameTpbl naHenu MHCTpymeHToB MnaBHas (MeHio
OaHHble/locTosiHHbIE NapameTpbl....). B nosBuBLIEMCSA OKHe BBeOUTe MOCTOSHHbIE NapameTpbl B CO-
OTBETCTBUM C Tabnuuen 1. YTouHeHMe NOCTOSAHHBLIX NapameTpoB pacyeTa U 3aJaHue napaMeTpoB marte-
puana cBapHOro LIBa criegyeT NpPOV3BEeCTV ANs KaXOoro M3 CrioeB, B KOTOPLIX pasMeLLeHbl CBapHble

LLUBbI.

MapaMeTpLl COeHHEHHA E3

CoeAMHEHHE [CNor)

Pac4eTHOE CONPOTHENEHHE CRESY NO METANMY WEa, MMa
Pac4eTHOE CONPOTHENEHHE CRESY MO METANMY FPaHHUE 185

cnnaeneHka, Mha

Koz, rayOuHel NPONASENEHHA WES

o3, rySHHE! NPONAAENEHHA FPaHHLLE CNASENEHHA

Foag, vonoews paboTel wea

Foag, vonoews paboTel Wea 2

FoahhHUMEHT YCNOEMA paboTel KOHCTPYILHKH

o]
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Puc. 5.3.6. PesynbTaTbl pacyeta CBapHOro COeAMHEHs

Tabnuua 1 — lNocTosiHHbLIE NapaMeTpbl

HaumeHoeaHue napamempa

Bb160p 3Ha4yeHust no CI1 53-102-2004

PacueTHoe conpoTueieHne cpedy no Metanny Lea,
R,, = 180 [Ma]

CornacHo Tabnuue I'.2 CIN 53-102-2004

PacuyeTHoe conpoTuBneHne cpesy no metanny rpaHupbi
cnnaenenusa, R, = 0,45R,,, = 0,45*360 = 185 MIla

R,, = 360 MMNa — BpeMeHHOe CcONpPOTUBMEHMS
pa3pblBy MeTanna

KoacpbdpumumeHT rmy6uHbl nponnaenexus wea, fr = 0,7.

KoahpuumeHT  rmybuHbl  nponnaBneHnss  rpaHuupl
cnnasneHus, . = 1.

Tabnuua 36, CI1 53-102-2004

KoadhdmumeHT ycnosuin paboTbl LWBA, = 1

KoadbdumumeHT ycnosuii paboThl Wea, y,,. = 1

KoadppumumeHTsl cornacHo n. 11.2 CHwull 11-23-
81*, yuuTbIBatoLLMe aKCnyaTauuio B KnnmaTtu-
Yeckux parnoHax |y, lo, ll; n ll;.

KoadhbdumumeHT ycnosuii paboTbl KOHCTpYKUMK, . = 0,75

Tabnuuya 1, CI 53-102-2004




5. Bbl60p TUNa pac4yeTa: HpOBepO‘-IHI:Iﬁ 1 3agaHue OOoNOoJIHUTEeNbHLIX NapamMeTpoB

Ons BbiGopa TMna pacyeTa (NMPOEKTUPOBOYHBIN UMM NPOBEPOYHbLIA) cneayeT B MeHo Pacuet/Tun
BblbpaTb MpoekTMpoBOUHbLIM Uy MpoBepoUHbIi. Mo ymonyaHuio nepebiM BbinonHseTcst MpoekTupo-
BO4HbIN pacyeT. B gaHHOM crnyyae TpebyeTcsa NepeknioyunTbCa B PEXMM NPOBEPOYHOro pacyeTa

[na npoBepo4HOro pacyeTa HeOH6XOAMMO 3aAaTh KaTeT CBApPHOro LWBa ky = 5 MM, UCNOMb3ys KO-

MaHay meHto [laHHble/[JononHuTenbLHbLIE NapamMeTpbl...

6. BbinonHeHue pacueTta

Onsi 3anycka Ha pacyeT HYXHO HaxaTb KHOMKY H PacyeTt Ha naHenu uHcTpymeHToB MMaBHas
(MeHto PacueT/PacueT!).

