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1 Hauano paboTbl C pacyeTom
CTPOUTENIbHbIX KOHCTPYKLNIA

B 3TOM pa3gene paccMaTpmBarOTCA HEKOTOPbIE OCHOBHbIE MOHATUSA 1
npoueaypbl, KOTOpble HEO6XOAMMO 3HaTb 419 Havana paboTbl C pacHeToMm
CTpouTeNnbHbIX KOHCTPYKUNI B Tekla Structures.

CM. CCbINKW HMXe:

YTO Takoe pacyeTHasd mogenb (cTp 7)
O npunoxeHusx pacyeta (cTp 12)
CesasbiBaHuMe Tekla Structures ¢ npunoxeHnem pacyeta (cTp 12)

Pabounii npoLecc pacyeTa CTpoUTeNbHbIX KOHCTPYKLWIA B Tekla Structures
(ctp 13)

1.1 YTo0 Takoe pacueTHasa mojenb

Ncnonb3ys Tekla Structures Ana MoZenpoBaHus, pacyeTa u
NPOEKTUPOBaHWS CTPOUTENIbHBIX KOHCTPYKLMIA, Bbl ByeTe oneprupoBaTh
CnesyroLLMMN MOHATUAMN:

Qu3uyveckaa modesns — 310 3D-Mozenb CTPOUTENBHOM KOHCTPYKLUMIN, KOTOpast
BKJIHOUaeT B cebs geTanu, co3gaHHble B Tekla Structures, n cBA3aHHYH C HAMU
nHpopmMauuo.Kaxaasn getanb dmnsnyeckomn mogenn byaeTt npucyTcTBoBaTh B
BO3BeJeHHOM 34aHNN NN COOPYXXEHUN.

Hauano paboThbl C pacyeTom CTPOUTENbHbIX 7 YTo Takoe pacyeTHas Mozenb
KOHCTPYKLMI



Kpome TOro, pusmyeckas mogenb CofepXmnT MHGOpMaLMIO O Harpyskax v
rpynnax Harpysok, 4eNCTBYHOLLMX B OTHOLLEHUN Gu3nyecknx getanemn
MoZenu, a Takxke MHGOPMaLMIO O CTPOUTENIbHbIX HOpMaXx, KoTopble Tekla
Structures ncnonb3yeT B NpoLiecce cCoOYeTaHNsA Harpysok.

PacyemHas modenb — 3TO MOAeNb CTPOUTENbHOI KOHCTPYKLMK, CO34aHHas 13
dusmyeckoin mogenn.OHa NCNoNb3yeTcs ANst aHanM3a PaboThbl U HecyLLel
CNOCOBHOCTU CTPOUTENBHOM KOHCTPYKLMK, @ TakXe A5t MPOeKTUPOBaH M.

Hayano paboTbl C pacyeToM CTPOUTENbHbIX 8 YT0 Takoe pacueTHasa Mojesb
KOHCTPYKLMIA
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MNpu co3gaHum pacdeTHon mogenn Tekla Structures dopmupyeT cnegyrouime
pacyeTHble 06BEeKTbl 1 BKIKOYAET X B PaCHETHYH MOJe/b:

* PacyeTHble geTanun, CTepXHW, 31eMeHTbl 1 061acTU GU3NYECKNX JeTanei
* Pac4yeTHble y3bl

*  YcioBus onnpaHns Ans KOHLOB

+  XecTKne CBA3WN MeXJy pacyeTHbIMU JeTanaMn 1 y3namm

* Harpyskun, AeicTByoLLMe Ha pacyeTHble JeTann

PacueTHasa Mogenb TakXe BKJ/KOUaeT coyeTaHus Harpysok.

CM. Takxe
Ob61BbekTbl pacueTHOM Mogenu (cTp 9)
Co3aaHue Harpysok (cTp 23)

Co3gaHune pacyeTHbIX Mogenein (cTp 53)

O6BbeKTbl pacyueTHOW Moaenun

Ob6bekTbl pacyeTHOM MoAeNn — 3TO 06beKTbl Mogenn, KoTopble Tekla
Structures co3gaeT 13 06BEKTOB GU3MYECKON MOAENN NN NCXOAA U3
CBA3HOCTW pacyeTHbIX AeTaneit, 06pasyroLLmnX pacHeTHYH MOAeb.

Hayano paboTbl C pacyeToM CTPOUTENbHbIX 9 YT0 Takoe pacueTHasa Mojesb
KOHCTPYKLMIA



061BbeKT

OnuncaHuve

PacuyeTHas getanb

MpeacTaBneHne GU3NYeCKON feTann B pacHeTHOM
MOAENU.

B Pa3HbIX pacHeTHbIX MOAENAX c|>|/|3|/|qu|<a9|
AeTallb NpeAcTaBAAaAeTCcd pa3HbIM PaCHETHBIMIA
AeTanamMmn.

PacyeTHbI CTepxeHb

PacueTHbIli 06beKT, koTopbl Tekla Structures
cosgaeT n3 dusmnyeckon getanu (6ankm, KONOHHbI
WAV packoca) UM U3 cerMmeHTa AeTau.

Tekla Structures cosgaet 13 ¢pmnsnyeckon getanm
HECKONIbKO PAaCHETHbIX CTEPXKHENR, eC/N:

*  JeTaNlb ABASIETCS COCTAaBHOW 6ankowm;

* nonepeyHoe ceyveHve feTanu U3MeHseTCs
He/IMHeNHbIM 06pa3oM.

PacueTHbIN cTepXeHb COCTONT N3 O4HOIo Uan
HECKO/IbKUX paCYETHbIX 3/1IEMEHTOB.

PacyeTHbIN anemeHT

PacueTHbIi 06BekT, koTopblii Tekla Structures
co3gaeTt Mexay AByMs y31aMu.

Tekla Structures co3aaeT 13 pacyeTHOro CTEPXKHS
HECKOJIbKO pacYeTHbIX 3/1IEMEHTOB, eC/IN CTEPXEHb
nepecekaeTcs C APYrMMun CTEPXKHSIMU 1 TpebyeT
pasbueHus.

N3 kaxgon dnsnyeckon getann, BKIHOHAEMOWN B
pacyeTHY MOAeb, MONyYaeTcs OANH NN
HEeCKOJIbKO pacyeTHbIX 3/1IeMeHTOB. V13 04HOM
dur3myecKon getanm nonyvaeTcs HeCKONbKO
pacyeTHbIX 3N1eMeHTOB, e du3nyeckas getanb
nepecekaeTcs C ApyruMun pusnyeckMmn geTansimu.
Tekla Structures pasbunBaeT ¢pusnyeckyto getasnb B
TOUKax nepeceyveHns pac4eTHbIX oceri. Hanpumep,
6anka dmsnyeckom moaenun, Ha KOTopyto
OnuparoTCca ABe Apyrve 6anku, pasbrnsaeTcsa Ha
TPU pacyeTHbIX 31eMeHTa Mexay y3n1amMu.

PacuyeTHada obnactb

PacueTHbIi 06eKT, MPeACTaBASOLWNA NAACTUHY,
nepekpbITe NN NaHe b B PaCYeTHOW MOAENN.

Hauano paboThbl C pacyeTom CTPOUTESbHbIX
KOHCTPYKLIA

10 Y70 Takoe pacueTHasd Mojesb




061BbeKT

OnuncaHuve

PacueTHbI ceTOYHbIN
3N1eMeHT

PacuyeTHbI 06beKT, KOTOPbIV MPUIOXEHNE
pacyeTa co3jaeT U3 pacyeTHOM obnacTu.

I'Ip|/|no>|<eH|/|e pacyeTa Co34a€eT 3/IEMEHTHYHO CETKY,
BK/TOYaKOLLYH B cebsl HeCKOIbKO pacyeTHbIX
CETOYHbIX 3/1EMEHTOB.

PacueTHbIl y3en
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PP
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PacueTHbIli 06beKT, kKoTopbl Tekla Structures
co34aeT B OnpeseneHHOoM ToUke B pacyeTHOM
MOZENN NCXOASA U3 CBA3HOCTU pacHeTHbIX AeTanen.

Tekla Structures co3zaeT pacyeTHble y3/bl B
cneAyroLmx Toukax:

*  KOHUbI 3neMeHTOB
«  ToukM NepeceyeHUs pacyeTHbIX OCel
*  YINbl CETOYHbIX 3/1EMEHTOB

Takke MOXHO BPYUYHYHO J06aBUTb pacyeTHble
y3/bl (CTP 69) N 06beANHNTL UX (CTP 72).

XecTkasa cBa3b

PacyeTHbI 06BbEKT, coegMHAIOLWLNIA ABa
pacyeTHbIX Y3/1a Tak, YTO OHW He ABUratoTCs Mo
OTHOLLIEHWIO APYT K APYTY.

XecTkne cBA3N B pacyeTHbIX Mogensx Tekla
Structures nMeroT cnegyroLLe CBONCTBA:

+ [Tpodwunb = PL300.0*300.0

* Martepwuan = RigidlinkMaterial

* [lnotHocTb = 0.0

*  Moaynb ynpyroctu = 100%10°2 H/m?2
+  KoaddunumeHt MyaccoHa = 0,30

+  KoapdunumeHT TeMnepaTypHOro paclimpeHuns =
0.0 1/K

B npunoxeHun pacyeTta xecTkme CBA3N MOryT
MOAEeNMpPOoBaThCA C MOMOLLbIO CneunanbHbIX
06BbEKTOB XeCTKUX CBA3E.

Takxe MOXHO BPYUYHYHO 06aBUTb XeCTKMe CBA3Y
(ctp 71).

Xectkaa neperopogka

PacyeTHbI 06BbEKT, COeANHAOLMIA HECKONBKO
pacyeTHbIX Y3/10B, KOTOPbIe MepeMeLLatoTcs ¢
OAVHAaKOBbIM BpPAaLLeHVeM 1 MocTynaTelbHbIM
ABVKEHVeM.

HekoTopble MpuioXeHMs pacdeTa paboTatoT C paCYETHbIMU 3/IEMEHTAMW,
TOrZa Kak Apyrvie paboTatoT C pacyeTHbIMU CTEPXHSAMU. DTO BAUSET TakXKe Ha

Hauano paboThbl C pacyeTom CTPOUTENbHbIX
KOHCTPYKLIA

11 YT0 Takoe pacueTHasa Mojesnb




TO, KaK pacyeTHble MOAenn oTobpaxaroTca Ha Bugax mogenu Tekla Structures.
OTobpaxatoTca NMbo HoMepa 3/1eMeHTOB, IM60 HOMepa CTepPXXHEN.

TeMHO-CHNe KPYXKWN pA40M C KOHUaMIN pacquHoM AeTann npeacraBnAaroT
3aKpenjeHHble KOHUbI AeTann.

v
i‘=

Cm. Takke
3MeHeHVe pacyeTHbIX geTanen (cTp 73)
Ob6bekTbl, BKIHOUYEHHbIe B pacyeTHble mogenn (cTp 53)

OTobpaxeHne HOMePOB pacyeTHbIX CTepPXXHe, 31eMeHTOB 1 y3108B (cTp 110)

1.2 O npunoxXeHuaxX pacyeTa

lpunoxeHue pacyema — 3TO BHeLLHee NPOrpamMMHoe obecreveHne pacyeTa u
NPOEeKTUPOBaHWS, KOTOPOe 1CMNonb3yeTcst B coueTaHuu ¢ Tekla Structures ans
pacyeTa 1 NPOeKTMPOBaHUSA CTPOUTENBHBLIX KOHCTPYKLIMIA.

3TU NPUNOXEHNSA NO3BOSOT PACCUMTBLIBATb YCUANSA, MOMEHTLI U
HanNpPsXXeHWs, BO34ENCTBYHOLLME HA KOHCTPYKLUMN. KpoMe Toro, oHu
MO3BONAIT BbIYUCASATL CMELLEHUS, MPOrbbl, MOBOPOTLI U UCKPUBNEHWNS
3/1eMEHTOB MNPW Pa3INYHbIX YCIOBUAX HArpy>KeHus.

Tekla Structures nHTerpmpyeTcs ¢ psiAoM NPUNOXKEHUIA pacyeTa, a Takxe
NoAAEPXKNBAET 3KCMOPT B NOAOGHbIE MPUNOXEHWNS B HECKONIBKMX
dopmaTax.MpunoxeHne pacyeta, MpUMEHAEMOe AN pacyeTa KOHCTPYKLMIA,
NCMONb3YeT AaHHble U3 pacyeTHbIX Mogenein Tekla Structures ans
dopmMMpOBaHMS pe3ybTaToB pacyeTa.

Ansi paboThl ¢ pacyeTHbIMN Mogensimu Tekla Structures B nprnoxeHUn
pacyeTa HeobX0AMMO YCTaHOBUTb MPSIMYHO CBSA3b (MOAY/Ib COMPSIXEHNS)
mexay Tekla Structures v npunoxeHvem pacyerta.

Cm. TaK)Ke

CesasbiBaHuMe Tekla Structures ¢ npunoxeHnem pacyeta (cTp 12)

Hauano paboThbl C pacyeTom CTPOUTESbHbIX 12 O NpuioXeHUsx pacyeTa
KOHCTPYKLIA



1.3 CesasbiBaHme Tekla Structures c npuno)xeHnem
pacyeTa

Ansa paboTel € pacyeTHbIMU Mogensmu Tekla Structures Bo BHeLWHEM
NPUNOXEHNN pacyeTa HeObXOANMO YCTaHOBUTb NPAMYHO CBA3b (MOAY b
conpsixeHus) mexay Tekla Structures n npunoxeHnem pacyera.

Mpexae Yem NpUCTyNnTb, yoeanTecb B HaNUYML:

+ poctyna k cepsucy Tekla User Assistance;

npaB agMUHNCTPATOPa Ha CBOEM KOMMbIOTEpeE.
Bolignte Ha cBO KOMMbIOTEP KakK aZAMUHUCTPATOP.
YctaHoBuTe nporpammy Tekla Structures, ecnm oHa elle He ycTaHOBNEHaA.

YcraHoBuTe npmnoxXxeHme pacyeTta, eCi OHO eLlle He YCTaHOBNEHO.

A w =

BonanTe B Tekla User Assistance n Hangute MHCTPYKLUMM NO yCTaHOBKe
CBSA3M B pasgene CTaTbU cny>kK6bl noaaepIKKu --> PacueT n
npoeKTUpoBaHMe .

5. OTKpoWTe COOTBETCTBYHLLYIO CTaTbto, Hanpumep TeXHNYecKu
AoKyMmeHT. MIHTerpauusa mexxay Tekla Structural Designer n Tekla
Structures.

6. Cneays MHCTPYKLMAM B CTaTbe CNy>X6bl MOAAEPXKKMN, 3arpy3uUTe CBsi3b AN
NPWIOXeHNs pacyeTa.

7. Tpwn HeobxoanmocTy yctaHosuTe ¢opmatel IFC n CIS/2, cornacHo
peKoOMeHAALMSAM B CTaTbe CYyX6bl NOALEePXKKN.

MPUM. Ecnan no Kakon-nnmbo npuymHe notTpedyeTcs yaanuTb U 3aHOBO YCTaHOBUTb
Tekla Structures n/nnm NnpunoxeHne pacyera, nocae ycraHoskun Tekla
Structures n/nnn NpUNoXeHWs pacyeta NOTpebyeTCs 3aHOBO YCTaHOBUTb
MOZY/1b COTPAXEHMS.

CMm. TaK)Ke

O npunoxeHnax pacyeta (cTp 12)

1.4 Pa6ouunin npouecc pacueta CTpoUTENIbHbIX
KOHCcTpyKumnii B Tekla Structures

Huvxe npvBeeH npumep nocsiefoBaTeIbHOCTU AeNCTBUIA Npu pacyeTe
KOHCTpYKUMiA ¢ nomoLubto Tekla Structures v npunoxeHuns pacyeTta. B
3aBMCMMOCTM OT cneundrkmn NpoekTa n NCnob3yeMOoro NpuaoXKeHnsa pacyeTa
HeKoTOopble N3 AeNCTBUIA MOTYT OblTb He HYXHbI, ApYyrie xe noHazobuTcs
NOBTOPUTb AW BbINONIHNTL B APYrOM NOPSAKe.

Hauano paboTbl C pacyeToOM CTPOUTENBHbIX 13 Pabounii npoLiecc pacyeTa CTPOUTENBHbIX
KOHCTPYKLIA KoHcTpyKkumin B Tekla Structures
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Mpexae YeM NpUCTYNUTb, CO34aliTe OCHOBHbIE HecyLe AeTanu, pacyeT
KOTOPbIX HEO6XOAMMO BbINOHUTL. Ha 3TOM 3Tane He TpebyeTcsi cO34aBaThb
y3/1bl NN coeanHeHNs. ECn Moaenb AeTanvpoBaHa Uan ecim B GU3NYeCKoin
Mozenn 6onblue AeTanen, yeM TpebyeTcs pacCcunTaTh, HEHYXXHbIE AeTanu
MOXHO NCKOYNUTL N3 pacyeTa.

1.

2
3.
4

10.

11.
12.

Set the load modeling code (cTp 18).
Co3pgainTe rpynnbl Harpy3ok (ctp 20).
Co3pgaHvie Harpysok (cTp 23).

Co3ganTe dunbTpbl (CTP 54) Ans BblIbOpa N A06aBNEHNS 06HEKTOB B
pacyeTHYH MOJe b, a TakxXe AN onpejeneHns BTOPOCTeNneHHbIX
pacyeTHbIX AeTanei 1 packoCoB..

Ecnn He TpebyeTca co3faBaTb pacyeTHY MoZesb 415 BCeX PU3NYeCcKmX
MoZenein n Mmojenein Harpysok, onpeennre, Kakme o6bekTel He06X0ANMO
BK/IIOUNTL B pacyeTHYH Mojenb (cTp 53).

PeKOMEH,CI,yeM CHa4Yasia BK/IYNTb B PaCHETHYO MOJ€ENTb TOJ/IbKO KOJIOHHbI,
UTObbI y6eAI/ITbCFI, UTO KOJIOHHbI NapaanenbHbl.

Co3faiTe HOBYH pacyeTHY MoZenb (CTp 56) 13 BblIOpaHHbIX geTanein 1
Harpysok, 1Crnonb3ysa paHee co3jaHHble GUNLTPBI.

[NpoBepbTe pacyeTHY0 MOJeNb U pacyeTHble geTanu (CTp 59) Ha Buje
mozenu Tekla Structures v Npy HEOH6XOANMOCTY BHECUTE N3MEHEHWS.

[lobaBbTe (CTp 68) OCHOBHbIE 6banku U Apyrne Heob6xoAMMble O6beKThbI B
3Ty Xe pacyeTHY Mogenb.

Mpn HeOBXOAMMOCTIN U3MEHUTE PAaCYETHY Mojenb (CTp 59) nnu
pacyeTHble geTann (cTp 73) nnbo nx cBocTBa. Hanpumep, Bbl MOXeTe:

* 3ajaTb 3aKperneHnsa N ycnoBra onvpaHus KoHLOoB (CTp 76) and
pacyeTHbIX AeTaner, a Takxe ANA CoOeANHEHUN (MPY NX Hann4nmn);

*  OMpeAennTb pacyeTHble CBOICTBA ANA OTAEeNbHbIX PacHeTHbIX
Jetanen;

*  onpejgenntb CBOICTBA NPOEKTMPOBAHNA,

*  f06aBuUTb (CTp 69), NepeMecTUTb 1N 06 BbeANHUTL (CTP 72) pacyeTHble
y3/ibl;

*  CO3/aTb XeCTKyt cBA3b (cTp 71);
*  f06aBUTb (CTP 68) nnun yaanntb (CTp 68) geTann U/MAm HarpysKu.

Mpy HEOBXOANUMOCTI CO34aliTe anbTEPHATMBHbIE PacYeTHbIE MOAENN UV
NoAMOZENN.

Co3pgaiTe coveTaHus Harpysok (ctp 90).

DKCNOPTUPYMTE pacyeTHY Mojesb (CTp 99) B NpuioXKeHMe pacyeTa,
noc/ie Yero BbIMONHNTE pacyer.

Hauano paboThbl C pacyeTom CTPOUTESIbHbIX 14 Pabouunii npoLecc pacyeta CTPOUTENbHbIX

KOHCTPYKLMIA KoHCTpyKkumin B Tekla Structures



13.

14.

15.

16.

Mpy HEOBXOANMOCTU f06aBbTe CreunanbHble Harpy3ku 1 apyrue
HacTpoliky, TpebyeMble MPUIOXKEHNEM pacyeTa.

MpY HEOBXOAMMOCTM C MOMOLLIbHO MPUIOXKEHUS pacyeTa nposeauTe
nocneaytoLLyto 06paboTKy pacyeTHOM MOZENN U pe3yNbTaToB pacyeTa.
HanpriMep, MOXHO M3MeHUTb Npodunn getanei.

Mocne BHECEHWSI UBMEHEHW BbINONHUTE pac4yeT eLle pas.

MmnopTupynTte pesynbtaTbl pacyeTa B Tekla Structures, nsyuunte (ctp 109)
NX N NCNONBL3YNTE, HarNpumep, NPU NPOeKTUPOBaHUN COeANHEHWIA.

Ecnn pe3synbTathl pacyeTa noTpeboBan BHECEHUS U3MEHEHW B MOZeNb
B MPU/IOXKEHUN pacyeTa, UMNopTupyiTe nameHeHuns B Tekla Structures.

Cm. TaKk)xe

CoxpaHeHune pe3ynbTaTtoB pacyeta (cTp 108)

Hauano paboThbl C pacyeTom CTPOUTESbHbIX 15 Pabouunii npoLecc pacyeta CTPOUTENbHbIX

KOHCTPYKLIA KoHCTpyKumin B Tekla Structures



2 Co3faHuve 1 rpynnmpoBaHue

Harpys3okK

B 3TOM pa3zene paccMaTpuBaOTCH PA3NNYHbIE TUMbl HArpy3ok,
npesycMoTpeHHbIx B Tekla Structures, a Takxe NOsSICHSETCS, Kak co34aBaTh U

CrpynnupoBaThb UX.

B Tekla Structures npeaycMoOTpeHbI cneaytoLime TUMbl HArpy3ok:

Tvn Harpyskum

OnucaHwue

ToueyHasa Harpyska (cTp 27)

CocpefoTOUEHHOE yCuame Unm n3rubaroLLmia
MOMEHT, KOTOpble MOTyT 6bITb NPUKPENIeHbI
K AeTanu.

NnHenHasa Harpy3ka (cTp 27)

JInHeiHo pacnpegeneHHoe ycuame nim
KpyyeHue. 10 yMOoNYaHUo IMHEeNHas
Harpyska pacnpocTpaHaeTcst OT OAHOWN TOUKM
40 ApYrovi. Takxke MOXHO CO34aTb INHENHYH0
Harpysky co CMeLLeHNAMN OT TOYeK.
NnHenHasa Harpyska MoXeT bbITb
npukpenneHa K getanun. Ee BeanymHa MoxeT
NVHENHO N3MEeHATbCA BAOJIb Harpy>XeHHOro
oTpeska.

Co3gaHuve 1 rpynnmMpoBaHMe Harpy3okK
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Tvn Harpyskm

OnuncaHve

PacnpeaeneHHasa Harpyska
(cTp 28)

//

JnHeliHo pacnpegeneHHoe ycunve,
OrpaHMYeHHoe TPEeYrobHUKOM NN
YyeTblpexyroabH1UKoM. CBA3bIBaTb rPaHMLYy
obnactu c getansiMm He oba3aTesIbHO.

PaBHOMepHasa Harpyska
(cTp 29)

& -

PaBHOMepHO pacrpegeneHHoe ycunue,
OrpaHNYeHHOe MHOroYrobHUKOM.
CBsI3bIBaTb MHOIOYrO/IbHUK C AeTansiMN He
o6sa3aTeNbHO. B paBHOMEpHbIX Harpy3kax
MOTYT UMETbCSH OTBEPCTUS.

BeTtpoBas Harpyska (cTp 31)

PacnpeseneHHble Harpysku, onpegensiemMble
bakTopamMun faBneHVsa 1 AeACTByOLWME BAOb
BbICOTbI 1 CO BCEX CTOPOH 34aHMS.

TemnepaTypHas Harpyska
(ctp 30)

PaBHOMepHOe N3MeHeHVe TeMnepaTypbl,
npuMeHsieMoe K yKa3aHHbIM AeTaNisiM U
BbI3blBatOLLiee 0CeBOe YA/IMHEHNE
AeTanein.

Pa3HoOCTb TemmnepaTyp Mexay AByms
NOBEPXHOCTAMU AeTanu, Bbi3bIBaOLLLASA
n3rné aetanu.

Aedopmaums (ctp 30)

HauanbHoe oceBoe yA/VHEHWE UK OKaTne
aetanu.

ANsi NpaBUIbHOTO pacyeTa Harpy3ok UCMob3ynTe B KauecTBe Harpy3ok Ha
nepekpbITUA pacnpejeneHHble 1 paBHOMepHbIe Harpysku. Hanpumep, ecan
N3MeHsIeTCst KOMMOHOBKA 6anok, Tekla Structures nepecunTbIBaeT Harpysku
Ha 6anku. Mpy NCNONB30BaAHMN TOYEUHbIX NN NTNHENHbIX Harpy3okK Ha
oTAenbHble 6ankuy 3Toro He npomcxoamt. Tekla Structures Takxke
aBTOMATUYECKN pacnpesensieT pacnpesesieHHble Y paBHOMEPHbIe Harpy3Kku,
€CNV OHM BO3AENCTBYHOT Ha AeTanu C OTBEPCTUSMM.

Cm. TaKk)xe

3aZlaHvie HOpPMbl MOZEeNPOBaHUS Harpy3ok (cTp 18)

pynnupoBaHme Harpysok (ctp 19)

Co3gaHuve 1 rpynnmMpoBaHMe Harpy3okK
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Co3gaHue Harpysok (cTp 23)

CeonctBa Harpy3ok (ctp 115)

2.1 3apaHuve HOpMbl MOoAeNMpPoOBaHNA Harpysok

HacTpolikn HopM MOAENMPOBaHUS Harpy3oK onpeAensitoT CTPouTeNbHbIe
HOPMbI, KO3PPULMEHTBLI HAZEXHOCTW, @ TAaKXKe TUMbI FPYMNMN Harpy3ok, KoTopble
Tekla Structures ncnonb3yeT B npouecce coyeTaHNs Harpysoxk.

NPUM. Vi3mMeHATb 3T HAaCTPOMKM B TeueHme paboTbl HaJ NPOeKTOM HeT
HeobxoAnMoCTW. Npyn N3MEeHEeHNN HaCcTPoeK NoTpebyeTcsa Takxke
N3MEHUTb TUMbI FPYMMN Harpy3oK 1N NPpoBEpPUTL COYETaHKA Harpy3ok.

YT06bl 334aTb HOPMY MOAENNPOBAHUS Harpy3okK 1 UCMoab30BaTb
CTaHAApPTHbIe KO3PPUMLIMEHTbI COMeTaHNSA Harpy3okK, onpejensiemMble
CTPOUTENBHBLIMU HOPMaMW, BbINMONHUTE CejytoLLme AeiCTBUS.

1. B meHo ®aiin BbibepuTe HacTponikm --> MapameTpbl 1 NepelignTe Ha
Bknagky MoaenupoBaHue Harpysku.

2. HaBknagke Tekywmia Kop, Boibepute HOpMy B cncke Kop,
MoennpoBaHNSA Harpysku.

3. TlpoBepbTe KO3GPULMEHTLI COHETAHNSA HAarpy30K Ha COOTBETCTBYHOLLIEN
BKNajKe.

4. Ecan ncnonb3yloTcs eBponenckme cTpontensHble HopMbl (Eurocode),
BBeAnTe KOIPOULMEHT Knacca HageXHOCTU 1 Bblbepute dopmyny Ans
NCNONb30BaHMA Ha BkNajke EBponeickme HOpMBbI.

5. Haxwmunte OK.

Cm. Takxe
MNapameTpbl HOPMbl MOAENMPOBAHUA HArpy3oK (cTp 123)
KoaddunumeHTbl coueTaHnsa Harpysok (ctp 124)

Mcnonb3oBaHMe HeCTaHAAPTHLIX KO3QPULIMEHTOB COYeTaHNSA Harpy3ok
(ctp 18)

Wcnonb3oBaHue HeCcTaHAAPTHbIX KO3 PMLMEHTOB

coyeTaHUA Harpysok

MNpu HeEOBXOAMMOCTY 3HAUEHUST KO3PPULNMEHTOB cCoOUeTaHNsA Harpy30K MOXHO
N3MEHNTb OTHOCUTE/IbHO MPesyCMOTPEHHbIX CTPOUTENbHBIMU HOPMaMUK
C034aTb COHCTBEHHbIe HACTPOMKM A5 UCMOAb30BaHNA B MpoLecce coyeTaHns
Harpys3oxk.

Co3gaHve 1 rpynnmMpoBaHMe Harpy3okK 18 3aZlaHne HOPMbl MOAEIMPOBAHMS HAarpy30K



MPUM. VI3mMeHATb 3TN HAaCTPOWNKKM B TeyeHne paboTbl Haj MPOeKTOM HeT
HeobxoAnMocCTW. Py N3MEeHEeHNN HaCTPoeK NoTpebyeTca Takxke
N3MEHUTb TUMbI FPYMNMN Harpy3oK 1 NpoBepUTb COYEeTaHKA Harpysok.

1. B meHo ®aiin BbibepuTe HacTpouikm --> MapameTpsbl 1 NeperijnTte Ha
BK1aAKy MogennpoBaHue Harpysku.

2. Ha Bknagke Tekywmia koa BbibepuTte B cnvcke Koa moaenmposaHus
Harpyskum HOpMYy, MakC1MaJibHO COOTBETCTBYHOLLYIO BaLLIMM HYXZAaM.

3.  Vi3meHuTe KO3dPULMEeHTbI cCoYeTaHNs Harpy3oK Ha COOTBETCTBYIOLLel
BKNajKe.

4. CoxpaHuTe HaCTPOMKU C HOBbIM VIMEHEM.
a. BseguTte nms B Nose psfoM ¢ KHoMKo CoXpaHUTb Kak.
b. HaxmuTe KHOoNky COXpaHNTb KaK.

Tekla Structures coxpaHseT HaCTpPOMKM B Nanke \attributes
BHYTPW Nanku TekyLein Mmogenu B BuAe ¢parina ¢ pacluMpeHmneM . opt.

YT06bI BNOCNEACTBMN BOCMO/b30BATLCA COXPAHEHHbIMY HAaCTPOMKaMU,
BblbepuTe nms dalina HacTpoek B Cnucke 3arpysuTb 1 HaXXMUTe
3arpysuThb.

5. Haxwmunte OK.

Cm. Takxke
KoaddunumeHTbl coueTaHnsa Harpysok (ctp 124)

3aZlaHVie HOPMbl MOZAENPOBaHUSA Harpy3ok (cTp 18)

2.2 pynnupoBaHue Harpysok

Kaxaas Harpyska B mogenu Tekla Structures gomkHa npuHaanexarb K epynne
Hazpy3ok.I'pynna Harpysok — 3T0 Habop Harpy3ok 1 Harpy>xeHui, KoTopble
BbI3bIBAOTCS OAHUM U TEM Xe AeliCTBUEM U K KOTOPbIM TpebyeTcs
06paLlaThCsa Kak K 04HOMY 06bekTy.Harpysku, nprHagnexalime K ogHOW
rpynne Harpysok, B NpoLiecce coveTaHus Harpy3ok obpabaTbiBatoTCs
OZMHaKOBbIM 06pa3oM.

Tekla Structures npegnonaraeT, 4YTO BCe Harpysku B rpynne Harpy3ok:

*  VMeoT OANHAKOBble KO3PPULIMEHT 6e30MacHOCTM 1 Apyrue
K03bPULUNEHTbI COHeTaHUS;

* VMEKT 0gMHaKOBOE HarpaB/ieHne AEIZCTBMH;

* BO3HMKaAKOT 0gHOBpPEMEHHO N BCE BMECTE.
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B rpynny Harpy3ok MOXHO BK/KOUYMTb 1t060€e KOMYECTBO Harpy3ok 1t60ro
TMna.

Co3gaBaTb rpynnbl HAarpy3okK He0H6XoAMMO MO ToW NpuymnHe, uto Tekla
Structures co3gaeT coyeTaHWUs Harpy3oK Ha OCHOBeE Py Harpysok.
PekoMeHgyeTca onpesennTb rpynnbl Harpy3okK, npexze Yyem co3gaBaTtb
Harpysku. B pacueTHom Mogenn MOXHO onpeaennTb 40 99 rpynn Harpysok.

Cm. Takxke

Co3gaHune nam n3MeHeHve rpynnbsl Harpysok (cTp 20)
3agaHve TekyLleln rpyrnnbl Harpy3ok (cTp 21)
CoBMeCTMOCTb rpynn Harpysok (ctp 21)

YpaaneHvie rpynrbl Harpy3ok (cTp 22)

CeowcTBa rpynn Harpy3sok (ctp 113)

PaboTa c Harpyskamum n rpynnamu Harpysok (ctp 46)

ObbeanHeHve Harpy3ok (cTp 90)

Co3paaHue Ui U3MeHeHMe rpynnbl Harpy3oK

Co3aaTh rpynny Harpy3ok MOXHO nyTem A06aBNEHUS HOBOW Fpynnbl Un
nyTeM U3MEHEHWs TpynMbl, MPeAYCMOTPEHHON MO YMOAYaHWI0. J1H06YHo
CYLLLECTBYHOLLYHO FPYMMy Harpy30k MOXHO M3MEHATb TakUM Xe 06pa3oM, Kak 1
npeAyCMOTPEHHYH MO YMONYAHMIO Fpyrny Harpy3oKk.

Mpexae yem NPUCTYNUTL, ybeanTech, YTO B MeH0 Paian --> HacTpoiiku -->
MapameTpsbl --> MogennpoBaHmne Harpyskm --> Tekywmin Kog BbibpaHa
COOTBETCTBYHOLLLAA HOPMa MoAennpoBaHusa Harpysok. CM. pasgen Set the load
modeling code (cTp 18).

1. HaBknagke PacueT n npoekTupoBaHue BbibepuTe Fpynnbl HarpysoK.

2. B awnanorosoM okHe Fpynnbl HArpy3o0K BbiMO/HNTE OAHO U3 C/IefyLLMNX
AEeNCTBUN.

*  Haxmute kHonky f06aBUTb, UTO6LI CO34aTb HOBYHO IPyMMny Harpy3oKk.

* BbibepuTe B cnvcke npeayCcMOTPEHHYH MO YMOAYaHWIO rpynny
Harpy3ok Ans BHECEHUSI B HEe U3MEHEHWA.

*  BblbepuTe B CnuCKe CyLLeCTBYHOLLYH rpyrnny Harpy3oK A1 BHECEHUS B
Hee M3MeHeHUN.

LLlenkHWTe 1MSA rpynnbl HAarpy3oK, YTo6bl U3MEHUTL ero.
LLlenkHnTe TN rpynnbl HAarpy3oK 1 BelbepuTe TUM B CNINCKeE.

LLLeﬂKHVITe HanpasneHme rpynnbl Harpy3ok, UYTObbI N3MEHUTbL €ero.

o v ok~ w

YT06bl yKazaTb COBMECTVMOCTb C CYLLLeCTBYHOLLMMUN FpynnamMm Harpysok:
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a. BcrTon6ue CoBMecTUMBIN BBEANTE HOMEP, NCMO/b30BaBLUNIACS 4NN
rpynn Harpy3ok, COBMECTMMbIX C 3TOW FPyrnmnoi Harpysox.

b. B cTon6ue HecoBMeCcTUMBIV BBeAVITe HOMEP, MCMO/Ib30BaBLUMICS
AN TPYNN Harpy3ok, HECOBMECTUMBbIX C 3TO rpynnoi Harpy3ok.

7. LlenkHuTe LBeT rpynnbl Harpy3ok 1 BblbepuTe LBET B CKCKE.

Tekla Structures ncnonb3yeT 3TOT LBET NPU 0TO6PaXEHUM Harpysok,
NpVHaANeXallmx K rpynre, Ha BUAax MOZAeNn.

8. Haxmute kHonky OK, 4Tobbl 3aKpbITh 411a/0roBOe OKHO.

Cm. Takke

CeowcTBa rpynn Harpy3sok (ctp 113)
3agaHve TekyLlen rpynnbl Harpy3ok (cTp 21)
CoBMeCTMOCTb rpynn Harpysok (ctp 21)
YpaaneHvie rpynnbl Harpy3ok (cTp 22)

PaboTa c Harpyskamu 1 rpynnamu Harpysok (ctp 46)

3aZaHuMe TeKyLUel rpynnbl Harpysok

OZHy 13 rpynn Harpy3ok MOXHO onpesennTb Kak TekyLyto. Tekla Structures
f0b6aBnseT BCe HOBble CO3aBaeMble Harpy3ku B TEKYLLYH rpynny Harpysok.

Mpexae Yem NpPUCTYNNTb, CO34aTe XOTA Bbl O4HY rPyrny Harpy3okK.
1. HaBknaake PacyeT n npoekTupoBaHue BbibepuTe FPynnbl Harpysok.
2. B amnanorosom okHe Fpynnbl Harpysok:

a. BblbepuTe rpynny Harpysok.

b. HaxmuTe KHOMKYy YCTaHOBUTb KakK TeKyLlee.

Tekla Structures nomeyaeT TekyLLy rpynny Harpy3ok CMBOIOM @ B
cton6ue TeKyLmiA.

c. Haxmute kHonky OK, 4TO6bI 3aKpbITh A1aN0roBOE OKHO.

Cm. Takxe
Co3gaHvie nnu n3meHeHue rpynnsl Harpysok (ctp 20)

CsoncTBa rpynn Harpy3ok (ctp 113)

CoOoBMeCTUMOCTb rpynn Harpysok

Koraa Tekla Structures co3zaeT coueTaHUst Harpy3oK AN1st pacyeTa
CTPOUTENbHbIX KOHCTPYKLMIA, 3TO AeNaeTcst B COOTBETCTBMM CO
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CTPOUTENbHBIMU HOPMaMW, BbIBPaHHbIMY B MeH0 ®Paiin --> HacTpoiiku -->
MapameTpsbl --> MogennpoBaHune Harpyskm --> Tekywumia Kop, .

AN TOYUHOro coYeTaHUs Harpy3ok, KOTopble OTHOCATCA K O4HOMY TUMy rpynn
Harpy3ok, He06Xx0AMMO C MOMOLLIbI MHANKATOPOB COBMECTVMOCTY (HOMEepOB)
yKasaTb, Kakue rpynmnbl Harpy3ok:

*  MOTyT BO3H/KaTb OAHOBpEMEHHO (ABNAOTCA COBMECTVMbIMN);
*  WNCKIKYakoT Apyr Apyra (ABNAKOTCA HECOBMECTUMbIMI).

CoBMecCTUMble rpynmnbl Harpy3ok MOryT AeCTBOBaTbL BMECTe UM Pa3feNibHO.
OHW MOTYT B AeNCTBUTENbHOCTY NPEeACTaBASATL COBOM O4HO Harpy>XeHne —
Hanpumep, AMHAMNYECKoe Harpy>XeHue, KOTOPoe HEOBXOAMMO pa3buTb Ha
coCTaBnsitoLme, AeCTBYIOLLME HA PA3INUYHbIE MHTEPBAJIbl HEMPEPbIBHO
6anku. B Takmx cnyyasx Tekla Structures Bk/touaeT B coveTaHMe Harpysok Bce
COBMECTUMbIE FpynMbl Harpy30K, HECKOJIbKO U3 HUX, OAHY UV HN OJHOIA.

HecoBmecTuMBbIe rpynnbl Harpy3ok Bcerga B3auMHO UCKIYAKOT ApYr Apyra.
OHM He MOryT BO3HMKaTb OAHOBPEeMeHHO. Hanpumep, BeTpoBasi Harpyska B
HanpaBneHWM oCcn X He COBMeCTMa C BETPOBOW Harpyskoui B HanpasneHun Y.
B coueTaHusix Harpysok Tekla Structures oAHOBPEMEHHO YUNUTbIBAET TONBKO
OZHY Fpynmy Harpy3ok 13 Habopa HeECOBMECTMMbIX FPYMM Harpys3ok.