7. TMpocmoTp u aHanu3 pe3ynbLTaTOB pacyeTa

Mocne 3aBepLueHMs pacyeTa NyHKT MeHo Pe3ynbTaTtbl... CTAHOBUTCS akTMBHbLIM. BbiGupaem aToT
MYHKT, OTKPbIBasi TEM CambIM AManoroBoe okHO PesynbTaTbl pacueta (puc. 5.3.7), B KOTOPOM MOKa3bl-
BaeTCcs KO3(hULMEHT 3anaca No pacyeTHOMY COMPOTMBIEHMIO, KOTOPbLIA OoMmkeH ObiTb Gonbwe 1. B
AaHHOM criydae oH coctaensieT 0,52, 4To HegoCTaToOYHO. YBENMYUM ANVHY CBapHbIX LWIBOB BABOE (puC.

5.3.8) n noBTOpPUM pacyerT.

(] Pe3ynLTaThl pacyeéTa

CoeauHeHuHe [Enoi) |F|od 6 LFOx5M0CT 950993

=

— FeomMeTpHA
Mnowane WEa B ONACHOM CEMEHMH [KE. M)
A KOOPOMHATE LWEHTPA MACE WES M)

Y KOOPGMHATE LWEHTPA MACS WES [Mi]

OTHOCHT. FOPHSOHTANEHOM 00 [t ™8]
CTHOCHT. BERTHRAABHDH ook [ ™4]

r— MoreHt HMHEPLMK WES OTHOCKT. LEHTPanbHbBNX ocel

280
-2819.38
3587.64

343000
373296

Hron HaKNoHa FNEBHbIK WEHTRaNsHeN oceid [Mpaa)

0.0

—Harpyzra
Make. kacaTentHoe HanpaxeHWe [kMa)
[.aTeT cEapHOro WES [brd]
K.oappHUMEHT 3aNaCa BEIHOCAMEOCTH

05 PPULMEHT 3aNaca N0 PacYETHOMY
COMPOTHENEHHID

258.324
5
undef

0.5226

K.apra pesyneTaros... |
Cnpaexa |

# APM Joint - [Joint16.WI1T*]
hadn

Opaska Bra Pucosate  ModudrcaunA  dopral MHCTpYMeHTBI AaHible  PacdéT  PesyneTarsl...

Puc. 5.3.7. PesynbTaTbl pacyeta CBapHOro COeAMHEHs
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Puc. 5.3.8. PacuyeTHasa mogenb cBapHOro coefuHeHus B nporpamme APM Joint

Mocne yBenuyeHns ONWHbI CBapHbIX LUBOB W BbIMNOMHEHNS pacyeTa BblbepeTe MeHio PesynbTa-
Tbl... B guanoroBom okHe PesynbTatbl pacyeTta (puc. 5.3.9) koadhdumumMeHT 3anac no pac4eTHoOMy Co-

npoTusneHuno Goneblue 1.
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Puc. 5.3.9. PesynbTaTbl pacyeta CBapHOro COeAMHEeHs

HaxaTnem kHonkn KapTa pe3ynbTaToB... Bbi3blBaeM MOsiBNEHWE KapTbl HaMPsSKEHWN 3TOro Cros
(puc. 5.3.10), Ha koTopon n3obpaxkeH cBapHOM LWOB. LiBeToBas ramMma LiBa OTBeYaeT LBETOBOM LuKarne
Kac. HanpsbkeHnsa MIa, pacnonoXxeHHOW B NeBOM BEPXHEW YacTu OkHa. BuaHo, 4To Hanbonee Harpy-
YKEHHbIM y4acTKOM CBapHOro WBa ByaeT NpUMbIKaIOLWLNIA K MOrKe.