Tekla Structures aBToMaTM4eCckn NpUMeHsieT OCHOBHble GaKThbl
COBMECTVMOCTU, HanpumMep COBCTBEHHbIN BEC COBMECTMM CO BCEMU MPOYNMM
Harpyskamu, a AuHammn4yeckme Harpyskm COBMeCTUMbI C BETPOBbLIMMU.

Tekla Structures He couyeTaeT Harpy3ku B HanpaBneHUK ocx X ¢ Harpy3kamu B
HanpasneHun ocn Y.

Bce vHAMKATOPbLI COBMECTUMOCTM MO YMONYAHUIO MMELOT 3HaveHue 0. 3To
o3Hauvaer, uto Tekla Structures coueTtaeT rpynnbl HAarpy30k B COOTBETCTBUM CO
CTPOUTENBbHBLIMU HOPMaMMU.

Cm. Takke

CeowcTBa rpynn Harpy3sok (ctp 113)

CosgaHue nnm nameHeHve rpynnsl Harpy3ok (ctp 20)
Ob6beanHeHve Harpy3ok (cTp 90)

3aZlaHVie HOPMbl MOAEeNVPOBaHWA Harpy3ok (cTp 18)

YpaneHve rpynnbl Harpysok
YAanuTh MOXHO OAHY WUN CPasy HeCKObKO rpyrn Harpy3ok.
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BHUMAHWE MMpwn yaganeHun rpynnel Harpy3ok Tekla Structures takxe
yZanaeT Bce Harpysku, cogepalumecs B 3Tov rpynne
Harpysok.

Mpv NonbITKe yAaneHns eAMHCTBEHHOIW rpynnbl Harpy3okK
Tekla Structures BbIBOAMT COOTBETCTBYHOLLIEE
npeaynpexaeHne. Kak MUHUMYM OfHa rpyrna Harpysok
A,0/1KHa CyLLLeCcTBOBaTh.
1. HaBknagke PacueT n npoekTupoBaHue BbibepuTe Fpynnbl HarpysoK.
2. B amnanorosom okHe Fpynnbl Harpy3sok:
a. BbibepuTte rpynny Harpy3ok, KOTOpY TpebyeTcs yaannTb.

YT06bI BbIGPaTL HECKO/IBKO FPYNM HAarpy3ok, yaep>XKuBanTe KnaBuLLy
Ctrl vnn Shift.

b. HaxmuTe KHOMKY YAanuThb.

3. Ecan B kakon-nnbo 13 yaansemMblx rpynn Harpy3ok ectb Harpysku, Tekla
Structures BbIBOAWT COOTBETCTBYHOLLLEe NpejynpexzeHue.

BbInONHWTE OAHO 13 CieAyHOLLNX AeACTBUA.

«  Haxmunte KHOoMKy OTMeHa, YTobbl He yAanATb rpynny Harpy3oK n
HarpysKu B 3TOW rpynne.

*  Haxmwnte KHOMKY YAanuTb, YToObI yAAaNUTb rpynmny Harpy3ok v
HarpysKu B 3TOW rpynne.

Cm. Takxke

pynnupoBaHune Harpysok (ctp 19)

Co3gaHvie nnu nsmeHeHue rpynnsl Harpysok (ctp 20)
PaboTa c Harpyskamu 1 rpynnamu Harpysok (ctp 46)

CeowcTBa rpynn Harpy3sok (ctp 113)

2.3 Co3paHwume Harpysok

|_|pI/I CO34aHNKN Harpysok cyulecTtByeT ABa BapMaHTa AeVICTBMIZZ MOXHO 3a4aTb
CBOWCTBA Harpyskm 4o ee co3gaHna, Nan >Xe MOXXHO M3MEHUTb CBOWCTBA
nocne co3jgaHnma Harpysku.

APUM. [lpukpennTb Harpysky K AeTann rnocie co3AaHns Harpyskm Henb3s.

OTKpenuTb HarpysKy OT AeTann Nocae CO34aHNst HAarpysKn Hefb3s.
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COBET /[nqa co3gaHns Harpysok, neprneHANKYNApHbIX HAKOHHbLIM AeTalsaM, MOXHO
CABVHYTb pabouyro Na0CKOCTb.

Mpexae Yem NpUCTyNaTb K CO34aHUI0 Harpy3oK, ornpeaenuTe rpynno
Harpysok 1 3agalite TeKyLLy rpyrnmny Harpy3ok.

Cm. Takxe

OnpegeneHvie CBOMCTB Harpysku (cTp 24)

CoszaHune ToueuHoOW Harpysku (cTp 27)

Co3gaHune nHenHon Harpysku (cTp 27)

Co3aaHue pacnpegenieHHOW Harpysku (cTp 28)
Co3aaHne paBHOMepPHOW Harpysku (cTp 29)
Co3gaHune TemnepaTypHon Harpysku unm gebopmaumn (ctp 30)
Co3gaHvie BeTpOBbIX Harpysok (ctp 31)
PacnpegeneHne v nsmeHeHume Harpysok (ctp 35)
PaboTa c Harpyskamum 1 rpynnamu Harpy3ok (cTp 46)
pynnupoBaHme Harpysok (ctp 19)

O6begmHeHne Harpysok (ctp 90)

OnpepeneHve CBOMCTB Harpy3sKkun

Mepes co3saHVeM HarpysKku enaTeflbHO OnpesennTb AN NPoBepUTb
CBOWCTBA Harpysku.

1. Ha Bknagke PacyeT n npoekTupoBaHue BbibepnTe CBOMCTBA
Harpysku, a 3atem BblbepuTe Tpebyemblil TUM Harpysku.

Hanpumep, BbibepuTe PacnpeaeneHHas Harpyska, Utobbl onpegenvTs
CBOWCTBA pacrpejeneHHO HarpysKku.

2. B amanoroBom okHe CBOMCTB HarpysKku:
a. 3ajanite Nan n3MeHuTe CBOWCTBA.
* BbibepuTe rpynny Harpysoxk.

«  Onpegenute BeNIYNHY Harpy3kn 1 GOpMy Harpysku, ecim
HeobxoAnMoO.

« [pukpenunTe HarpysKky K AeTanu Uam K NofoXeHH.

MpuKpenuTb Harpy3ky K AeTanu nocae Co34aHns Harpysku
Henb3s.

OTKpEI'II/ITb Harpysky oT AeTann nocjie co3jgaHuna Harpysku
HEeNb34.
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* Onpep,em/lTe AeTanu, Hecylmne Harpysky.

«  [pv HEOBXOANMOCTI OTKOPPEKTUPYINTE HArPy>XEHHbIN OTpe3oK
N obnacTb.

*  [pun HeO6XOAMMOCTN U3MEHUTE pacripejesieHne Harpyskm Ha
BK/ajke 3arpysuTb NaHesb.

b. HaxmuTte OK, 4UTOobbl COXPaHUTL CBONCTBA.

Tekla Structures ncnonb3yeT 3T CBOMCTBA NPV CO34aHNN HOBbIX HAarpy3okK
3TOro TUna.

Cm. Takxke

CeonctBa Harpy3ok (ctp 115)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpegeneHve v nsmeHeHume Harpysok (ctp 35)

pynnupoBaHme Harpysok (ctp 19)

Benu4uHa Ha2py3Ku

BennumHa Harpy3ky MOXeT CyLLecTBOBaTb B HanpasaeHusax ocein X, Y, Z.
CncrteMa KOOpAMHAT MO YMOYaHWIO COBMAaAaeT C TekyLen paboyer
NAOCKOCTbHO. MON0XNTENIbHbIE KOOPAWHATLI 03HAYarT NONOXUTENbHOE
Harnpae/ieHVie HarpysKku.

HanpvmMep, npuv co3aaHnm Harpy3ok, nepreHAVKYNSPHbIX UMEKLLM YK/I0H
AeTansiM, CABUT paboyeid NA0CKOCTM MOMOraeT TOYHO Pa3MeCcTUTb HarpysKu.

Y HeKoTOpbIX TUMOB Harpy30K MOXeT BbITb HECKO/IbKO 3HAUEHWN BEeINYMHDI.
Hanpvimep, Benn4YMHa NIMHENHbIX Harpy30K Ha Pa3HbIX yYacTkax
Harpy>eHHOro oTpeska MOXeT pa3NnyaThbCs.

B AnanoroBbIx OKHax CBOWNCTB Harpy3ku pasnnyHble TUMbl BeUYUH
0603Ha4vaTCA CnefyroLwmnMMm ykBamu:
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* P obo3Hauaer ycaninne, ,D,EI\/JICTByI-OLLI,ee Ha rnoaoxeHwne, sBosab 1IMHNW Nan BO
BCeX TOYKax obnacTu.

* M ob6o3HauaeT n3rnbaroLLnii MOMEHT, AeVCTBYHOLLNIA Ha MOMOXEHWEe UK
BAONb INHUN.

+ T ob603HayaeT KPYTALLNIA MOMEHT, AeCTBYHOLLNI BAOb IMHUN.

EANHWLBI M3MEepeHUNs 3aBUCAT OT HAaCTPOeK, BblbpaHHbIX B MeHo dain -->
Hactpovikm --> MapameTpbl --> EAUHULBI U AeCATUYHbIE pa3psaabl .

B AvanoroBbix OKHax CBOWNCTB Harpyskmn Hymepauuma 3HAYEHWU BENNYNHbI
COOTBETCTBYET NOPAAKY YKazaHNA TOYEK NMpn Co34aHnN Harpy3ok.

Cm. TaK)Ke

CeowcTBa Harpysok (ctp 115)

Popma Haz2py3Ku
Y pacnpegeneHHbIX Harpy3ok (IMHeNHbIX 1 pacrnpejeneHHbIX no nioLajam)
MOTYT 6bITb pasnyHble GOPMbl HArpy3Ku.

dopma NHeRHOM Harpysku onpegensieT, KakuM 06pa3om BeIMUMHa HarpysKu
N3MEHSAETCS BAOAb Harpy>KeHHOro oTpeska. BoaMoxHble BapuaHThbl:

MapameTp OnucaHwue

BennuurHa Harpyskv paBHOMepHO pacnpejeneHa no

HIHHH Harpy>xeHHOMY OTpes3Ky.

BennumHbI Harpysku Ha KOHLLaX Harpy>eHHOoro
I]I[I]I[]]ll oTpe3ka pasnunyaroTcs. BeanumHa nnHenHo

N3MEHAETCA MeXAY KOHLUaMW.

BennumHa Harpyskm n3aMeHsieTcs IMHeNHOo, OT Hy s

.;ﬂlﬁlh;. Ha KOHLLAX Harpy>eHHOro otTpeska Ao

(I)I/IKCVIpOBaHHOFO 3Ha4eHnd B cepejnHe
Harpy>XeHHoro oTpe3Kka.

BennumHa Harpysky n3MeHsieTcs IHENHO, OT Hy NS
m Ha OHOM KOHLe Harpy>eHHoro otpeska 40 AByX
(pa3HbIX) 3HaYEHNI U CHOBA A0 HYNSA Ha APYrom
KOHLE.

dopma pacnpeseneHHON Harpysku onpegenseT GopMy Harpy>XeHHOMN
obnactn. BapmaHTbl ONncaHbl HUXeE B Tabauvue.

NapameTp OnucaHue

YeTblpexyronbHas

CosgaHvie n rpynnupoBaHue Harpys3ok 26 Co3zaHve Harpysok



MapameTp OnucaHwue

g TpeyrosibHbIn

CM. Takxe
CBoWcTBa INHENHbIX HAarpy3ok (ctp 116)

CBoKcTBa pacnpeseneHHblX Harpy3sok (ctp 117)

Co3pgaHue TOYeYHOW Harpysku

MO>XHO cO3zaTb COCPeAOTOUEHHOE YCUANE NN U3TMBAIOLLINT MOMEHT,
AEeNCTBYHOLLE Ha NMOJIOXEHWE.

Mpexae YyeM NPUCTYNNTb, CABUHBbTE PabouyHo MI0OCKOCTb, €C/IN CO34aTb
Harpysky TpebyeTcsa nepneHAMKYNIApHO HaK/IOHHOW AeTanu.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe CBOMCTBA
Harpysku --> ToueyHas Harpyska .

2. B amanoroBom okHe CBOMCTBA Harpy3ku B TOUKE:
a. 3ajanTe Nin N3MeHnTe CBONCTBA Harpysku.

b. Ha Bknazke PacnpegeneHue BoibepuTe, TpebyeTcs M NPUKPENSThL
Harpysky K geTanu.

c. HaxmwuTte kHonky OK Ansi coxpaHeHUsi U3MeHeHWA.

3. HaBknagke PacueT n npoeKTnpoBaHue BbibepuTe Harpyska -->
ToueuHas Harpyska .

4. Ecan B CBOWCTBax 6bl/10 BbIOBpPAHO, YTO Harpyska AoJXHa 6bITb
npukpeneHa K geTanu, Bolbepute AeTanb.

5. BbibepuTe NonoxeHne Harpysku.

Cm. Takke
CBoMCTBa TOYEYHbIX Harpysok (ctp 115)
OnpegeneHvie CBOMNCTB Harpysku (cTp 24)

MNprikpenneHre Harpy3ok K geTansgm Ui MecTonosioXeHUam (cTp 35)
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Co3paaHvie INHEeNHOW HarpysKu

MOXHO co34aTb NNHENHOo pacnpegeneHHoe ycmanme Nnn KpyydyeHne Mmexay
ABYyMA YKa3aHHbIMW TOYKaMW.

Mpexze YeM NpUCTYnUTb, CABMHbTE Pabouyto NNOCKOCTb, eC/IN CO34aTb
Harpysky TpebyeTcs neprneHanKynspHO HakKNOHHOW AeTanu.

1. Ha Bknaake PacueT n npoeKkTupoBaHue BbibeprTe CBOMCTBA
Harpyskwm --> JInHelHas Harpyska .

2. B amanoroBom okHe CBOMCTBA Harpy3ku Ha JIMHUIO:
a. 3agarite Unv U3MeEHUTe CBOMCTBA Harpy3Ku.

b. Ha Bknagke PacnpeaeneHmne BbibepuTe, TpebyeTcs 11 NPUKPEnNATb
Harpysky K getanu.

C. Haxmute kHonky OK an1s COXpaHeHUsa N3MeHeHN.

3. HaBknagke PacueT n npoekTnpoBaHue BbibepuTe Harpyska -->
JlnHeHas Harpyska .

4. Ecnuv B CBOWCTBax 6bIN0 BbIGPAHO, UTO Harpyska Ao/kHa bbiTb
npuKpenneHa K getanu, BblbepuTe geTasb.

YKaxnte HauanbHy TOUKY Harpysku.

YKaxXnTe KOHEeUHY TOUKY Harpysku.

Cm. Takxke
CBOMCTBA /INHEVHbIX Harpy3ok (ctp 116)
OnpegeneHvie CBOMCTB Harpysku (cTp 24)

MNMprikpenneHre Harpy3ok K geTansdM Ui MecTonosioXeHunAM (cTp 35)

Co3gaHue pacnpepeneHHOW HarpysKku

PacnpegeneHHble Harpy3kii MPUMEHSIHOTCS K TPeYroibHbIM UN
YyeTblpexyrosbHbIM 061acTsM. Ecnm BbibpaHa TpeyronsHasi opma Harpysku,
Harpy>xeHHasi 061acTb onpeensieTcs ykazaHHbIMU ToukaMu. st co3gaHns
YeTblpexyronbHol GopMbl Harpysku ykaxute Tpu Touku, 1 Tekla Structures
aBTOMATUYECKM ONPeAeNnT YeTBEPTYHO YI/I0BYH TOYKY.

Mpexae Yem NpUCTYNnTb, CABUHBTE pabouyto NIOCKOCTb, eCN CO34aTb
Harpysky TpebyeTtcs neprneHAnKynspHO HakKNOHHOM AeTanu.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepnTe CBOMCTBA
Harpysku --> PacnpepgesieHHas Harpyska .

2. B amanoroBom okHe CBOMCTBA pacnpeaeneHHOW HarpysKu:
a. 3ajavite UM N3MeHUTe CBOMCTBA HarpysKkul.

b. Ha Bknagke PacnpepaeneHue BbibepuTte, TpebyeTcs M NpUKpenaTb
HarpysKky K AeTasn.
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c. Haxmure kHonky OK 15 cOxpaHeHWs NU3MeHeHN.

3. HaBknagke PacueT n npoekTnpoBaHue BbibepuTe Harpyska -->
PacnpeaeneHHas Harpyska .

4. Ecnu B CBOWCTBax 6blN0 BbIGPAHO, YTO Harpyska AoJ/XHa bbiTb
npuKpernneHa K Aetanau, BblbepuTe geTasib.

5. YKaxwuTe Tpu yrnosble TOUKU A1 HArPy3KN.

CM. Takxe

CBoKcTBa pacrnpeseneHHblX Harpy3sok (ctp 117)

OnpegeneHvie CBOMCTB Harpysku (cTp 24)

MNMprikpenneHve Harpy3ok K geTansdm Ui MecTonosioXeHuaM (cTp 35)

Co3paHuMe paBHOMEPHOW HarpysKku

PaBHOMepHasi Harpyska — 3TO Harpy3ka, paBHOMepHO pacrpezeneHHas rno
MHOroyrofibHo 06nacT. OrpaHUYMBaOLLMIA MHOTOYrONbHWK OnpeAensieTcs
Kak MVHVMYM TpeMsi yKa3aHHbIMW Yr10BbIMU TOYKaMU. B paBHOMepHbIX
Harpyskax MoryT UMeTbCs OTBEPCTUSI.

Mpexze YeM NpUCTynuTb, CABMHbTE Pabouyto NNOCKOCTb, eC/IN CO34aTb
Harpysky TpebyeTcs neprneHanKynspHO HakKNOHHOW AeTanu.

1.

© N oW

Ha Bknagke PacueT u npoekTmpoBaHue BbibepnTe CBOMCTBA
Harpyskwu --> PaBHOMepHas Harpyska .

B avanoroBom okHe CBOMCTBa paBHOMEPHOIA HarpysKu:
a. 3ajainTe Unv M3MeHWTe CBOMCTBA Harpy3ku.

b. Ha Bknagke PacnpeaeneHmne BbibepuTe, TpebyeTcs 11 NPUKPENNATb
Harpysky K getanu.

C. Haxmute kHonky OK an1s cOXpaHeHUs N3MeHeHN.

Ha Bknagke PacyeT u npoekTupoBaHue BbibepuTe Harpyska -->
PaBHOMepHas Harpyska .

Ecnn B cBOMCTBaXx 6b110 BbIBPAHO, UTO Harpy3Ka AOMXKHa 6bITb
npuKpenneHa K Agetanu, BolbepuTe geTasb.

YKaxuTe Tpu yrnoBble TOUKU A5 HAarpy3Ku.

Mpy HEOHXOAMMOCTY YKaXUTe B0/bLLE YrIOBbIX TOYeK.
CHOBa yKaxmuTe NepByto TOUKY.

Ecnn TpebyeTca co3gaTb Npoem:

a. YKaxuTe yrnosble TOYKN OTBEPCTUS.

b. CHoOBa ykaxuTe rnepByt TOUKY OTBEPCTUSA.

LLlenkHnTe cpeaHen KHOMKOW MbILLW, YTODObI 3aBepPLUNTb YKa3zaHe ToYek.

CosgaHvie n rpynnmupoBaHue Harpys3ok 29 Co3zaHue Harpysok



CM. Takxe
CBoWCTBa paBHOMEPHbIX Harpy3ok (ctp 118)
OnpegeneHvie CBOMCTB Harpysku (cTp 24)

MNprikpenneHre Harpysok K geTansam Ui MecTonosioXeHuam (cTp 35)

Co3paHue TeMnepaTypHOIA Harpyskm unm aedopmaumm

MOXHO CMOZeNpoBaTh N3MeHeHVe TeMmnepaTypbl B AeTanu, pa3HOCTb
TemnepaTyp Mexzy ABYMs MOBEPXHOCTAMU AeTanu unu gedopmaLmio.

1. Ha Bknagke PacueT n npoeKkTupoBaHue BbibepnTe CBOMCTBA
Harpysku --> TemnepaTypHas Harpyska .

2. B amanoroBom okHe CBOMCTBa TemMnepaTypHOI HarpysKku:
a. 3ajanTe UM N3MeHnTe CBONCTBA Harpysku.
b. Ha Bkiagke BennumHa BbLINOMHWTE O4HO U3 C/ieAyoLmnX AeNCTBUN.

* B pa3gene PasHOCTb TeMnepaTyp ornpejenvte TeMnepaTypHyo
Harpysky.