Ml KapTa HanpsKeHwi [_1T] =]
3aKkpeTe  EAMHHUBL., [andTpa., MacwTafi.. YEendusHe PasMEcTHTE B OkHS
Kac. HanpAaxeHne MI'Iu;I ‘ M= 2786 T=3575
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Puc. 5.3.10. KapTa aKkBMBaneHTHbIX HANPs>KEHU B CBApPHOM LLIBE

AHanornyHble pe3ynbTatbl MOXXHO MOMY4YUTb MO BCEM CITOAM (CBaprIM LLIBaM). Ananus pesynbTa-
TOB pacyeTa No3BosideT 0OCO3HaHHO, a HEe UHTYUTUBHO, NOAXOOUTb K Bbl60py KaK CbOprI HaknagHou nna-
CTUHbI, TaK N CaMUX CBapHbIX LLBOB, ONTUMU3NPYA NMPU 3TOM NPOEKTUPYEMYHIO KOHCTPYKLMUIO.

8. TMoproTtoBKa YepTexen ysna cBapHOro coeaAMHeHus

APM Structure3D nossonseT co3fgaBaTbh YepPTEXU TUMOBLIX Y3MNOB METaNNOKOHCTPYKUMIA B Yep-
TexHo-rpagudeckom penaktope APM Graph. NeHepaumsa dYepTexa y3na npeanonaraeT BBOA4 OCHOBHbIX
napamMeTpoOB COEAMHEHMUs1, TakMX Kak BUL coeauHeHus (6onToBoe unu cBapHOE), pa3Mepbl HaKnagHow
nnactuHbl 1 T.4. No3ToMy reHepaumio YepTexa LenecoodpasHo NpoBOAUTL NOcHe NPOYHOCTHOrO pacye-
Ta.

[na cosgaHmMs yepTexa TUMOBOrO Yy3na [JaHHOro npumepa Heobxogumo nepentn B APM

Structure3D, BblAenNUTb BCE CTEPXKHEBbLIE 3NIEMEHTbI, BXOASALLME B Y3€r C NOMOLLBI KOMaHAbI “f: BbI-

Opatb rpynny vnm L BbiGpaTtb (yaepxusas knasuwwy Shift HaxkaTon). [anee HaxaTb KHOMKY - Ha-
KnagHasi nnacTuHa-BHYTPEHHUW y3en naHenn MHCTpymeHToB CoeAuMHeHue CTanbHbIX 3J5IEMEHTOB.
Mpwn aTom 3anyckaetcs rpacuyeckuin pegaktop APM Graph ¢ napameTpuyeckon MOLenblo YepTexa y3-
na. lNepemeHHble MOAENW NPUHUMAIOT 3HAYEHUSI NO YMOMYaHMIO.

Pep.aKTMpOBaTb napamMmeTpuyeckyto moaeslb MOXXHO C NOMOLLBIO NMepeMeHHbIX (KOMaHp.a E Cnu-

COK nepeMeHHbIX COeAUHEeHUA) UM U3MEHSI NapaMeTpbl B AMaNioroBoM OkHe (koMaHaa MNapa-
MeTpbl coeauHeHun). PaccMoTpymM 3Tu cnocobbl nogpobHee.



[nsi pegakTMpoBaHWs 3Ha4YeHWUI NEPEMEHHbBIX NapaMeTpU4ecKkon Mmodenu BbibepeTe KoMaHay =
Cnucok nepeMeHHbIX coeaAVHEHUs naHenn nHcTpymeHToB MapameTpbl moaenu yana. Yo npuseget
K OTKPbITUIO AManoroBoro okHa peaakTMpoBaHUS NepeMeHHbIX napameTpudeckon mogenu (puc. 5.3.11).

| MNepeteqtHan | Beipa... | 3Ha4EHHE | K.omeHT SpHIA | =
a MPOEKLLMM TOMER MEPECEYEHHA NPAMBE 30K C CTOPOHAMM MAOCKOCTH

ql 1 MPOSKLLMM TOUSE, MEPECEYEHHUA CERYLME -

q2 1 MPOSKLLMM TOUSE. MEPECEYEHHA CEKYWME GaN0K CO CTOPOHAMM NIDCKOCTH

q3 0 MaokasaTe CTOPOHE!