Ecnm TpebyeTca NpUMeHUTL TeMMepaTypHY Harpysky K
CTPOUTE/IbHOWN KOHCTPYKLMW B LLe/IOM, BBEAUTE Harpysky B rnosne
M3meHeHUe TemnepaTypsl AN 06pa3oBaHUNA 0CEBOrO
YOJINHEHUA.

+ B pa3gene flepopmanus onpesenmte gebopmanuio.

c. HaBknagke PacnpepeneHue BbibepuTe, TpebyeTcs M NPUKPENUTb
Harpysky K geTanu.

Ecnn TpebyeTca NpUMeHUTL TeMMepaTypHY Harpysky K
CTPOUTE/IbHOIN KOHCTPYKLMIW B LLe/IOM, OTKOPPEKTUPYATE pasmep
OrpaHNYMBalOLLLE paMKK TakMM 06pa3oMm, YTO6bl OHa Okpyxana Bce
6anKn 1 KONOHHbBI KOHCTPYKLUN.

d. HaxmuTe kHonky OK Ans coxpaHeHUsi N3MeHeHW .

3. HaBknagke PacueT n npoeKTmpoBaHue BbibepuTe Harpyska -->
TemnepaTypHas Harpyska .

4. Ecaw B CBOWCTBax 6bl/10 BbIOBPAHO, YTO Harpyska AoJXXHa 6bITb
npukpenseHa K geTtanu, BolbepuTte AeTanb.

5. YKaxuTe HayasbHYyH TOUKY Harpysku.

6. YKaxuTe KOHEeUHYH TOUKY HarpysKu.

CM. Takxe
CBoicTBa TeMnepaTypHbIX Harpy3ok (ctp 119)

OnpegeneHvie CBOMNCTB Harpysku (cTp 24)
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MpuKpenneHne Harpy3okK K AeTansm Uam MecTornonoxeHusm (ctp 35)

Co3paHuVe BeTPOBbIX Harpy3oK
MOXHO CMOAeNMpPOoBaTb BO3AENCTBME BETPA Ha 34aHue.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe CBOMCTBA
Harpyskwu --> BeTpoBas Harpyska .

2. B amanoroBom okHe FeHepaTop BeTpPOBOIA HarpysKku (28):
a. 3ajavite UM n3MeHuUTe CBOMCTBA Harpysku (ctp 120).
b. HaxmuTe kHonky OK gnsi CoxpaHeHUs U3MeHeHUIA.

3. HaBknagke PacueT n npoekTmpoBaHue BbibepnTe Harpyska -->
BeTpoBas Harpyska .

4. BblbepuTe TOUKM, yKasbiBatoLwme GopMy 34aHKSA Ha HUKHEM YPOBHE.

5. LlenkHuTe cpesHeit KHOMKOM MbILUW, YTOBbI 3aBEPLUMTL YKa3aHMe TOYex.

Tekla Structures aBTOMaTUYECKM BbINMOMHAET CegytoLyne AeNcTBUS:

*  CO3jaeT pacnpejeneHHble Harpy3ku Aaa MOAENNPOBAHNUS BO3AENCTBUS
BETP3;

*  CO3JaeT rpynnbl Harpy3ok (ctp 19) AN BETPOBbLIX HArpy3oK;
*  BKJ/IOYAET BETPOBbIE HAarpy3kn B coMeTaHnsa Harpysok (ctp 90);

* pacnpezensieT BETPOBbIE HArpysku, eC/ivi OHY BO3AEMCTBYIOT Ha NAACTUHbI,
nepekpbITUA U NaHeNu, UMeroLLIe 0TBepCTUS (MpoeMbl).

COBET 4T06bl BbIOpaTh UM N3MEHUTL CYLLIECTBYIOLLIME BETPOBbIE Harpy3ku B
MOAenu:

¢ |/|Cl'|0f|b3yI7ITe ANnA BCeX Harpysok, CO34aHHbIX B BUAE rpynnbl,

nepektovaTenb BbiI6paTb KOMNOHEHTbI E 1 ANaNnoroBoe OKHO
(cTp 120) FTeHepaTOp BETPOBOIA HarpysKku (28).

* VlCl'IOI'Ib3yVITe ANA OTAENBbHBLIX HArpy3oK B rpyrine nepeknar4aTtesib

L]
Bbi6paTb 06BEKTbI B KOMMNOHEHTaXx A
CBoiicTBa pacrnpeaeneHHo HarpysKu.

” Aranorosoe okHO (cTp 117)

Cm. TaK)Ke

MprMepbl BETPOBLIX HAarpy3ok (ctp 31)

lpumepsl sempoa8sbIX Ha2py30K
Hwe npriBegeHO HECKONbKO NPYIMEPOB 1NCNOb30BaHNA KOMMOHEHTa
FeHepaTop BeTPOBOW Harpysku (28) 415 CO3aHKsA BETPOBbLIX HAarpy3oxk.
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Mpumep 1

B 3TOM nprMepe MoAennpyoTcs CoCpesoToUYeHHbIe BETPOBbIe Harpy3ku B
yrnax 3ziaHus.

Harpy3sku, Bbi3biBaeMble BETPOM B HanpaBaeHWW rnobansHom ocn X,
YMHOXAaHTCS Ha 3 B 060MX yrniax cTeHbl 1 (HaBeTPeHHOM CTeHbl) 1 B
NPOTUBOMOIOXHOM Yr/y CTeH 2 N 4 (60KOBbIX CTeH). LUnpuvHbI 30H

onpejeneHbl C NMOMOLLBbHO pa3MepoB.

P

ﬁ Tekla Structures Menepatop eeTposoi Harpyskw (28)
[Iu:nxpaHMTt] [Barpgﬁka] standard - standard
[nobaneHas ¥ [nobansHaa -3 | [nobansHaa - |
Ohwpe | DakTopel 3KCNO3MLMK | Z-npodmie | [nobansHaa X
LWKpKHBI 30H KoagdHyMeHTEl 3anaca NPOYHOCTH
cTeHa 1 1500.00 12000,00 1500.00 313
CTeHa 2 3000.00 17000.00 il
CTeHa 3
cTeHa 4 17000.00 3000,00 13

CTeHbl HYMEpPYHTCSt B COOTBETCTBUM C MOPSAKOM YKa3aHUsi TOYeK,
onpezensatoLimx dopmy 3gaHuns. B JaHHOM nprimepe TOUKM yKa3blBaUCb MO
YaCOBOW CTPesike, HAUNHAsA B HUXHEM IEBOM YTy 34aHUS.

Co3gaHuve 1 rpynnmMpoBaHMe Harpy3okK
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Mpumep 2

Z-npodub BbipaxeH B KO3PPULMEeHTaxX AaBNeHNS.
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E Tekla Structures Menepatop BeTpoBOA Harpyskw (28)
[ZDxpanTt] [33I’py’3l{3] standard - standard
FnobaneHaa I [nofaneHaa -3 I
OBLwyme | DaKTOpEl IKCNO3 LMK | Z-npodnne |
EricoTa KoaddmumeHT 3a0aca NpoYHaCTH
20000,00 5.00
500,00 5.00
4000.00 2.00
2000.00 1.00
0.00 1.00
CM. TaKkxe

Co3zaHune BeTpPOBbIX Harpy3ok (ctp 31)

CBoICTBa BETPOBbIX Harpy3ok (ctp 120)

CosgaHvie n rpynnupoBaHue Harpys3ok 34 Co3aaHue Harpysok
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3 PacnpeaeneHne n nameHeHue
Harpysok

B 3ToM pa3zene pacckasbiBaeTcs, kak Tekla Structures pacnpegensiet
Harpysku no geTtansam, a Takke Kak MOXHO U3MEeHUTb Harpy3ku u
pacripejesneHmne Harpysok.

CM. CCbINKW HMXe:

MpuKpenneHne HarpysokK K geTansim Uam MecTornonoxeHusm (ctp 35)
MNMpnMeHeHne Harpy3okK K geTansam (cTp 36)

3meHeHMe Harpy>XeHHOro otpeska nam obnactu (ctp 38)
VIameHeHVe pacnpegeneHunsa Harpysku (ctp 39)

VI3mMeHeHVie MecTonoN0XEeHUA NN KOMMOHOBKW Harpy3ku (ctp 41)

MNepemelleHmne KOHLA WUIN yria Harpy3kuy € MOMOLLbIO pyyek (CTp 44)

3.1 NMpukpenseHne Harpysok K AeTanaam nav
MeCTOMNoJIOXKeEHNAM

Ans MOoZeNMpoBaHNA HArpy3km MOXHO NPUKPENnnTb K AeTalaaM Nnn
MOI0XKEHWAM.

MpuKpenneHne Harpy3kn K AeTanu CBA3bIBAeT Harpy3ky 1 Aetasb B MOAE/N.
MepemelleHe, KONMPOBaHWE, yaaneHve 1 T. N. AeTaan oTpaxaeTcst Ha
Harpyske. HanpvmMep, Harpy3ky npeABapuTenibHOro HanpsiKeHMs MOXHO
NPVIKPEnUTL K AeTanu, yTobbl Harpy3ka nepemellianacb BMecTe € 3Tol
AeTanblo 1 ncyesana nNpu yaaneHum getanu.

Ecnun Harpyska He npukpenneHa kK getanu, Tekla Structures ukcmnpyet
HarpysKy B MOMOXEHUSIX, YKa3aHHbIX NPW CO34aHUN Harpy3Kku.

PacnpegeneHue 1 n3meHeHve Harpy3ok 35 MpuyKpenieHe Harpy3ok K geTansmM nunm
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MPUM. [lpukpennTb Harpysky K AeTann rnocae co3AaHuns Harpyskm Henb3s.

OTKpenuTb HarpysKy OT AeTann Nocae CO34aHNst HAarpysKn Hefb3s.

Cm. TaKk)xe

MNprMeHeHNe Harpysok K getansam (cTp 36)

3.2 lNMprMeHeHWe Harpys3okK K AeTtansam

Ans NpUMeHeHNs Harpy3oK B pac4eTHON MOAENN CTPOUTENbHOM KOHCTPYKLM
Tekla Structures BbIMONHAET MOUCK AeTasiel B yKa3aHHbIX BaMu obnactax. [Ans
KaXZ,0l Harpyskm MOXHO OnpeAennTb AeTanu, HaxoAALMeCs Noj ee
AencTBreM (Mo MeHaM UK € MOMOLLbIO GUnbTPa BbI6Opa), 1 061aCTb
rnovcka (orpaHnyYBaroLLYy0 PaMKy HarpysKku).

OnpeaeneHne HeCcyLWMX HarpysKy AeTasneil No MMeHU

MO>XHO nepeyncnnTb AeTanu, HecyLLUme Harpysky, Uan AeTanu, He HecyLue
Harpysky.

1. [BaxAbl WeNKHUTE Harpysky, KOTOpPYH TpebyeTcs pacnpesenmTs no
AeTansim.

OTKpoeTcs ANanorosoe OKHO CBOVCTB HarpysKu.
2. HaBknaake PacnpeaeneHwve:

a. B cnucke AeTtanu nog Harpy3kamMmu Bbl6epuTe OANH U3 CeLYHOLLIMX
BapWaHTOB:

*  BkAw4YnTbL geTanu No Ha3BaHUIo, YTOObI 3a4aTb AeTaliun,
KOTOpPbIE HAaXOAATCA NOJ, Harpy3|<0|7|.

*  WUcknwounTtb geTanuv no HasBaHUIo, YTOObI 3a4aTb AETallN,
KOTOpPbIE HE HAaXOAATCA Mo Harpy3|<0|7|.

b. BBeaguTe MeHa JeTanemn.

r]pl/l 3ddaHNn NMEeH ﬂ,eTa]’IeVl MOXHO MCMNOJIb30BaTb NMNOACTaHOBOYHbIE
3HaKWu.

3.  Haxmure KHOMKY N3mMeHUTb, 4TOObLI COXPaHUTb N3MEHEHNE.

Mpnmep
B AaHHOM npuMepe packockl He HeCyT paBHOMEPHYH Harpysky:
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E CeoicTEa paEHOMERHON HArpy3KKW

|CDXP3HMTb||33Fp}-’3MTb| standard ¥ |CoxpaHWTe K3k

| ra rpynnel Harpysew Mpynna £ hd

BenuumHa | Pacnpegenenme | 3arpysWTe NaHenk

| ZarpysuTe BNOXEHKME! He npukpennate -

| JeTany nog, Harpys karu FloknroymTe geTanK No HaseaHM - BRACIM G

OnpeaeneHue HecyLLMX HarpysKky AeTtaneil c NOMOLLbIO
dunbTpa BoIGOpA

OnpegennTb HecyLLMe Harpysky AeTanam MOXHO C MOMOLLbI GUNbLTPOB
BblbOpa.

Mpexze yem NpUCTyNnTb, NPOBEpPbTE, eCTb /N MOAXOAALLNIT GUNbTP BblIbOPA.
Ecnwv HeT, co3aanTe ero.

1. [Baxabl LeNKHUTE Harpysky, KOTOpPYH TpebyeTcs pacnpeseniTs no
AeTansim.

OTKpoeTcs ANanorosoe OKHO CBOWCTB HarpysKu.
2. HaBknagke PacnpeaeneHwe:

a. B cnucke fleTanu nog Harpy3kamm Bbi6epuTe OANH U3 CEeAYHOLLIMX
BapWaHTOB:

*  Bknawu4ynTb geTtanun, NCnosb30BaTb (I)I/I.ﬂpr, YTOObI 3d4aTb
AeTain, KOTOPble HaxXo4ATCA Mo Hany3KOI7I.

*  WUcknounTtb geTanu, Ncnonb3oBaTtb (I)I/Ianp, UTObbI 3a4aTb
AeTasin, KOTOPblE€ HE HaX04ATCA Mo Harpy3|<0|7|.

b. BbibepuTe BO BTOPOM Crnrcke ¢uabTp Belbopa.

3. Haxmute KHOMKY N3mMeHnTb, UTObbLI COXPaHUTb N3MEHEHNA.

Mpnmep

B faHHOM NpriMepe paBHOMEPHYHO HarpysKy HecyT JeTasiv, COOTBETCTBYHOLME
duneTpy Beam_Steel:
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E CeolicTEa paBHOMERHOH HArpy3KN

|CoxpaHMTb||3arpy3MTb| standard ¥ | CoxpaHMTE Kak

¥]Fma rpynnel varpyskw  Tpynna 2 -

BenuumHa | Pacnpegenenue | 3arpysute naHens

V| JarpysuTe BROXEHME: He npukpennate -

V| deTanu nog HarpyzKamm [ BEAMYMTE AeTank, Mononesoeate Dunetp »  Bearn_Steel v]

OrpaHuuMBaKwLLas PaMKa HarpysKkmu

OzpaHuyuearowas paMKa NpescTaBnsieT coboli 06bem BOKpYr Harpysku, B
KoTopoM Tekla Structures vLLeT HecyLLMe HarpysKy AeTau.

B gononHeHwue K dunbTpam Beibopa v puabTpam No UMeHam getanei, Ans
nouncKa HecyLLMX HarpysKy getaneit MOXHO UCMOAb30BaTb OrPaHNYBAIOLLYHO
PaMKy Harpysku.

Y KaxAoW Harpyskn nmeeTcs CO6CTBEHHAs OrpaHnymBatoLLas paMmka. MoXHO
onpesenTb pasmepbl OrpaHMYMBatoLLel pamkmn no ocsiMm X, Y 1 Z TekyLLel
pabouei NNoCKOCTU. Pasmepbl OTCUUTLIBAKOTCA OT OMOPHOM TOYKU, TUHUN
NN 061acTM Harpy3Ku.

PaccTosiHus (CTp 38) CMELLEHNSI OT OMOPHOM IMHUN UK 061aCTV He BAUSIKOT
Ha pa3Mep OrpaHNYNBatOLLIEN PaMKM.

3.3 /I3MeHeHue Harpy>KeHHoro otpeska nam oébnacrtum

Ecnn nuHelnHas, pacnpeeneHHast WAy paBHOMepPHas Harpyska BO3AelCTBYOT
Ha OTPe30K 1M 06nacTb, KOTOPble CI0XKHO Bbl6paTh B MoAenu, BbibepuTe
CoCeZHNiN OTPe30K UM 0bnacTe. 3aTem onpegenmTe pacCTOAHNSA CMeLLeHNs
OT TOYeK Hayana oTcyeTa HarpysKku, YTobbl 3a4aTb OTPE30K 1AM 061aCTb.
Harpy>eHHbI OTPE30K MOXHO YKOPOTUTb, YAINHUTL NN Pa3jenmnThb, a
Harpy>eHHyt 061acTb — yBENNUYNTb NN YMEHbLINTb. PaccTOHNSA
CMeLLeHNS MPUMEHSAIOTCA TONbKO K BHELUHMM KPOMKaM Harpy3ok, HO He K
OTBEPCTUSIM B PaBHOMEPHbIX HarpysKkax.

YT06bbl 334aTb PACCTOAHUS CMELLLEeHUST A1 Harpy3Kku, BbINONHWTE ClejyroLLme
AeNCTBUA.

1. [BaxAbl WeNKHUTE Harpysky, 4Tobbl OTKPbITb ANaIOrOBOE OKHO ee
CBOWCTB.

2. HaBknagke PacnpepeneHue BeejliTe 3HaUYEHVE PAacCTOAHNM B NONSAX
PaccTtosiHuA:
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*  YT0bbl YKOPOTUTb WA Pa3AennUTb OTPe30K Moj INHENHOM Harpy3Kown,
BBeAMTE NONIOXKUTENIbHbIE 3HaUeHVsa a u/vnu b.

*  YT06bI YANNHUTL INHENHYIO HarpysKy, BBeAUTE OTpULaTe/IbHbIe
3HaueHua a n/nnn b.

szl o] e’ P

«  YT0bbl yBEINUUTL 061ACTb MOJ pacnpeAeneHHOM Harpy3kom nim
PaBHOMEPHOW Harpy3komn, BBeAUTE NOJIOXUTE/IbHOe 3HaYeHM e a.

*  YT10bbl yMeHbLWNTL 061aCTb NOA pacnpeseneHHON Harpyskom nm
pPaBHOMEPHOW Harpy3komn, BBeAUTe oTpuLaTelbHOe 3HaYeH e a.

/T/

s

3. Haxmute N3MeHUTb, YUTOObI COXPAaHUTb N3MEHEHWS.

Cm. Takxe
VI3mMeHeHVrie MecTonoN0XeHUA NN KOMMOHOBKW Harpy3ku (ctp 41)

MNepemelleHne KOHUA VAN yria Harpy3kuy € MOMOLLbIO pyyek (CTp 44)

3.4 VI3meHeHuMe pacnpegeneHna Harpysku
MO>XHO N3MeHUTb TO, Kak Tekla Structures pacnpegensieT Harpysku.

1. [BaxAbl WeNKHUTE Harpysky, 4Tobbl OTKPbITb ANAIOrOBOE OKHO ee
CBOWCTB.

2. [leperiagnTte Ha BKaAKy 3arpy3suTb NaHesb.

3. B cnucke KpyyeHue BbibepuTe, B OAHOM UK B ABYX HarnpaBieHNsX
pacnpeensitb Harpysky.

4. Ecnn napameTp Kpy4deHue ycTaHOBMEH B 3HaYeHe OAUH, 3ajaiiTe
HamnpasneHne 0CHOBHOM ocu. Ecnn napameTp Kpy4yeHue ycTaHOBNEH B
3HayeHVe ABOMHOMN, HeO6XOAMMO 3a/aTk HanpaBneHe OCHOBHOM Ocy,
UTO6bI MOXHO 6110 BPYUHYH OMpeAennTb BeC Ha OCHOBHOW OCU.
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BbINONHNTE OAHO 13 CeAyOLNX AeACTBUN.

*  YT06bl BEIPOBHSATEL HanpaBaeHe OCHOBHOM OCK MO AeTanu, HaxMuTe
kHornky MapannenbHo getanu nnv NMepneHAUKYNSIPHO AeTanm U
BblGepUTe AeTaNb B MOAENN.

*  YT06bl pacnpesennTb HarpysKy B HanpaBaeHUn rnobanbHom ocn X, Y
nnn Z, eBegmte 1 B COOTBETCTBYHOLLEM MONe B pa3jene HanpaBneHue
OCHOBHOIA ocu.

*  YT06bl pacnpesenTb Harpysky B HECKOIbKUX HarpaBAeHUsaX
rnobanbHbIX OCel, BBeANTE KOMMOHEHTLI BEKTOPA HanpaBneHus B
COOTBETCTBYIOLLMX MNONSAX B pa3sene HanpaBneHue oCHOBHOW ocuU.

UTo6bI NPOBEPUTHL HanpaB/eHe OCHOBHOM OCY BbIOpaHHOM Harpy3km Ha
BUAE MOAenu, HaxMmTe KHoNKy OTo6pa)kaTb HanpaBneHue ans
BblGpaHHbIX Harpy3ok. Tekla Structures nokasbiBaeT OCHOBHOE
HanpasneHne KpacHOM INHNENN.

#1

i

B cnncke ABTOMaTUYeCKNii BeC Ha OCHOBHOIA 0cK BbibepuTe, byaeT au
Tekla Structures aBToMaTnyecky B3BeLLMBaTb OCHOBHOE Hanpas/eHve B
pacrnpezeneHnn HarpysKku.

MNpw BbIGOpE BapraHTa HeT BBeanTe 3Ha4eHme B nose Bec.

B none Yron paccemBaHus Harpyskm 3ajainTe yron, noj KOTOpPbIM
Harpyska rnpoeumpyeTcs Ha oKpyXatoLime geTann.

B cnucke Ucnonb3oBaTb pacnpegeneHue Harpysku ass
HepaspbIBHO CTPYKTYpPbl PaBHOMEPHO Harpysku 3ajalite
pacnpezeneHne onopHbIX peakLmii B NepBOM U NocaeAHEM NpoaeTax
HernpepbIBHbIX NepekpbITUA.

* BblbepuTe fla Ans ncnonb3oBaHUA pacnpegeneHuns 3/8 n 5/8.

| K
A L F L F L r
f 1‘
38 0L o/8 0L

* BblbepuTte HeT ans ncnonb3oBaHusa pacnpegeneHnsa 1/2 v 1/2.

HaxmunTe UISMEeHNTb, YTOObI COXPaHUTb U3MEHEHNS.

PacnpeAeneHVle N U3SMEHeHWNe Harpy3ok 40 Vi3meHeHne pacnpegeneHnsa Harpyskm



Mpumep

Mpwv pacnpocTpaHeHn Harpy3kn B ABYX HarnpaBieHUsX aBTOMaTUYeCcKuiA BeC
OCHOBHOI OCY 1 3HaY€eHWe Beca BAVSIOT Ha AOW HarpysKku, npunaraemMble K
OCHOBHOI OCU 1 K NepneHANKYISPHO OcK.

*  Ecim napameTp ABTOMaTM4YecKuMii BeC Ha 0CHOBHOIA ocun MeeT
3HauyeHVe fla, To pacnpezeneHvie 6yaeT NPOMNoOpLMOHaNbHO TpeTbel
CTeneHu ANNH MHTEPBaNoB B 3TUX ABYX HanpaBneHUsX. 3TO 3HAUNT, Yem
Kopoue MHTepBas, TeM 60/bLUe BO3AENCTBYHOLLAS HA HEro A0 HarpysKu.
Mpwv 3TOM 3HaYeHne NapameTpa Bec HM Ha YTO He BAKseT.

+  Ecam napameTp ABTOMaTU4YeCKNA BeC HA OCHOBHOIA ocu 1MeeT
3Ha4veHue HeT, To 3HaveHMe NnapameTpa Bec (paBHoe 0.50 B laHHOM
npumMepe) onpejensert pasjeneHne Harpysku.

CM. Takxe
MNapameTpbl NaHenn Harpy3ok (ctp 121)

PacnpegeneHve v nsmeHeHume Harpysok (ctp 35)

3.5 IameHeHne MeCTONoJI0O)KeHNSA U1 KOMMNOHOBKMU

Harpysku

MecTonosioxeHme naun KOMIMOHOBKY Harpysok MO>XHO M3MEeHATb C MOMOLLbHO
MHCTPYMEHTOB NPAMOro MmamMmeHeHu4A.

Mpexae yem NPUCTYNUTB:

-
*  YbeauTechb, YTO NepekovaTenb R Mpsamoe n3mMeHeHne akT1BEH.

PacnpegeneHuve 1 U3MeHeHne Harpysok 41 3MeHeHe MeCTOMONOXEHUS UV KOMMOHOBKM
Harpyskm



* BbibepuTe Harpysky.

Tekla Structures oTobpaxaeT pyYkr 1 pa3mepbl, C MOMOLLbI KOTOPbIX
MOXHO U3MEHUTb Harpysky.

Ecnm BbIGpaTh pyyKy 1 HAaBeCTU yKa3aTe/lb MblLLUM Ha 3HAYOK i , Tekla
Structures oTo6pasnT NaHeNb MHCTPYMEHTOB C AOMONHUTENbHbBIMN
KOMaHAaMu A4Nna n3MeHeHus obbekTa. Habop A0CTYyNMHbIX KOMaHZ 3aBUCUT
OT TUNa N3MEHAEMOIN Harpy3Ku.

YT06bl UI3MEHUTE MECTOMOIOXKEHWNE VNN KOMMOHOBKY Harpy3ku, BbINMOJHUTE
cnepyroLme AeicTBuS.

3apjaua AeircTBue Tunbl Harpysok
PaspewnTb 1. BbibepuTe pyuKky B OMOPHOM ToyeuHble
OMOPHOI TOYKe TOYKe Harpysku. Harpysku,
HarpysKku NINHEeViHble
BMF;ZTbcﬂ B 2. YT06bI YyKa3aTb, B KakuX HArDV3KU
g HOM, ABYX U HaMNpPasnenmnax Moxet acﬁye e'l'IEHHbIe
B?EX + ABY ABUraTbCs pyyka, BblibepuTe Ear p3|<A|/|
Hanpae/ieHUsX OAMH 13 BAPVIAHTOB B CTINCKE Ha TeMIF?(/E aT' Hble
P naHean NHCTPYMEHTOB: patyp
Harpysku,
< ¥ x BETpPOBble
- Harpysku
1% Mepemecturs 6 3D
2, MepemectuTe B nnockocTy XY
T HErJEF.IEIITHTI: B HanpaeneHnuK ock Fi
Takxe MOXHO HaXunmaTb
knasuwwy TAB ans nepebopa
BapVaHTOB.
3. YT06bI NepemMecTuTb Pyuky B
npejgenax ornpejeneHHomn
MJOCKOCTU, LLENKHUTE == 1
BblbepuTe NN0CKOCTb.
MNepemecTnTb MNepeTalmTe py4Ky B OMOPHON Bce Harpy3kn
TOYeYHYH TOUKe Harpy3km B HOBOe MecCTo.

Harpysky nam
KOHeL, NN yron

Harpyskm

Harpyskm

MepemecTnTb MepeTawuTe pyyKky NMMHUM B HOBOe | JIHeHble

NNHENHYO MecTo. Harpysku,

Harpysky uam pacnpeseneHHble

KPOMKY Harpy3ku Harpysku,
paBHOMepHbIe
Harpysku,
TemnepaTypHble

PacnpegeneHvie 1 n3mMeHeHMe Harpysok 42 N3meHeHMe MecTononoXeHUs NN KOMMOHOBKM




3apava AeiicTtBne Tunbl Harpysok
Harpysku,
BeTpOBble
Harpysku
OT06pa3unTb nan BbibepuTte pyuky. NnHenHble
CKPBITL PA3MEPBL 15 Ha nanenn NHCTPYMEHTOB Harpysku,
npsiMoro A pacnpejeneHHble
N3MEHeH s LWENKHUTE &, Harpysku,
3. LlenkHwnTe 3Ha4OK rnasa, 4tobbl | PABHOMEPHbIE
0TO6pPa3nTb UK CKPbITb Harpysku,
OPTOrOHasbHbIE NN TEMNEPATypHbIE
rabapuTHble pa3mMepsbl: Harpysku,
BeTpOBble
x
(2 & f - Harpyskm
© Pazmepui X, ¥, Z
O Total dimensions
N3meHnTb pa3mep | MepeTalwymTe CTpenKy pasmepa B NnHeliHble
HOBOE MecCTO UN: Harpysku,
n HHbI
1. BblbepuTe cTpenky pa3mepa, Eg‘; p:lf,;ne €
KOTOpYto TpebyeTcs as%rwe' oo
nepemectuTb. P P
Harpysku,
YTo6bI M3MEHUTL pa3mMep ¢ TemnepaTtypHble
060MX KOHLOB, BblbepuTe 06e | Harpysku,
CTpenkKu. BETpOBbIE
Harpysku

2. Bsepute c knaBmaTtypbl
3HayeHue, Ha KOTopoe
TpebyeTcst U3MEHUTb pasmep.

UTo6bI Ha4aTb CO 3HaKa
«MWHYC» (-), BOCNONb3YyMTeCh
L1$poBOM KNaBmMaTypo.

YT0obbl BBECTU abCOMOTHOE
3HayeHVe pa3mepa, CHa4vana
BBeAWTe 3HaK $, a 3aTemM
3HaueHue.

3. Haxwmute knasuily Enter nnu
KHormky OK B A1anoroBom okHe
BBeauTe mecTonosioXXeHue B
BUAe umcna.

[Moka3aTb nnu
CKPbITb PYyYKN
CpesHMX ToYek
paBHOMEpPHON
Harpyskmu

BbibepuTe pyuky.

2. HanaHenu nHCTpyMeHTOB
LesIKHUTe A

PaBHOMepHbIe
HarpysKkm

PacnpeAeneHme N USMEHEeHNe Harpy3ok

43
Harpyskm

VI3MeHeHMe MeCTONO0N0XEHUS U KOMAIOHOBKN




3apava AeiicTtBne Tunbl Harpysok

[lo6aBnTb MNepeTawmTe pyyky cpefHen ToUKn | PaBHOMepHble

rNOBble TOUKN B o Harpyskm
y ~*" B HOBOE MecCTo. Py
paBHOMEpPHYHO
Harpysky
YaaneHne Todek | 1. BblbepuTe 04HY UM HECKONBKO | PaBHOMepHbIe
N3 paBHOMEpPHOW OMOPHbIX TOYEK. Harpyskm
Harpyskin 2. Haxmute knasuwy Delete.
Cm. Takxke

lNepemelleHne KOHLA VAW yria Harpysku € MOMOLLbIO pyyek (CTp 44)

3.6 lNepemelleHVe KOHLA UW yrna Harpysku c
NOMOLLbIO py4YyeK

Tekla Structures o603HayaeT KOHLbI 1 Yrbl HAarpy3ok pyykamu. C NOMOLLbHO
3TUX PyYeK MOXHO nepemMeLlaTtb KOHLbI 1 Yr/bl HAarpy30kK, He UCMonb3ys
pexXunM MpsAMOro NaMeHeHus.

=
1. Yb6eantech, UTo Nepekntoyatens NMpamoe nsmeHeHue R He aKTVBeH.
2. BblbepuTte Harpysky, 4Tobbl 0TOHPA3NUTL ee pyUKU.

Mpwv BbI6Ope Harpy3kun pyykn CTaHOBATCS MyprypHbLIMA. Y TNHENHbIX
Harpy3ok pyuyka NnepBoro KOHLA UMeET XenThlii LiBeT.

3. LenkHwnTe py4ky, KOTOPYHO TpebyeTca nepemMecTuTb.
Tekla Structures BbigensieT pyuky.

4. TlepemecTuTe py4Ky Tak Xe, Kak ntobon gpyron ob6bekT B Tekla Structures.

Ecnn B meHto daian --> HacTpoiku --> MepekntoyaTenm yctaHoBeH
dnaxok NMepeTackmBaHue, NPOCTO NepeTaLLMTe PyyKy B HOBOE MeCTO.

PacnpegeneHuve 1 U3MeHeHne Harpysok 44 MepeMeLLeHne KOHLA UK Yraa Harpysku ¢
NMOMOLLbIO py4dek



CM. TaKOKe

VI3ameHeHVie MecTonoNoXeHUA NI KOMMNOHOBKY Harpy3sku (ctp 41)

PacnpegeneHuve 1 U3MeHeHne Harpysok 45 MepeMeLLeHne KOHLA UK Yraa Harpysku ¢
NMOMOLLbIO py4dek



4

4.1

PaboTa c Harpy3kamu v
rpynnamm Harpy3ok

B 3TOM pa3gene nosicHseTcs, kak paboTaTb € Harpy3kamu 1 rpynnamu
Harpysoxk.

CM. CCbINKW HMXe:

MacwtabrpoBaHme Harpy3ok B BUAAxX Mozenu (CTp 46)
lMpoBepka Harpy3okK 1 rpynmn Harpysok (cTp 47)
MNepeMelleHme Harpy3okK B ApYryro rpynny Harpysok (ctp 50)
SKCNopT rpynn Harpysok (ctp 51)

VimnopT rpynn Harpysok (ctp 51)

MaCI.l.ITa6I/IPOBaHVIe Harpy3ok B BUaax moaenu

Tekla Structures MoxeT MacCLLTabUpoOBaTb Harpy3kmn BO BpeMs
MOZAeNIMPOBaHNS. 3TO rapaHTUPYET, UTO Harpy3ku He ByayT HacTONBKO Manbl,
YTO6bI 6bITE HE3aMETHbLIMU, U HACTONBKO BEINKN, YTOBbI 3aC/IOHATL
CTPYKTYpY.

1. B meHo ®aiin BbibepuTe HacTpoiikm --> MapameTpsbl 1 Neperigure K
HacTporikaM MogenmnpoBaHue Harpysku.

2. HaBknagke ANIMIHa CTpeNnKu BBeANTE MUHUMA/bHbIE U MaKCMabHble
pasmMepbl ANst TUMOB Harpy3oKk.

3. Haxmute OK.

Mpnmep

3ajaAnM, UTO ANA TOYeYHbIX Harpy3ok BennynHonm 1 kH n meHee anvHa
cTpenku B Mogenu pasHa 500 MM, a A1 TOUEUHbIX Harpy30K Be/INYNHON
10 kH n 6onee — 2500 mm. Tekla Structures nnHerHo MacwTabupyeT ANUHY

PaboTa c Harpyskamu v rpyrnnamun Harpysok 46 MaclwtabrpoBaHme Harpy3ok B BUAAX MoAenu



CTPeNKN ANA BCEX TOYEYHbIX Harpy3ok, uMmerowmx sennymHy ot 1 go 10 kH, B
npegenax ot 500 o 2500 mm.

& Napauerpsi ==l
CoxparuTe | Jarpysure| standard ¥ | CoxpanmTs kak

Mposepra Ha HoH)IDETE Ananna ctpenkn | Tewywmid koa | Esponeiickne Hopme | Bprmanceme egnniuer | AISC (US) | UBC (US) | CMG6 (F) | BAELIL(F) | IBC (US) | ACT

EOMITOHEHTH
Pazuepu wepTema ToueuHaa Harpyska

OBmerTE Weprexa MuHimaneHpii pasmep  1000.00 H  pasen 500.00 6T
0Burse

MakcumaneHBii pasmep 10000.00 H pasen 2500.00 Wit
P ——
Hymepaipa MuHeiiHan Harpyska

i MitHUmaneHBId pasmep  1000.00 Hfm pagen 500.00 GiBa
EXMEDOW 71 KEeCATHYHME pasp

Makcumanrbii pasmep 1000000 Hfw pasen 2500.00 vt

PacnpeneneHHas Harpyska
Murimanersii pasmep  1000.00 Himz pasen 500.00 s

Makcimanerbii pasmep 1000000 Himz pasen 2500.00 s

PaEHOmMEpHan Harpyaka
MuHmaneAbii pasmep  1000.00 Hm2 pasen 500.00 vt

Wakcumanerbii pasmep 1000000 Hm2 pasen 2500.00 vt

TemnepatypHaa Harpysca

MuHimanensii pasmep 100 K pasen 500.00 Tt

Makcimanerbii pasmep 2000 K pasen 2500.00 s

T

EAVHVLbI N3MepeHMsi 3aBNCAT OT HAaCcTPOEK, BbIbBpaHHbIX B MeHo Paiin -->
HacTpoiiku --> NapameTpsbl --> EAUHNLI U AeCATUYHbIE pa3psaAbl .

CM. TaKKe

PaboTa c Harpyskamu un rpynnamu Harpysok (cTp 46)

4.2 TMpoBepKa HAarpy3oK U rpynn Harpysok

[ns NpoBepKW Harpy3oK 1 rpynn Harpy3ok npesycMoTPeHO HeCKONbKO
CcnocoboB.

3anpoc CBOMCTB HarpysKu

MO>XHO NpOBepUTb rPynmny Harpy3ok 1 BeIMYMHY Harpyskn 1 oTobpasnTb 1x
Ha Buge mogenu. Tekla Structures Takxe BbIBOAUT AONONHUTENbHYH
nHGopmMauuIo 0 Harpyske B ANanoroBoM okHe 3anpocuTb 06bEKT. Ec/in B
ANanoroBomM okKHe PacueTHbie n NnpoeKTHble Mmoaenn Bbl6paHa pacyeTHaA
mogenb, Tekla Structures Takxe BblgensieT AeTanu, HecyLe Harpysky B 3ToM
pacquHoVI Mojenu.

1. B AamanoroBom okHe PacuyeTHble N NMpoeKTHblIe Mmoaenn Bbl6epI/ITe
pacyeTHYO MOA€eNb.

2. BblbepuTe Harpysky Ha BUAe MOAENN.

3. LUWenkHnTe NpaBo KHOMKOW MbILLN U BbibepuTe 3anpocuTsb.

Tekla Structures oTobpaaeT rpynmny Harpy3ok 1 BeIM4MHY Ha BUAE MOAENU U
BblAeNsieT AeTaNn, HecyLme Harpysky B BbIbpaHHOV pacyeTHOM MOJENN.

PaboTa c Harpyskamu v rpyrnnamu Harpysok 47 MpoBepka Harpy3oK 1 rpymnmn Harpysok




Takke NOSIBASIETCS ANAN0roBOe OKHO 3anpocuUTb 06BbEKT, coaepallee
AOMONHUTENBHYH MHGOPMALMIO O Harpy3ke.

g 2 100000M

r-

& 3anpocuts obbekT

GUID:  514986B5-0000-000B-3133-363337393330 Tun: 50 Cragua cBopim: 1

TowewHaA HaUCpyIHa

Fx = 0.00 Ey = D.00 Fz = -100000.00
0.00 Myy = 0.00 Mzz = 0.00

Cuna [H]
MomemT [Hp)

JonomHMTeIEHD I

HoenrupHrarop pOOMTENsCEODD =neMmeHTa: 0

Ma THna : loadm pointload

Hawano roopodeEaT [Md] IR = 3€000.00 ¥ = 30000.00 = = FZ00.00

Pa3aMep OTpEHMYMBAEDMEl pamMsm [wMa] - x = 1000.00 v = 1000_.00 = = 1000_00

M. pasMep OTpaHMYMBaADmMEN pamMmy [Md]: x = 35500.00 v = Z25500.00 = = &700.00
Maxc. pasmep OTDAaHWYMESDMEN pawmen [Ma] - x = 3e500_00 y = 30500.00 = = TT00_00
MmA TpyonE HETDYIEM : Tpynna 2

FUNETE OeTaIod H
BrmEeMTeE /MCRIDNMTE fMIETD OEeTEIIM: BREIDYMTE

OnpepeneHuve rpynnbl Harpy3oK, K KOTOPoV NPUHAANEXNT

Harpyska
MO>HO NPOBepPUTb, K KaKMM FpynnamM Harpysok npuHaaiexat BblbpaHHble
Harpysku.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepuTe MPynnbl Harpy3sok.
2. BblbepuTte Harpysky B Mogenn.

YT0bbI BbIOPaTh HECKOJ/IBKO HArpy3o0kK, yaepxmBanTte knasuwy Ctrl nnu
Shift.

3. B ananorosom okHe Fpynnbl Harpy3oK HaxmMuTe KHOMNKy Fpynnbl
Harpysok no BUAAaM Harpysok.

Tekla Structures BblgensieT rpynny Harpy3oK B A1anoroBOM OKHe.