Drawlim 0 OTpHCOBK.a PastEnnE

Jain 0 OfeeauHenme (0-He ofeeguaTeA, 1-1 1 3 danok 2-2.4)

Typel3 0 Bun npaguna danok(1,3)[0yronok. 1-weennep)

Type2d 0 Bua npoduna danok[2 4)0-yronok. 1-weennep)

Pioz13 1 ManoseHue Ganak 1,3 Mpu ofbegUHEHMM

Pos24 1 MonoseHye Ganok 2.4 Npy ofEELHHEHHM

B1_Pos 1 Monoserwe Gankull-nonka cnesalcTedka ons weennepa). 1-nonka crpaealcre

B2 Pos 0

B3 Pos 0

B4 Pos 1
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Pwuc. 5.3.11. nanorosoe okHO lNepemeHHble

3ameyvaHue:
Pasmepebl, docmynHbie 0ns pedakmupogaHusi HerlocpedcmeeHHO Ha Modesniu omobpaxaromcsi cu-

HUM usemom. [lnsg amoeo HeobxoOuMO rnocrie akmusauyuu KomMaHObl El[§ Modudpukayus wersnk-
Hymb 10 pa3mepy unu o yaosKy, mo cpasy rnosieumcsi duano2o80e OKHO nepemMeHHol pa3mepa
unu HaseaHus ripogpuns. Takol nodxod nosesonsem pedakmupogamb rnepemeHHble be3 ebi3oea
OKHa CO CrUCKOM repeMeHHbIX.

[ns pegakTMpoBaHUs 3HaYeHUs LWEeNKHUTE No NepeMeHHoN ABaxabl Unu BbibepeTe ee B cnucke 1
HaxxmuTe KHonky U3MeHUTb AnanoroBoro okHa. NMpu 3TOM NOABUTCA OKHO pedakTUpOBaHUSA nepemMeHHON
(puc. 5.3.12). NameHUTe 3Ha4YeHNs NepeMEHHbIX NapaMeTpUYEeCKONn Modeny B COOTBETCTBUM C Tabnuuen
2. MNMepeMeHHble B Tabnuue pa3meLleHbl B NOPSAKE PacronoXeHUsl B AUanoroBom okHe (cM. puc. 5.3.11).
KOHCTPYKTUBHYIO ASNIMHY KaXOoro HenpepbiBHOMO yvacTka cBapHoro wsa (cornacHo n. 15.1.16 CIT 53-
102-2004) cnegyet yBenuunTb Ha 1 cm.

lNepementan ﬂ m
[eperieHHan: |B1_Lf ™| Crpokosas
BripakeHue: I O7rena |
JHaYEHME: ISD
K.ormeHT apui; |£|,r|HHa fanki 1 Ha NAacTHHE

Pwuc. 5.3.12. lnanoroBoe OKHO pefakTUpOBaHUsS 3Ha4YeHUS NepemMeHHon

Tabnuua 2
MNMepemeHHasn 3HayeHue KommeHTapumn
Bolted1 0 Bug coeanHenns 6ankm 1 (0 - cBapHoe, 1 - 6onToBoe)
Bolted2 0 Bug coeanHenns 6ankm 1 (0 - cBapHoe, 1 - 6onToBoe)
Bolted3 0 Bug coeanHenns 6ankm 1 (0 - cBapHoe, 1 - 6onToBoe)
Plate T 5 TonuwmHa nnacTuHbI
Plate_s 235 Mpegen Teky4ecT NNacTuHbI
B1 Lf 90 [OnuHa 6anku 1 Ha nnacTuHe
B2 Lf 90 [OnuHa 6anku 2 Ha nnacTuHe
B3 Lf 90 [OnuHa 6anku 3 Ha nnacTuHe
Double1 0 banka 1 ¢ ABYX CTOPOH MacTuHbI
Double2 0 banka 2 ¢ ABYX CTOPOH MacTUHbI
Double3 0 Bbanka 3 ¢ ABYX CTOPOH MacTuHbI
B1 s 235 Mpepen TekyyecTn matepuana 6anku 1
B2 s 235 Mpepen TekyyecTn Mmatepuana 6anku 2
B3 s 235 Mpepen TekyyecTn Matepuana 6anku 3