PaboTa c Harpyskamu v rpyrnnamu Harpysok 48 MpoBepka Harpy3oK 1 rpymnmn Harpysok



Kak y3HaTb, Kakmne Harpy3ku BXoAaT B Fpynny Harpysok

MO>XHO NPoBepUTb, Kakne Harpyskn NprHaaaexaT K BolbpaHHOW rpynne
Harpysoxk.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepuTe Fpynnbl Harpy3oK.
2. B ananorosom okHe Fpynnbl Harpysok:

a. BbibepuTte rpynny Harpysok 13 cnmcka.

b. HaxmuTe kHonky Fpynnbl Harpy3oK nNo BUAAaM Harpysok.

Tekla Structures BblgensieT B MOAENN HArpy3Ku, MpUHaANexaLlme K
AAHHOV rpynne Harpysox.

MpoBepKa Harpy3ok ¢ NOMOLLbIO OTHETOB

MOXHO CO3ZaBaTb OTYeTbl MO Harpy3Kkam 1 rpyrnnam Harpysok u
MNCNONIb30BaTh UX AN NPOBEPKM MHGOPMALIMM HArpy3oK 1 rpynn Harpy3ok.

Mpu BbI6Ope B OTUETE MO Harpyskam CTPOKM, coAepkalliein naeHTudmkartop,
Tekla Structures BblensieT 1 BbI6MPAeT COOTBETCTBYHOLLYH Harpy3ky B
mMozenu.

B Tekla Structures npefycMoTpeHbl cneaytoLime CTaHAAPTHbIE LLAGIO0HbI
OTYETOB A/151 HAarpy3O0K W rPynmn Harpy3ok:

* L Loaded Part

* L Loadgroups

* L Loadgroups and loads
* L Loads

* L Part Loads

Mpumep

[na oTyeTa B AAHHOM MNpuMepe NCNOoNb3yeTcs LWabioH
L Loadgroups and loads:

PaboTa c Harpyskamu v rpyrnnamun Harpysok 49 MpoBepka Harpy3oK 1 rpymnmn Harpysok



Tekla Structures
Contract Mo: 1

ENGINEERS LOADGROUP BND LOAD REPORT

Contract Mame: Tekla Corporation Date: Z2.03.20132

** PLEASE NOTE THIS REFORT DOES NOT CONSIDER APPLIED MOMENTIS *+
Result X Result.¥ Besult.Z
LOAD EROUER NAME = Defaultfroup LOADGROUP TYPE = Permanent load
LOARD GROUP NAME = Wind load in X LOADEROUP TY¥PE = Wind load
Id:-135084 Lrez load 443335 [a] 1]
Id:1308¢& Lrez load 1139333 [a] 1]
Id:-13088 Zrez load 45000 [a] [i]
Id:135085 Zrez load a 45000 a
Id:15052 Zrea load 4] 84378 1]
Id:135035 Erez load -75000 [u] 1]
Id:13057 Lrez load [a] —-85000 1]
Id:=135098 Lrez load [u] -44335 1]
TOTAL FOR LOADGEROUD Wind load in X direc 134338 43 a

4.3 MepemelleHMe HAarpy3oK B APYryto rpynny Harpy3ok

MO>XHO N3MeHUTb FPynmny Harpy3ok, K KOTOPOW NPUHAANEXMT Harpy3ka, Uiu
nepemMecTuUTb Cpa3dy HECKOJIbKO Harpy3ok B Apyryro rpyrnny Harpysok.

Y106l NepeMecTnTb HarpysKkn B ApYyryro rpynny Harpysok, BbIMOJIHATE OAHO

13 CnesyroLmnx 4encTBun.

3apgaua

DewnctBune

I3mMeHeHwMe rpynnbl
Harpy3oK Ans Harpysku

ABaxabl LLEeNKHNTe Harpysky B MoAesnn.

2. B AnanoroBom OKHe CBOMCTB HarpysKu:

a. Bblbepute HOBYIO rpynny Harpysok B
cnvcke ms rpynnbl HarpysKku.

b. HaxwmuTte kHONKy NI3MeHUTb.

MepemelLieHMe Harpy3ok B
APYryro rpynny Harpy3sok

BbibepuTe Harpysku B MOAeNu.

2. HaBknagke PacyeT n npoeKTupoBaHue
BblbepuTe Fpynnbl HarpysoK.

3. B awanorosom okHe Fpynnbl HarpysoK:
a. BbibepuTte rpynny Harpysok.

b. Haxmwute kHonky I3mMeHUTb rpynny
Harpysku.

Cm. TaK)Ke

PaboTa c Harpyskamu v rpyrnnamu Harpysok

pynnupoBaHme Harpysok (ctp 19)
PaboTa c Harpyskamum 1 rpynnamu Harpy3ok (ctp 46)

50
Harpysok

HEPEMGLLI,GHI/IG Harpysok B ApPYyryto rpynny



4.4 DKcCNopT rpynn Harpysok

Fpynnbl HAarpy30K MOXHO 3KCMOPTMPOBATL B Gpalin 1 3aTem NCNONb30BaTb UX
B Apyro mogenwn Tekla Structures.

Mpexae Yem NpUCTyNnTb, y6eanTechb, YTO HEOBXOAMMbBIE FPYMMbl HArpy30K
CO34aHbl.

1. HaBknagke PacyeT n npoeKkTupoBaHue BbibepuTe Fpynnbl Harpy3sok.
2. B awanorosom okHe pynnbl Harpysok:

a. BblbepuTe rpynny unuv rpynnbl Harpy3ok, KOTopble TpebyeTcs
3KCMOpTMPOBaTb.

YT06bl BbIGPaTh HECKOBKO FPYNM Harpy3oKk, yaep>XnBamTe KnaBuLLy
Ctrl nnun Shift.

b. HaxmuTe KHOMKy 3KCMNOPT.
3. B AvanoroBom okHe AKCMOPTMPOBATb rpynmnbl HarpysoK:

a. HanamTte nanky, B KOTOpoOW TpebyeTca coxpaHUTb Gann rpynn
Harpysox.

b. Beeante nmsa ana ¢anna B nosne Bol6paHHbIe.

c. Haxmunte OK.

®arinbl rpynn Harpy3ok MMeKoT paclumpeHme . 1gr.

Cm. Takxke
VimnopT rpynn Harpysok (ctp 51)

pynnupoBaHme Harpysok (ctp 19)

4.5 ViMnopT rpynn Harpy3sok

Fpynnbl Harpy30K MOXHO MMMNOPTUPOBATbL 13 Apyro mogenn Tekla
Structures, npesBapuTeNIbHO 3KCMOPTUPOBAaB UX B pali.

Mpexae Yem NpUCTYNnTb, yoeamnTecb, YTO HeOH6XOAMMbIe rPyMnbl HArpy3oK
3KCMOPTUPOBaHbI B paiin.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibepnTe FPynnbl Harpysok.
2. B awnanorosoM okHe pynnbl HAarpy3oK Haxmute KHoMNky IMnopr.
3. B awnanorosoMm okHe UMNOpTMpoOBaThb rpynnbl Harpy3Ku:

a. Hanamte nanky, B KOTOPOW HaxoAnTcs dbarin rpynn Harpysok.

b. BbibepuTe $parin rpynn Harpysok (. 1lgr) Ang UMnopTa.

c. Haxmunte OK.

PaboTa c Harpyskamu v rpyrnnamu Harpysok 51 IKCMOPT rpynmn Harpy3ok



CM. Takxe
SKCMOPT rpynmn Harpysok (cTp 51)

IpynnnpoBaHve Harpy3ok (ctp 19)

PaboTa ¢ Harpyskamu v rpyrnnamMmm Harpysok 52 VIMMopT rpynn Harpy3ok



5 Co34aHVe pacyeTHbIX Mojenen

B aTOM paszene NosicHAETCS, Kak CO3jaBaTb pacyeTHble mogenn B Tekla
Structures.

Co3paBaiiTe pacyeTHble MOZENN Tak, UTOBbI OHWN COAEpPIKaNN TONbKO
OCHOBHble KOHCTPYKTUBHbIE JeTanu, KOTOpble BaM HEOBXOAMMO paccunTaThb U
CNpoeKTUPOBaThb. He Bk/tOUaliTe B HUX AeTann, KOTOPbIe He HECYT Harpysky.

CM. CCbINKW HMXe:

O6bekTbl, BKIHOUEHHbIe B pacyeTHble mogenu (cTp 53)
PUNbLTPLI B pacyeTHbIX Mogensx (cTp 54)
CozepxunmMoe pacyeTHoOM Mozenu (cTp 55)

Co3gaHune pacyeTHOM Mozenu (CTp 56)

5.1 O6BbeKTbl, BKJ/IIOYEHHbIE B pacyeTHble MoAenu

MOXHO onpezaennTb, Kakne 06bekTbl AOKHbI BKAKUATLCA B PACYETHYH
mogenb. Tekla Structures aBToMaTnyeckn BKAKOYAET UAK UTHOPUPYeT
HeKOTOpble 06BHEKTbI.

CnepytoLme GakTopbl BAUSAKOT Ha TO, Kakne ob6bekTbl Tekla Structures
BKJIIOYaeT B pacyeTHble MOAeNu:

* OunbTp pacyeTHOM Mmogenwn (cTp 54)
+  Cogepxmmoe pacyeTHon mogenu (cTp 55)

+ To, Kakne 0bbeKThl Bbl BblbUpaeTe, fobaBnsdeTe (CTp 68), yaansere
(cTp 68) nn NponyckaeTe BPY4HYHO

Tekla Structures nrHopupyeT B pacueTe cnegytoLime 06beKTbl, JaXKe eCan OHU
BK/IHOYEHbI B PaCHETHY MOAeNb:

*  OTGUNLTPOBAHHbLIE AeTanN 1 Harpy3Kku
*  O6beKTbl KOMMOHEHTOB (Manble AeTanu, 6ONTbl 1 apMaTypHbIe CTEPXKHN)

+ [leTanu c pacyeTHbIM K1accoMm (cTp 147) NMponycTUTb

Co3gaHue pacyeTHbIX Mogene 53 O6beKTbl, BK/IHOYEHHbIE B pacyeTHble MOAenn



+  [eTanun, COOTBETCTBYHOLLAA KOTOPbIM pacyeTHas AeTaslb 6bl1a yaaneHa
(cTp 88)

CneayroLie KOMNOHEHTbI 334at0T PacyeTHble CBOMCTBA CO3ZaBaeMblX
AeTaneni, No3ToMy 3T AeTan BK/IKOYAKTCA B pacUeTHbIe MOAE/N:

+ HasBec (557)

+ 3paHue (S58) 1 (S91)

+  dopmMupoBaHue nepekpbiTUA (61) 11 (62)
+ depma (S78)

Hanpumep, BepTriKanbHble 1 AnaroHasibHble AeTann, CO34aHHbIe
KomrnoHeHToM PepmMa (S78), B pacueTe paccMaTpUBaOTCA Kak Packochl.

CM. Takxe
Kak npoBepunTb, Kakme 06beKTbl BKAKOUYEHbI B pacCHeTHY Mojenb (CTp 59)

M3meHeHVe cofepXrmMoro pacyetHonm mogenn (ctp 60)

q)I/Iﬂprbl B paCyeTHbIX MoAaensax

Ansa BbibOpa AeTanei, BKIKYAEMbIX B PaCHETHYH MOJAe/b, MOXHO
NCnonb3oBaTh GUNbLTP pacyeTHo mogenn. C NoMoLLb GUABTPOB TakXe
MOXHO yKa3aTb, Kakye 13 BKKUYaAEeMbIX B PaCHETHYIO MOAeNb AeTanem
LO/IKHBI CYNTATLCA BTOPOCTEMEHHbIMU PacyeTHbIMU AeTansaMn Uan
packocamu.

B cBoncTBax pacyeTHoM Mozenu (cTp 127) npefyCcMOTPeHbI cnegyroLime
dunbTpSLI:

*  ®OuUnbTp pacyeTHOW Moaenm
*  ®unbTp ANA IN1EeMEHTOB-CBSi3el
*  ®UNbTP BTOPOCTENEHHbIX 3/IEMEHTOB

3TK GUNBTPLI OCHOBaHbI Ha dUNbTPax Bblbopa, 1 Tekla Structures coxpaHsaeT
X HAaCTPOMKM BMeCTe CO CBOMCTBaMU PacyeTHOW MoAenn. 3TO 3HaUUT, YTO Bbl
MOXeTe BEPHYTLCA U MPOBEPUTb KPUTEPUK, KOTOPbIE UCMOJIb30BanuCh ANA
BblbOpa 06BEKTOB.

Tekla Structures aBToMaTMyeckn g06aBAAET HOBble 06bEKTHI, CO3aBaeMble B
busnueckonn Mmogenun, B pacHeTHY0 MojeNb, eCI OHU COOTBETCTBYHOT
KpUTepmsaM GuabTpa pacHeTHOM MOAENN N COAEPXKMMOMY PacHeTHON MoAenn
(ctp 55).

COBET /cnonb3yinte ¢punbTp pacyeTHoOW Modeny, 4tobbl 0oTGUNbLTPOBaTL U3

paC‘—IETHO|7| MoZenn HeHecymne KOMMoOHeHTbl, HanpmMep TopueBble
NAaCTUHbI, OrpaXaeHnma 1 Tpanbl.

Co3saHve pacyeTHbIX Mogenel 54 O6beKTbI, BKIHOUEHHbIE B pacyeTHbIE MOAENM



CM. TaKOKe

O6bekTbl, BKIHOUYEHHbIe B pacyeTHble Mogenn (cTp 53)

Copep>xmmoe pacyeTHOU Moaenm

NMoMnMo GunbTPa pacyeTHOM MoJenu, onpesennTb, Kakme 06bekThbl
BKJ/TOYAKOTCA B paCyHE€THYHO MOA€e/1b, MOXHO NyTEM Bbl60pa COOTBETCTBYHOLLIETO
3HayveHMsA napameTtpa Copaep>kumoe pacyeT. Moaenu.

Bo3MOXHbI canegyrowmne BapmaHTbl:

MapameTp

OnucaHune

Bbi6paHHble geTann n
Harpyskm

BkntouaroTcs TONbKO BblOpaHHbIe AeTann 1 Harpyskuy,
a TakXke AeTanun, co3jaBaemble KOMMNOHEHTaMU, eCu
OHW COOTBETCTBYIOT KpUTepuamMm GuabTpa pacyeTHoOM
MoZenu.

Y106kl BNOCNEACTBUM A06aBUTb UAW YAANUTL AeTanu
N Harpysku, UCNob3yiTe cesyroLine KHOMKA B
ANanoroBom okHe PacueTHble N NPOeKTHbIe
Mopenu:

+ [o6aBuTb Bbl6paHHble 06BEKTbI

*  YaanuTb Bbl6bpaHHble 06BEKTbI

MonHaa mopgenb

BrkntouatoTca BCe raBHble AeTanu 1 Harpysku, 3a
NCKOYEHVEeM AeTanein ¢ pacyeTHbIM KJ1aCCoM

(cTp 147) NponycTuTtb. Tekla Structures
aBTOMaTM4Yeckn fobasnsaeT ¢usnyeckme obbekTbl B
pacyeTHyt MoAenb Npuv UX CO34aHNN, eCIN OHN
COOTBETCTBYHOT KPUTEPUSM PUNbTPa PacyeTHOMN
MoZenu.

3aaaTb OCHOBaHue
mMopenwu, sbi6bpas
AeTanmn v Harpysku

BkntouaroTcst TONIbKO BbIOpaHHbIE KOMOHHbI,
nepexkpbITUSA, 6anKy NepekpbITUA N Harpy3ku, ecm
OHW COOTBETCTBYIOT KpUTepuamMm GuabTpa pacyeTHoOM’
mozenu. Tekla Structures MeHsieT KONOHHbI B
dun3nyeckon moaenn Ha onopsl.

CM. TaKKe

PUNbTPLI B pacyeTHbIX Mogensax (cTp 54)

CoszaHune pacyeTHOM Mozenu (cTp 56)

JlobaBneHvie 06BHEKTOB B pacyeTHYH Mozenb (CTp 68)

YaaneHvie 06beKkToB 13 pacHeTHOM Mogenu (cTp 68)

I3MeHeHMe coaepX1MOoro pacyeTHol mogenu (ctp 60)

Co3gaHue pacyeTHbIX Mogene

55 O61BEKTbI, BKAHOYEHHbIE B pacyeTHble MOoAenn




5.2 CospaHwme pacyeTHOM Mmopenu

B Tekla Structures cyuiecTByeT HECKO/IbKO CMOCOHBOB CO34aHNSA PacHeTHOMN
MoZzenu.

MOXHO €O3ZaTb pacyeTHYH MOJe/b, KOTOpas BK/IOYaEeT B Cebs BCe feTanu U
Harpysku, NpucyTcTBytoLMe B Gp13NYECKO MOZeNn, A TONIbKO BblIbpaHHbIe
AeTann n Harpysku. MOXHO Takxe co3/aTbh HOBYH pacHeTHYH MoJeNb nyTem
KOMMPOBaHUA CyLLeCTBYIOLLEN Y CO34aTb MOZeNlb MOAANIbHOro pacyerTa.

PekoMeHAyeM cHauvana BK/IOUYMTb B PACUETHYH MOAE/b TONIbKO KOIOHHbI U
y6eanTbCs, UTO KOJIOHHbI NapannenbHsbl. Nocne atoro 4o6aBnsiite OCHOBHbIE
6ankn 1 gpyrve Heobxoanmble AeTanu.

CospaHve pacueTHOU Moaenm AJist Bcex Uin BblGpaHHbIX
06BHEeKToB

1. HaBknagke PacyeT n npoekTupoBaHuMe BbibepnTe PacyeTHble U
NPoeKTHbIe MOoAENN, YTOObl OTKPLITL ANanorosoe okHo PacyeTHble n
NpoeKTHbIE MoAes .

2. HaxmwuTe kHonky Co3paTh, YTO6bI OTKPbLITE AManoroBoe okHo CBOMCTBA
pacueTHOV Mmoaenu.

3. HaBknagke PacueTHasi Mogenb BblibepuTe NPUNOXKEHNE pacyeTa,
KOTOpOe Bbl XOTUTE MCMONBL30BaThb, U3 cnincka MprnoxxkeHme pacyeTa.

4. BBeauTe yHUKaNbHOE UMS AN PaCUETHON MOZESN.

HanpriMep, MOXHO MCNONb30BaTb VMS, OMMUCbIBatOLLLEe YacTb
dunsmyeckon Mogenn, KOTOpyto HeObX0AMMO paccUmTaTb.

5. Yrtobbl caenatb pacyeTHYO MoZenb 6bonee TOUHOW, BbibepuTe O4MH U3
cnepyrowmx GunbTpos (CTp 54):

*  ®PuUnbTp pacueTHo moaenu
«  ®PUNbTP ANA INeMeHToB-cBa3el
*  ®UNbTP BTOPOCTENEHHbIX 3/IEMEHTOB

6. BblibepuTe 04VH N3 BapUaHTOB COAEPXMMOro pacyeTHOW MoLenu
(cTp 55). BHe 3aBMCMOCTM OT BbIOBpPaHHOI0O BapmaHTa Bbl JIerKO MOXeTe
£n06aBUTL (CTp 68) 1 yaanuTb (CTp 68) 06beKTbl BNOCIEACTBUN.

* Bbl6paHHble AeTann u Harpysku
*+ MonHasa mopens
+ 3apaTb OCHOBaHMe Moaenu, Bbi6paB AeTann U Harpysku

7. Ecnn Bbl Bbibpanv Bel6paHHble AeTanm v Harpyskm nin 3agatb
OCHOBaHuWe moaenu, BbibpaB AieTann n HarpysKku, Bolbepute fetanu u
Harpysku B G13n4eckon mogenu.

Co3gaHue pacyeTHbIX Mogener 56 Co3gaHue pacyeTHON Moaenu



Ans BbI6Opa 06BEKTOB MOXHO, HanpyMep, NCNo/Ib30BaTb KaTeropumn
OpraHusatopa.

O6paTtuTe BHMMaHMe, YTO e/ Co34aTb PacyeTHy0 MoAenb ANs
BblIOpaHHbIX 06 bEKTOB, a 3aTeM C MOMOLLbIO GUAbTPa pacHeTHON Mogenu
NCKNIIOYNTb N3 Hee HeKOTopble 06bekTbl, BEPHYTLCSA K MepBOHaYanbHO
BblbpaHHbIM 06bekTaM byzeT HEBO3MOXHO, Jaxe eC/In CHATb
dunbTpaymto.

Mpn HeobX0AMMOCTI 3aZaliTe Apyrve CBOWNCTBA PacyeTHOW Mozenu
(ctp 127).