[ns pegaktMpoBaHWs napamMeTpoB B AMAroroBOM OKHe BblbepeTe koMaHay MapameTpbl co-
eAuHeHus naHenun nHcTpymeHTtoB MapameTpbl moaenu y3ana. VIHTYUTUBHO NOHSATHLIM MHTepdenc ana-
FNIOroBOro OKHa NO3BONSAET BbINOMHUTL PeJakTUpoBaHMe napaMeTpoB Bo Bknagkax eometpus, CeveHns,
Kpennenus 6anok, MnactuHel. 3ameHuTe BO Bknagke eomempusi TUM COEOUHEHWS Ha CBapHOe, BO
Bknagke lMnacmunsr: L1, L2, L3 = 90 MM, TonwwmHa nnactuHel 5 MM (puc. 5.3.13). MNocne BbiNONHEHUs
pPenaKTUPOBAHUSA HaXXMUTE KHOMKY «1pUMEHWUTbY» AManoroBoro OkHa, YToObl MPUHATbIE M3MEHEHMS OTO-
Gpa3unucb Ha Mogenu.

MNapaMeTpbl y3na CoOeuHeHns E3

NMapameTpbl y3na coequHERNA m
TeomMeTpua ICEHEHHE I KpenneHue GanOKI MnacTiHel I leomeTpua I Ceverue | Kpennenue banok  TNACTHHE! I
— MeoMETPIA MABCTHHE

—KoHdurypaws 1 yrnel HaknoHa banok (rpag)
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Puc. 5.3.13. lnanoroeoe okHo MNapameTpbl y3na coegnmHeHns — Bknaaku reomempusi v [nacmuHsb!

OTMeHa | Cnpaska |

MomMumo BM3yanbHOro aHanm3a KOHCTPYKTMBHOWM peanu3auun coefuHEeHUs napameTpuyeckmne mMo-
OEenu TUNOBbIX Y3MOB METaNfOKOHCTPYKLUMIA NO3BOMSAKT BbINOMHUTE P MNPOBEPOK ANSA NPUCBOEHHbIX
3Ha4YeHUI nepemMeHHbIX. VIHopMaLmMm 0 He BbINONHEHUN YCNOBUI NPOBEpPKN BbiBOAUTCA B OKHe €006-
LeHUn. Bbi3oB OkHa COOBLLIEHMI OCYLLEeCTBNSETCA OOHOMMEHHOW KOMaHAon MeHio Bua. B gaHHom npu-
Mepe B OKHe COODLLEeHWIN NpeaynpexaeHnin HeT (puc. 5.3.14).

HanbHenwas gopaboTka napameTpuyeckor MOLENV [0 YepTexka MOXKET OCYLLEeCTBNATLCA Kak
cpencTBamu vepTexHo-rpacdumyeckoro pegaktopa APM Graph, Tak u CAD cuctem CTOpoHHUX pa3paboT-
ynkoB. Mpwu ncnonb3osaHum APM Graph ocTaHOBMMCS Ha OCHOBHbLIX HEOOXOAUMbIX KOMaHAaX.

P APM Graph - [untitled2.agr] M=
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Puc. 5.3.14. MNapameTtpuyeckas mogens y3na nocrie peaakTmpoBaHusa NepemMeHHbIX



OTpMCOBKa NUHNUA CBApHOro wBa Ha 4yepTexe
Ons OTPUCOBKU NUHWA CBapHOro wBa Ha 4epTexe Ucnosb3dyeTcAa cneunanbHble LWaBMnoHbI NTIUHUA.