Hanpl/lMep, eC/1 BaM HY>XHO BbINMO/THNTb HEeNMHENHbIN pacyeT, NSMeHNTE
MeTO/ pacyeTa Ha BK/1ajKe Pacuyer.

Haxxmute kHonky OK, UTo6bl CO34aTh PaCHETHYH MOZENb.

Co3p,aHv|e MoAaein MoAaJibHOIro pacydeTa

3 moaenen Tekla Structures MOXHO cO34aBaTb MOAENV MOAANILHOIO
pacyeTa. B Mogenax MoAanbHOro pacyeta BMeCTO pacyeTa HanpskeHnn
onpesensitoTCsa pe30HaHCHasa YacToTa N XapaKTep CBSA3aHHbIX C Hel
KOHCTPYKTUBHbIX AedopmMauuii, Ha3biBaeMbli popMamMy konebaHuii.

1.

Ecnn Bbl XoTUTe CO34aTb pacyeTHYH MOJe b A1 KOHKPETHbIX AeTanein,
BblbepuTe X B MOZeNN.

Ha Bknagke PacyeT u npoekTupoBaHue BbibeprTe PacyeTHble u
NnpoeKkTHble Moaenu.

B ananorosom okHe PacyeTHble 1 NPOEKTHbIE MoAeNIN HaXMUTe
KHornky Co3paThb.

B ananorosom okHe CBOMCTBA pacyeTHO Moaenu:
a. 3apalite 6a3oBble CBOVCTBA pacyeTHoOn mogenu (cTp 127).

b. Ha Bknagke Pacuet BbibepuTe fla 13 cnmcka Moaenb MoaanbHOro
pacuerTa.

c. Haxmwure kHonky OK.

Ecnv HeobxoanMo, 3a4aliTe MofanbHble Macchl (CTp 63) ANA pacyeTHOMN
Mozenwu.

KonupoBaHue pacueTHO moaenu

MOo>HO C034aBaTb KON CyLLeCTBYHOLWNX PACHETHBLIX Mop,ene|7|. Konnwn 3atem
MOXHO NCMNOJ/Ib30BATb, Hanpumep, 4ada co3jaHna OoTAe/IbHbIX PpacyeToB C
pa3inyHbIMK NMapaMeTpamMin.

1.

Ha Bknagke PacyeT U npoeKkTupoBaHue BbibepnTe PacyeTHble u
NpoeKTHbIe MoAeNn.

Co3gaHue pacyeTHbIX Mogene 57 Co3gaHue pacyeTHON Moaenu



2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAeNN:
a. BbibepuTe pacyeTHy MoZenb 415 KONMPOBaHUS.
b. HaxmuTe KHonky KonupoBaTb.

Tekla Structures go6aBnsieT HOBY PacHeTHYH MOZEeNb B CMMCOK C
MMeHeM <UMSAl NUCXOAHOV Moaenu> - Konus.

3. |_|pl/| HGO6XO,£I,I/IMOCTI/I BHECNTE M3MEHEHWA B paCYETHYHO MOAe/1b,
pacyeTHble AeTann Ui X CBOWCTBA.

YaaneHue pacueTHol moaenu
HeHy)KHbIe pacyeTHble MOAENTN MOXHO YAa/INTb.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHble MoAenNn.

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOoAeNN:
a. BblbepuTe pacueTHyto Mojerb.
b. HaxmuTe KHOMKY YAanuThb.

3. Haxmute kHonky Aia, YTO6bLI NOATBEPAUTL YAaNeHue.,

Co3gaHue pacyeTHbIX Mogene 58 Co3paHuve pacyeTHON Moaenu



6 IamMeHeHre pacyeTHbIX
MoJenen

B aTom pasjene pacCMaTpmBaeTCA BHeECEHNE N3MEHEHWNI B pacyeTHble
MOJENIN, a TakXe pa60Ta C obbekTaMu pacyeTHbIX Mop,ene|7|.

CM. CCbINKW HMXe:

Kak npoBepunTb, Kakme 06beKTbl BKAKOUYEHbI B paCHeTHYH Moenb (CTp 59)
N3MeHeHVe cBONCTB pacyeTHOW Mozenu (cTp 60)

JlobaBneHvie 06BeKTOB B pacyeTHYH Mogenb (CTp 68)

YaaneHve o6beKkToB 13 pacyeTHOW Mogenu (cTp 68)

Co3gaHvie pacyeTHOro y3na (cTp 69)

Co3pgaHwve xecTkom cBasm (ctp 71)

ObbeanHeHVe pacyeTHbIX Y310B (CTp 72)

Co3gaHune pacyeTHOU Mozenu (cTp 56)

6.1 Kak npoBepwuTb, Kakme 06beKTbl BKJ/IIOUEHbI B
pacueTHylo moAenb

MO>XHO NPOBEPUTbL, Kakne AeTann N Harpy3Kn BKIOUEHbI B PaCYETHYHO
Mozenb.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHble MoAenNn.

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOoAeNN:

a. BblbepuTte pacueTHyto Mogensb.

3mMeHeHMe pacyeTHbIX Mogenel 59 Kak npoBepuTb, Kakie 06beKTbl BK/IHOUEHb! B
pacyeTHy0 Mogesb



b. HaxmuTe KHOoNkKy Bbi6paTb 06bEKTHI.
Tekla Structures BblgenseT v BbIbMpaeT geTann Harpysku B
dur3nyeckon mogenn.

YT0bbl CHATL BblAeNeHMe, LWenkH1UTe Ha GoHe BUAa.

CM. Takxe
O61BbekTbl, BKIHOUYEHHbIe B pacyeTHble mogenu (cTp 53)
JlobaBneHvie 06EKTOB B pacyeTHYH MoZenb (CTp 68)

YaaneHve o6beKkToB 13 pacyHeTHOW Mogenu (cTp 68)

6.2 I3MeHeHMe CBOMCTB pacyeTHON Mmoaenu

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHbIe MoAenNn.

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOoAeNN:
a. BbibepuTe pacueTHy MoJesnb, KOTOPYHO TpebyeTcs N3MEeHUTb.
b. HaxmuTe kHonky CBOMCTBA.

3. B amanoroBom okHe CBOMCTBA pacyeTHON Moaenu:
a. W3meHunTe cBONCTBA.

b. HaxmuTe KHonky OK Ana coxpaHeHnss U3MeHeHWiA.

Cm. Takxke

3MeHeHVe cogep>XMMOoro pacyeTHom mogenn (ctp 60)

OnpegeneHve HacCTpOeK OCeli pacyeTHOM Mozenu (cTp 61)
OnpegeneHvie cericMnYeckmnx Harpy3ok Ans pacveTHoM mogenu (cTp 62)
OnpegeneHve MOAAJIbHbIX MacC A8 pacyeTHOM Mmozenu (cTp 63)
OnpegeneHye CBOWCTB MPOeKTUPOBaHMA pacyeTHON Mozenn (cTp 64)
OnpegeneHve NpaBua pacyeTHOM Mogenn (cTp 65)

CBoKcTBa pacyeTHOM Mmogenn (ctp 127)

MN3meHeHne coaep>KMMOro pacyeTHoOW Mmogenu
Co,u,ep>|<|/||v|oe CyLecTByrOLWNX paCyeTHbIX MOAeﬂeVI MO>XXHO 3MEHWUTb.

Mpy N3MEHEHWM COAEPXMMOro pacyeTHol mozenu Ha MonHas mopenb Tekla
Structures aBTomaTU4eckn JobaBnseT BCe AeTanu U Harpyskun B GprU3n4eckoit

ViameHeHne pacyeTHbIX Mo,qene|7| 60 Vi3meHeHne CBOCTB pacquH0|7| Moaenn



MOJeNn B PaCHETHYH MOZeNb, €C/IN OHN COOTBETCTBYHOT KPUTEPUSIM UNbTPA
pacyeTHOW Mozenu.

1. HaBknagke PacyeT n npoekTuUpoBaHue BbibepnTe PacueTHble U
npoeKkTHblie MoAenu.

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAeNN:
a. BbibepuTe pacueTHy MoAesb, KOTOPYHO TpebyeTcs N3MEHUTb.
b. HaxmuTe kHonky CBOMCTBA.

3. B amanoroBom okHe CBOMCTBA pacyeTHO Moaenu:

a. Hasknagke PacueTHas Mopenb BbibepuTe Tpebyemblii BApUaHT 13
cnucka Cogeprkmmoe pacuyeT. moaenun CozepXxnmoe pacyeTHoM
Mogzenwu (cTp 55).

b. Mpn HeEOH6XOAMMOCTN N3MEHUTE HACTPONKN GUAbTPaA pacyeTHOM
Mogenu (ctp 54).

c. Haxmute kHonky OK Ans cOXpaHeHust CBOMCTB pacyeTHOM MoLenn.

Mpumep

YT06bI N3MEHUTL COAEPXIMMOe pacyeTHo Mogenu ¢ NMonHaa Moaenb Ha
Bbi6paHHble AeTann U HarpysKu:

1. CkonupyinTe pacyeTHYO MoZenb (CTp 56), CO34aHHYH C UCNONb30BaHVEM
BapuaHTa NMNonHaa moaens.

2. VI3MeHWTe coepXNMOe CKOMMPOBAHHOW pacyeTHOM MOZAENN Ha
BbiGpaHHbIe AeTanun N HarpysKku.

3. Ypanute HEeHY>XHbIe A€Ta/ N N Halrpy3kn N3 pacquHon Moaenu.

CM. Takxe
YaaneHvie 06beKkToB 13 pacveTHOM Mmoaenn (cTp 68)

JlobaBneHvie 061HEKTOB B pacyeTHYH Mogenb (CTp 68)

OnpepeneHne HaCTPoeK oceli pacveTHOW moaenun

MOXHO 3a4,aBaTb N N3MEHATb HAaCTPOMKM pacyeTHbIX OCen BCeN pacyHeTHOMN
MoZenu, Ytobbl 3TV HACTPOVIKN MPUMEHSNNCL KO BCEM AeTasiiM B PacHeTHOM
Mozenn.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHble MoAenNn.

2. B amanorosom okHe PacyeTHble M NPOEKTHbIE MOAE/NN BbINoNHUTE
O4HO N3 CNesyroLUNX AeCTBUIM:

*  YT0bbl ONpesennTb HAaCTPOMKN OCel AN HOBOWV pacyeTHOM MoAenu,
HaxxmMmuTe KHonky Co3AaaThb.

Vi3meHeHne pacyeTHbIX Mo,qene|7| 61 Vi3meHeHne CBOCTB pacquH0|7| Mo4enn



*  YT0Obl I3MEHUTb HAaCTPOWKN OCe CyLLEeCTBYHOLLEN pacHeTHOMN
MoZenu, BbibepuTe pacyeTHy0 Mojenb 1 HaXXMUTe KHOMKy CBOMCTBA.

3. B ananoroBom okHe CBOMCTBa pacyeTHOW moaenm:

a. B cnucke MecTtonosio)XXeHVe OCU 3/1IeMeHTa Bbl6epI/ITe OAVH N3
BapPMaHTOB.

Mpw BbIbOpe BapnaHTa 3HaYeHWe Mo YMOTYaHUIO ANS Moaenn
Tekla Structures ncnonb3yeT CBOMCTBA OCel OTAENIbHbIX PacHeTHbIX
AeTanein.

b. Haxmute OK.

Cm. TaK)Ke

OnpegeneHve UM N3MeHeHre MeCTOMNOI0XEHUS OCU pacyeTHOW AeTanu
(ctp 85)

OnpegeneHrie MeCcTONONOXEHNSA PacyeTHbIX geTanein (cTp 84)

OnpeaeneHve ceMCMNUYECKUX HarpysoK AN pacyeTHOM

Moaenm
,ﬂ,ﬂﬂ pacHeTHbIX MOAeﬂeVI MOXXHO OrpegendaTb 4ONOJIHNTE/IbHbIE 6oKoBble
cencMmmyeckme Harpysku. CeicMmyeckme Harpyskm co3garoTca B
HanpaBneHNAX ocei X n'Y B COOTBETCTBUU C pPA4AOM CTPOUTENBHBIX HOPM C
NCnoJib3oBaHMeM noagxoaa Ctatnveckmnx sKkBBa1€HTOB.

Mpexae yem NPUCTYNnTb, ybeanTech, UTO B MeH0 ®Paian --> HacTpoiku -->
MapameTpsbl --> MogennpoBaHune Harpyskm --> Tekywmia Kog BbibpaHa
COOTBETCTBYHOLLIAS HOPMa MOAENMPOBAHNS Harpy3oK.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibeprTe PacueTHble U
NpoeKTHbIe MoAenNn.

2. B pmanoroBom okHe PacuyeTHble Y NPOEKTHbIe MOAENMN BbINOJHUTE
O4HO U3 CefyoLmnxX AeiCTBUNA.

*  YT0bbl CO34aTb HOBY MOJE/Ib CENCMNYECKOro pacyeTa, HaxMmuTe
KHornky Co3paThb.

*  YT06bl M3MEHUTb CYLLLECTBYHOLLYIO PaCUYeTHYH MOZesb, BbibepuTe
pacyYeTHYH MOoZeNb U HaxMmnTe kKHonky CBOMCTBaA.

OTKpoeTcs Ananorosoe okHo CBOMCTBA pacveTHO moaenu.
3. HaBknaake CeicMUYeCKNIA:

a. B cnucke Tun BbibepuTe CTPOUTENIbHBIE HOPMbI, KOTOPbIE BYAYT
MCNONb30BaTbCs B ceicMMYeckoM pacyeTe A1 GopMUpoBaHUS
CencMmnYecknx Harpysoxk.

b. 3aaaiTe ceicmMmnyeckne CBOWCTBA.
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4. Ha Bknagke CelicMmnueckue Macchbl onpeenmTe Harpysku 1 rpynbl
Harpy3ok, BK/itoYaeMble B CeiCtMUYeCcKniA pacyerT:

a. [ns BkIOUYeHUss COBCTBEHHOrO Beca AeTane ycTaHoBuTe $paxok
Bxk1oUnNTb CO6CTBEHHbI Bec B KauecTBe ceiicMmnuyecKkoii Macchbl.

b. MNpun HeobxoAMMOCTN HaxMuUTe kKHorky KonnpoBaTb Macchbl
MoAaNbHOro pacyeTa, UTobbl BKIHOUUTL B CEACMUYECKUNIA pacyeT Te
e rpynmbl Harpy3oK, YTo 1 B MOAA/bHbIA pacyer.

C. YTO6bl MepeHecTV COOTBETCTBYHOLLME FPYMMbl HArpy30K B TabnuLy
BkloUueHHbIe rpynnbl HarpysoK, Bolbepute X 1 HaxuMaiTe
KHOMKW CO CTpenkKamu.

d. [Ans kaxzgol rpynnbl Harpy3ok B Tabnuie BkoUeHHble rpynnbi
Harpysok BBeAuTe KO3GPULNEHT HarpysKu.

5. Haxwmunte OK.

Cm. TaKk)xe

CBowcTBa pacyeTHoM mogenu (ctp 127)

Onpep,enel-me MoAaJ/ibHbIX MacCC Ans pacquHoi/’l Mmoaenv
BmecTo pacueTa HanpsXKeHn MOXHO BbIMONHATL MOAA/bHbIN pacyeT. B
MOZJa/IbHOM pacyeTe onpeAenstoTcs Pe30HaHCHbIE YacTOTbl U CBA3AHHbIN C
HUMU XapakTep gedopMaLny KOHCTPYKLUNI (Tak Ha3biBaeMble GOpPMbl
KonebaHmin). g MOJanbHOro pacyeta MOXHO OMnpesennTb MojanbHble
MaccCbl, KOTOpbIe ByAyT NCNONb30BaTLCA BMECTO COYETaHNIN CTaTUYECKMX
Harpysox.

1. HaBknagke PacyeT n npoekTupoBaHuMe BbibepnTe PacyeTHble U
NpoeKTHbIE MoAes.

2. B amanoroBom okHe PacyeTHble N NPOEKTHbIe MOAENN BbINONHUTE
O4HO 13 CNesyroLUNX AeACTBUM:

*  Yrt0bbl CO34aTb HOBYIO MOJE/Ib MOZAANIbHOIO pacyeTa, HaxXMnTe
KHornky Co3paThb.

*  YT106bl I3MEHUTL CYLLLECTBYHOLLYH pacYeTHY MOZeNb, Bbibepute
pacyeTHY MOZeNb U HaxMuUTe KHomnky CBOMCTBA.

OTKpoeTcs AnanoroBoe okHo CBOACTBa pacyeTHOV Mogenw.

3. HaBknagke Pacuet B cnivicke Moaenb MoAanbHOro pacyeTa BbibepuTe

Aa.

3710 NpuBegeT K Tomy, uTto Tekla Structures 6yaeT nrHopupoBaTb
coYeTaHusa CTaTUYeCcKmX Harpysok.

4. Ha Bknagke MoaanbHbIA pacyeT 334aiiTe CBOMNCTBA MOAAIbHOMO
pacyeTa v rpynnbl Harpy3ok, kotopble 6yAyT BKAOUEHbI B MOAANbHbIV
pacyeT B kayecTBe Macc:
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BBeaunTe Uncno paccumTbiBaeMbix Gopm KonebaHui.
b. BseanTe MakCMMa/bHYH YacTOTy AN pacyeTa.

C. YcTaHoBWUTe cOOTBeTCTBYHOLLME Gnaxkn BkaovaTb CO6CTBEHHbIN
Bec, UTOObI YKa3aTb, B Kakmx HanpaeneHusx Tekla Structures byaet
BK/IH0UaTb B MOZa/IbHbI pacyeT COBCTBEHHbIN BeC AeTanen.

d. Mpwn HeobxoAMMOCTN HaxmMuTe KHOMKy KonmnpoBaTtb
celicMmyeckue Macchbl, YTO6bl BKIHOUNTL B MOZA/IbHBIA pacyeT Te
e rpynmbl Harpy3oK, YTo 1 B CEMCMUYECKUIA pacyeT.

e. YTo6bl MepeHecTV COOTBETCTBYHOLLME FPYMMbl HArpy30kK B TabnuLy
BkloUeHHbIe rpynnbl HarpysoK, Bolbepute X 1 HaxrMaiTe
KHOMKW CO CTpenKamu.

f.  [na kaxaow rpynnbl Harpy3oK B TabsvLe BkAOUeHHbIe rpynnbl
Harpysok BeeAuTe Ko3bPuULMeHT 3anaca NPoOYHOCTN 1 3aaiiTe
HanpasneHne macc.

B cton6ue HanpaBneHue mMacc BbibepuTe OAVH U3 BapMAHTOB:
* XYZ pnsa BKNHOUEHUSt Harpy3ki Mo BCeM TPeM HanpaBieHUsIM.

*+ 3HauyeHwue no ymMmon4dyaHuio anga mogenun 414 BKIKYeEHNA
Harpysku To0/1bKO B HanpaBieHW Harpys3ku.

5. Haxwmunte OK.

CM. Takxe
Co3aaHue pacyeTHOM Mogenu (cTp 56)

CBoKcTBa pacyeTHOM mogenn (ctp 127)

OnpepeneHvie CBOVICTB NPOEKTUPOBAHUS pacyeTHOM

Moaenm

MOXHO onpefenstb N N3MeHATb CBOWCTBA NPOEKTUPOBAHUS BCel pacyeTHOM
MOZenu, YTobbl 3TV CBOWNCTBA MPUMEHSNNCL KO BCEM AETasIIM B PaCHeTHOW
Mozenn.

1. HaBknagke PacueT n npoekTupoBaHue BbibepnTe PacueTHble U
npoeKTHble Mogenu.

2. B awanoroBoM okHe PacyeTHble U NpoeKTHbIe MoAesIN BbiNoNHUTe
O4HO 13 CNesyroLLNX AeACTBUM.

*  YT0bbI ONpesennTb CBOMCTBA NMPOEKTMPOBAHNS A1S HOBOV pacyeTHOM
MOZenun, HaxmMmuTe kHornky CospaTthb.

*  YT0Obl MI3MEHUTbL CBONCTBA MPOEKTUPOBAHUSA CyLLECTBYHOLLEN
pacyeTHOW MOZAEeNu, BbibepuTe pacHeTHY MOLENb N HAXXMUTE KHOTMKY
CeoicTBa.