Mo ymonyaHuio AaHHble WabnoHbl NMHUIA He 3arpyxeHbl. Ona ux 3arpy3ku akTUBUPYWUTE KOMaHgy
LLa6bnoHbl nuHUM (komaHaa MeHio Popmat/LLiabnoHbl nMHUM). B nosBuBLLIEMCSA OUANOrOBOM OKHE Ha-
XMUTE KHOMKY 3arpy3uTb. OTO NpuBEAET K NOsIBNEHMO OkHa 3arpy3ku LLlabnoHoB nuHun (puc. 5.3.15).
BoiGepeTe danin CBapHble nuHuK.lin, pacnonoxeHHein B nanke C:\Program Files\APM Civil Engineer-
ing. Mpun aTom B NpaBoi YacT okHa oTobpassTcA Bce WabnoHbl NUHMIA gaHHoro danna. BeibepeTte nH-
TepecyoLme WwabnoHbl U Bocnonb3ynTech kHonkon Bbiaennutb Bee. MNocne Haxatusa kHonku OK Bbl-
AeneHHble WabnoHbl 6yayT 3arpyxeHbl B cnncok APM Graph n ctaHyT JOCTynHbl Ang Belbopa ¢ Nomo-
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Puc. 5.3.15. 3arpy3ka TMNOB NIMHWIA — CBapHbIE LUBbI

[1na OTPUCOBKM CBapHbIX LLBOB Ha YepTexe BOCMONb3yWTECh OQHOM M3 KOMaHA AS1s1 OTPUCOBKM M-
HWUIA NaHenu MHCTpymeHToB PucoBaHue (MeHio PucoBaHue/JlluHuA) npeasaputenbHo Bbibpae wabnoH
CBapHOro LuBa.

O603HauyeHne cBapHOro LBa

[na o6o3HayeHns CBaApHOro LUBa Ha 4YepTexe BOCMNONb3yNMTECb KOMaHAoW ' CneuunanbHble
cuMmBonbi/BbIHOCKa naHenn MHCTpymMeHToB PucoBaHne (komaHaa MeHr PucoBaHue/CneuunanbHble
cumBonbi/BbiHOcKa). MNocne aktMBauumn KomMaHAbl 3aganTe HadanbHYyl TO4Ky BbIHOCKU. Criegyowwmm
LLIeNYKOM YCTaHOBUTE KOHEYHYIO TOYKY. [locne 3agaHust Touek BbIHOCKM BO Bkraake LWLUBbI cBapHbIX co-
eAVWHeHUN BBegMTe NapameTpbl 0003HaYEHMs1 B NOSIBUBLLEMCS 4MaNoroBoM okHe (puc. 5.3.16).
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Puc. 5.3.16. uanoroBoe okHO 0603Ha4YeHNS CBapHbIX LLIBOB

CTHnk TEKCTE: I CTaHaapTHEI

OtreHa | HDMMEHMTbl

OkcnopT nony4YeHHbIx Yeptexxen B CAD cUCTEMbI CTOPOHHUX pa3paboTYMKOB BO3MOXEH 4depes
dopmar *.dxf. [1na koppekTHON nepenayn BCcex aNeMEHTOB YepTexa nepes SKCnopTupoBaHMeM Bce na-



pameTpuyeckme 6rokM OoMmkHbl ObiTb Pa3duTbl C MOMOLLbIO KOMaHAbI & PacuneHntb Gnok naHenu
nHctpymeHtoB Moaudmkauma (komaHga meHio Moaudukauus/bBnok/PacuneHeHne 6noka). [ns co-
XpaHeHus vyepTexa B popmaTte *.dxf Bocnonbsyntecs komaHOon MeHio Pann/AKenopr.

lMpakmuyeckoe 3adaHue

PaccuntaTb coeanHeHns O4HOro M3 y3roB CTEPXXHEBOW Moaenu, nsobpaxeHHomn Ha puc. 2.1.20, ¢
ncrnonb3oBaHNEM HakmnagHoW nnacTuHbl. Co3gatb KOHUrypaumio CBapHbIX LWBOB, BbIMOMHUTL UX MPOY-
HOCTHOW pacyeT, Mepbl No UX onTuMmsauun. MoaroToBuTb paboyunin YepTex coeanHeHUst B rpacdonyYeckom
penaktope APM Graph ¢ ncnonb3oBaHuem napameTpmuyeckon Mogenu CoeanHeHns.