3. B awanorosoM okHe CBOMCTBA pacyeTHO Moaenu:
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a. Mepengnte Ha Bknaaky NMpoekTupoBaHue.

Ananorosoe oKHO COAEPXUNT OTAE/IbHbIE BK/1a4KW npOEKTVIpOBaHVIe
ANna Ctann, 6eToHa u necomMatepumanos.

b. BblbepurTe NPOEKTHbIE HOPMbI 1 CMOCO6 NPOEKTMPOBAHUSA ANS
KaXzoro matepuana.

C. |_|pI/I HEO6XO[],I/IMOCTI/I N3MEeHWTe CBOWCTBA NMPOeKTNpPoOBaHNA.

LLlenkHnTe 3anunck B CToN6LEe 3HaUEHME 1 BBEAUTE 3HAUEHME UK
Bbl6epuTe BapnaHT.

d. Haxmunte OK.

Cm. TaKk)xe
OnpegeneHue CBOWVCTB MPOeKTUPOBaHNA 4SS pacyeTHbIX geTanei (cTp 80)

CBoKcTBa pacyeTHOM mogenn (ctp 127)

OnpepeneHvie NpaBwJ pacyeTHO Moaenu

MpaBuna pacyeTHON MoZenv NO3BONAKT onpeaennTsb, kak Tekla Structures
byaeT obpabatbiBaTb OTAe/bHbIE AeTanu NPy CO34aHNM PACHETHbLIX MOAeseid,
a Takxe Kak JeTanu COeANHSIOTCS APYT C APYroMm.

Omkpsimue 0uan0208020 okHa «lpaeuna pacyemHoii modenu»
Ananorosoe okHO MpaBwuaa pacvyeTHOW MOAENU CNYXUT AN PaboThl C
npaBmnnamm pacquHon Mojenu.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibepTe PacueTHble U
NpoeKTHbIe MoAenNn.

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAeNN:
a. BblbepuTe pacueTHyo Mojerb.
b. HaxmuTe kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBa pacyeTHO Moaenum nepeianTte Ha
BKnagky PacueTHas mopenb 1 Haxmute kHonky Mpasuna pacyeTHom
Mojenwu.

OTKpoeTcs Ananorosoe okHo MpaBuna pacueTHOW Moaenu.

Jo6aeneHue npasuna pacyemHoii modenu
1. OTkpoliTe gnanorosoe okHo MpaBuna pacueTHoi moaenu.

2. Haxmute kHonky [,06aBUTb, YTOOLI ONpesennTb, Kak ABe rpynmbl
feTanen 6yayT coefMHEHbI APYr C APYroM B pacyeTe.
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3. B cronbue Boi6op punbTpa 1 BoibepUTE GUNLTP AN ONpeseneHus
nepBou rpynnbl geTanen.

Echv TpebyeTtca co3paTb HOBbIN GUABTP BbI6OPa, HAXMUTE KHOMKY
Bbi6op punbTpa.

4. B cTonbue Bbibop punbTpa 2 Boibepute GUALTP ANA OnpeseneHuns
BTOPOW rpynnbl geTanen.

5. Ecnn TpebyeTca 3anpeTuTb COeAVHEHNS MeXAy rpyrnnamMun getanen,
BblbepnTe OTKAKOYEHO B cToN6Le CTaTyc.

6. B cTon6ue PegakTupoBaHme BbibGeprTe OANH U3 CIeAYHOLLMX BAPUNAHTOB:

. (I'IyCTO)Z Y3/1bl 06'b€LI,VIHFIPOTCFI Nnn Co3jaeTca >XXeCTKaa CBA3b.

*  06begUHUTD: y3/1bl BCErAa 06beNHSATCS, eCN AeTanu,
COOTBETCTBYtOLLME NepBOMY GUALTPY BbIGOPA, COBANHAIOTCS C
AeTansiMu, COOTBETCTBYHOLLMMM BTOPOMY GUALTPY BblbOpa.

+ )KecTkasi cBA3b: CO3/aeTCsl XeCTKas CBA3b, eV AeTanu,
COOTBETCTBYtOLLME NepBOMY GUALTPY BbIGOPA, COANHSAIOTCS C
AeTansiMu, COOTBETCTBYHOLLMMM BTOPOMY GUALTPY BblbOpa.

+ )KecTkoe 3aKpensieHue, MOMEHT peakuuun B y3ne 1: co3zaercs
XKeCTKasi CBA3b 1 MOMEHT peakLiu B y3n1ax AeTanei,
COOTBETCTBYHOLLMX NepBOMY GUNbTPY BblIGOPa.

+ )KecTkoe 3aKpensieHue, MOMEHT peakLuun B y3/e 2: CO34aeTcs
XKeCTKasi CBA3b 1 MOMEHT peakLiu B y3nax AeTanei,
COOTBETCTBYHOLLMX BTOPOMY GUNLTPY BblbOPa.

* )KecTkoe 3aKpensieHMe, MOMEHT peakuum B 060ux y3nax:
CO3ZaeTcs XecTKasi CBA3b Y MOMEHTbI peakLuuuy B y3iax AeTanei,
COOTBETCTBYIOLLMX NePBOMY 1 BTOPOMY GUALTPY BbI6OPA.

7. Haxmute OK, 4Tob6bI COXpaHUTL Npasua.

8. B amanoroBom okHe CBOMCTBA pacyeTHO moaenu Haxmute OK, uTobbl
COXpPaHWUTb NpaBua B Ka4ecTBe CBOWCTB TekyLLUel pacuyeTHOM MOoAeNn.

YnopadoyeHue npaeun pacyemHoii modenu

MopsAAOK CO3aHHbIX ANS PacYeTHOM MOAeN NPaBu MOXHO M3MEHUTb.
MocneaHee NpaBuo B AMANOroBoM okHe MpaBuna pacueTHo Moaenu
nepeonpezensieT npeaplayLume npasuna.

1. OTkpolite gnanorosoe okHo MpaBuna pacyeTHoil Moaenn.
2. BblbepuTte npasuno.

3. YT06bl NepemMecTUTb NPaBUIO B CMINCKE BBEPX, HAXMUTE KHOMKY
MNepemecTuTh BBEPX.

UTo6bI NepeMecTUTb MPaBUIO B CNNCKE BHU3, HAXXMUTE KHOMKY
MNepemecTnTb BHUS.
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4. Haxmunte OK, 4T0bbl COXpPaHNTb N3MEHEHNS.

5. B ananoroBom okHe CBOMCTBA pacyeTHOMN MoAeNN HaXXMUTE KHOMKY
OK, uTO6bI COXpPaHUTL NPaBMIa B KavecTBe CBOWCTB TekKyLLel pacyeTHOM
MoZenu.

YoaneHue npasun pacyemuoii Moodenu
MOXHO yAanuTb 04HO UM HECKONbKO MPaBWi pacyeTHOM Mogenu 13
BbIOPaHHOWN pacyeTHON MoAenu.

1. OTtkpoliTe gnanorosoe okHo lMpaBuna pacyeTHOW Mmoaenn.
2. Bbibepute npaBuao UM NpaBuaa, KOTopble TpebyeTcs yaanuThb.

YTo6bI BIbpPaTh HECKOIBKO MpaBui, yaepxnsarite knasuwy Ctrl nnm
Shift.

3. HaxmuTte KHOMKy YAanuThb.
HaxxmunTe OK, UTOb6bl COXPaHUTL N3MEHEHWS.

5. B ananoroBom okHe CBOMCTBA pacyeTHON MoAeNnn HaXXMUTE KHOMKY
OK.

TecmupoeaHue npasun pacyemHoli moodenu
CO3,£I,aHHbIe npasumia pacquH0|7| MoAes I MOXHO NPOoTeCTNPOBATb Ha
Bbl6paHHbIX AeTandx, npexae 4em ncrnosib3oBaTb NX B NOJIHOM obbeme.

1. BblbepuTe B MOAeNW AeTanun, Ha KOTOPbIX ByAyT UCMbITbIBaTLCA MpaBuna.
2. B amanorosom okHe MpaBuia pacyeTHOW MoAenu:
a. Haxwmute kHonky MpoTecTupoBaThb BbiI6GpaHHbIE AeTann.

Tekla Structures oTkpbiBaeT oTyeT PacuéTHasa mopaenb, TeCcT
npaBuA C NepeyHeM NAeHTUPNKATOPOB BbIOPaHHbLIX AeTanei,
COOTBETCTBYHOLLMX UILTPOB BbIOOPA 1 pe3ybTaToM
MNCMOJIb30BaHWA MpaBui.

b. ﬂpl/l HeO6XO,£I,I/IMOCTVI BHECUTE M3MEHEHWA B NMpaBu/ia Nan NSMeHNTE
X NopaaoK 1 MOBTOPUTE TECT.

c. [JobuBLunCb KOppeKkTHOW paboTbl Npaswu, HaxMmuTe OK, 4TobbI
COXPaHUTb Npasuna.

3. B AananoroBom okHe CBOMCTBA pacyeTHOMN MoAeNnN HaXXMUTE KHOMKY
OK, uTO6bI COXpPaHUTL NPaBuIa B Ka4ecTBe CBOWCTB TekyLLelr pacyeTHOM
MoZenu.

CoxpaHeHue npaeun pacyemHoli modenu
MpaBunna pacyeTHOM MOAENN MOXHO COXPaHUTb A9 MCMONb30BaHNSA B
AaNbHelWeM B TOV Xe AN APYroi pacyeTHOW MoAenNu.

1. B awmanorosom okHe lMpaBuna pac4eTHOW moaenn:
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a. [pu HeobxoaMMOCTM CoOXpaHUTe NpaBuaa ANs NCMNONb30BaHUA B
JAanbHenwem:

Beegute YHUKaNbHOE NM4A B NoJie pA40oM C KHOMKOW COXpaHVITb KakK
N HaXKMNTE KHOMKY COXpaHVITb Kak.

Tekla Structures coxpaHsaeT ¢pain npaBua B Nanke \attributes
BHYTPW Nanku TekyLlen Moaenu.

®annbl NpaBua pacyeTHbIX MOJenen MerT pacllumpeHmne . adrules.
b. Haxmute OK.

B ananorosom okHe CBOMCTBa pacv4eTHOW MOAENN HAXMUTE KHOMKY
OK, 4TO6bI COXpaHNTb NPaBuia B KayecTBe CBONCTB TeKyLL e pacyeTHOM
MoZenu.

6.3 Jio6aBneHue 06bEKTOB B pacvHeTHY0 Mojenb

CyLLI,GCTByI-OLLl,I/Ie pacyeTHble MOAENTN MOXHO N3MEHATD, AO6aB]'IﬂF| B HNX
AeTann N Harpysku.

1.

B ¢dum3nyeckoint Mogenu BbibepuTe AeTanu UAn Harpysku, KOTopble Bbl
X0TuTe f06aBUT.

Ans BbIbOpa 06BHEKTOB MOXHO, HanpyMep, NCNOo/Ib30BaTb KaTeropumn
OpraHusartopa.

Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepnTe PacyeTHble u
NpoeKTHbIE MoAeNn.

B ananoroBom okHe PacyeTHble U NPOeKTHbIE MOAENM:
a. BblbepuTe pacueTHyto Mogenb, KOTOPYIO TpebyeTcst N3MeHUTb.
b. HaxmuTe kHonky /lo6aBUTb BbiGpaHHoOE.

Tekla Structures gobaensieT BolbpaHHble 06beKTbl B BbIOPaHHYHO
pacyeTHY MOAeNb.

Cm. TaK)Ke

Kak npoBepunTb, Kakme 06bekTbl BKIHOUEHbI B pacyeTHYt Mojenb (cTp 59)

YaaneHvie 061eKTOB 13 pacHeTHOM Mogenu (CTp 68)

KonunpoBaHue pacyeTHon getanu (cTp 87)

Co3gaHue pacyeTHOro y3na (cTp 69)

CoszaHune xecTkomn cBasu (ctp 71)
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6.4 YpaneHue o6beKTOB U3 pacuyeTHON Moaenn

CyLiecTBytOLLMEe pacyeTHbIe MOZENN MOXHO U3MEeHSATb, YAANASA UX HUX AeTanu
N Harpy3Ku.

1. B ¢um3mnueckonn mogenn BolbepuTe AeTanm UIn HarpysKku, Kotopble
TpebyeTca yaanuThb.

2. HaBknagke PacueT v npoeKTmpoBaHue BbibepuTe PacyeTHble n
npoeKTHble MoAenwu.

3. B amanoroBom okHe PacyeTHble N NPOEKTHbIE MOAEeNu:
a. Bblibepute pacyeTHyIO MoZesnb, KOTOPYHO TpebyeTca U3MEeHUTb.
b. HaxmuTe KHOMKy YAanuTb Bbl6paHHoe.

Tekla Structures yaansieT BbiIbpaHHble 06bEKTbI U3 BbIBPAHHOW
pacyeTHOW Mozenn.

CM. Takxe
Kak npoBepunTb, Kakme 06beKTbl BKAKOUYEHbI B pacHeTHY Mojenb (CTp 59)
JlobaBneHvie 06BHEKTOB B pacyeTHYH Mozenb (CTp 68)

YaaneHve pacuyeTHon getanm (ctp 88)

6.5 Co3paHwue pacyeTHOro y3sa

Ha pacueTHbIX AeTansix MOXHO co3zaBaTb y3/bl. lobaBnsieMble Bpy4HYHO
pacyeTHble y3/bl He MepeMeLLaroTCs BMECTe C pacyeTHOM AeTanbio npu
nepemMeLLeHN pac4eTHON AeTanu.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibeprTe PacueTHble U
NpoeKTHbIe MoAeNn.

2. B punanoroBom okHe PacueTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYtO MOJeNb, B KOTOPYHO TpebyeTcsa 06aBUTb y3en.

3. HaBknagke PacueT n npoeKTnpoBaHue BbibepuTe Y3en.

BbibepuTe MecTononoxeHue Anst 4o6aBneHUs y3na.

Cm. Takxke

Ob6bekTbl pacueTHOM Mozenu (cTp 9)

CBoMCTBa pacyeTHOro ysna (ctp 152)

CocTosiHME pacyeTHbIX Y3/10B (CTp 69)

ObbeanHeHe pacyeTHbIX Y310B (CTp 72)
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CocTosiHMe pacyeTHbIX Y3/10B

PacueTHble Y3/1bl B PaCYETHbIX MOAENAX MOTYT MMETb pa3HOe COCTOAHUE
BbIMNAAETb NO-Pa3HOMY.

LiBeT, pasmep v BHELUHWIA BUA PacYeTHOro y3/1a MOKa3bIBalT COCTOAHME
y3/1a, —Hanpumep, COeAHAET N yY3eN pacyeTHbIe 4eTann 1 BelbpaH N y3en.

CocTtosiHmne LBeT BHewHWA BUg, CocTtosiHue
Bbl6oOpa
Y3en coegnHsaetr | CBeTno- (Mo ymonuaHuto)

Kak MUHUMYM fBe
pacyeTHble
aetanwn.

aKBaMapVIHOBbI

Ykazartenb MblLUMN
HaBejeH Ha y3eJ.

Y3en BbibpaH.

YKazaTeslb MbILLY
HaBeZjeH Ha
CBSI3aHHYHO
pacyeTHyto
AeTansb.

Y3en HaxoamTca
Ha pacyeTHON
AeTanu, Ho He
coeAnHsIeT ee C
ApyrmMum
pacyeTHbIMU
AeTangmu.

Xentbii

(Mo ymonuaHuto)

A

Ykazartenb MblLUMN
HaBejeH Ha y3eJ.

)\

Y3en BbibpaH.

Pk

YKaszaTte/lb MblLLU
HaBeJeH Ha
CBSI3aHHYHO
pacyeTHyto
AeTansb.
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6.6

CoctosiHue LiBeT BHeLwWHMA BNA CoctosiHue
Bbl6opa

Y3en He KpacHbiin (Mo ymonuaHuto)
Haxo4NTCA HN Ha o
OJHO 13
pacyeTHbIX
AeTanen 6M YKaszaTtesb MblLLN
AOJDKEH BbITE HaBe/eH Ha y3en.
yAaNeH. %

Y3en BbibpaH.
Cm. Takke

Co3gaHvie pacyeTHOro y3na (cTp 69)
CBoKcTBa pacyeTHOro ysna (ctp 152)
Ob61bekTbl pacueTHOM Mogenu (cTp 9)

ObbeanHeHVe pacyeTHbIX Y310B (CTp 72)

Co3pgaHme )XeCTKOWU CBA3U

ME)KAy pacy4eTHbIMW y31aMN MOXHO CO34aBaTb XeCTKMe CBA3N.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibepTe PacueTHblie U
npoeKTHbIe MoAenn.

2. B amanoroBom okHe PacyeTHas U NpoeKTHas MoAenu Bbibepute
pacyeTHYt0 MOJeNb, B KOTOPYHO TpebyeTcs 406aBUTb XeCTKYHO CBA3b.

3. HaBknagke PacueT U npoekTnpoBaHue BbibepuTe JKecTKas CBA3b.

4. BbibepuTe HauaNbHYK TOUKY A5 XEeCTKOV CBA3N.

5. BblbepuTe KOHEUHYH TOUKY st KECTKOW CBSI3N.

N3meHeHMe pacyeTHbIX Moaenei 71

Co3aHue XeCTKO CBA3Nn




CM. TaKOKe

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

CBOICTBa pacyeTHOW XecTKow cBs3un (cTp 154)

Co3gaHue pacyeTHOro y3na (cTp 69)

6.7 O6bepgnHeHWe pacyeTHbIX Y3/10B

PacyeTHble y3/1bl, pacnofioXeHHble 6113K0 APYT K APYry, MOXHO 06beANHUTb
B OAWH y3en.

1.

Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepnTe PacyeTHble u
NpoeKTHbIE MOoAeNn.

B gnanorosom okHe Pac4yeTHble n NMpoeKTHblIe Mmoaenn Bbl6epI/ITe
pacy4eTHYHO MOAeE/b, Y3/1bl B KOTOpOVI Bbl XOTUTE O6'be,£I,VIHI/ITb.

BbibepuTe y3/bl, KOTOpble TpebyeTcs 06 beANHNUTD.
Ha Bknazke PacueT n npoekTupoBaHue BbibepnTe O6beAUHNTD Y3/bl.

MNpv 06beANHEHNM Y3/10B HAa PAaCYeTHbIX AeTansax, y KOTOpbIX NapaMeTp
CoxpaHATb pacnosioXxeHue ocu VmeeT 3HadeHve fla, Tekla Structures
NPeaNOXNUT U3MEHUTb 3HaYeHKe 3Toro napaMmeTpa Ha HeT. YTobbl
NPUHATL U3MEHEeHNe, HaXXMNTEe KHOMKY YCTaHOBUTbL NapamMeTp
COXpaHeHwus oCU B 3HaueHwe 'HeTt'.

YKaxXunTte MecTornooxXeHne, B KOTOPOM 6yAyT O6'b€AVIHeHbI Y31bl.

Tekla Structures 06 beANHSIET Y3/bl B OANH Y3€/ U COOTBETCTBYHOLLNM
06pa3oM YANNHSET pacyeTHble AeTanu.

Cm. TaK)Ke

Co3gaHvie pacyeTHOro y3na (cTp 69)

CBowcTBa pacyeTHoOro y3na (ctp 152)

CocTosiHME pacyeTHbIX Y3108 (CTp 69)

N3meHeHMe pacyeTHbIX Moaenei 72 O6beanHeHVe pacyeTHbIX y3/10B



7 MI3MeHeHne pacyeTHbIX

7.1

fetaneu

B aTom pa3jenie noACHAETCA, KakK U3SMEHATb pacHeTHbIE AeTa/ln N NX CBOICTBA.

CM. CCbINKW HMXe:

O cBowcTBax pacyeTHow getanu (cTp 73)

3MeHeHVe CBONCTB pacyeTHOW getanu (cTp 74)

3azaHvie 3aKpenneHnii 1 ycI0BUIA ONMpPaHUa KOHLIOB (CTp 76)
OnpegeneHne CBONCTB NPOEKTUPOBAHNA A/15 pacyeTHbIX JeTanei (cTp 80)
OnpegeneHre MecToNoNOXeHNA pacyeTHbIX geTanein (cTp 84)
KonupoBaHue pacyeTHon getanu (ctp 87)

YaaneHve pacuyeTHow getanm (ctp 88)

O cBOMCTBaxX pacyeTHOU aeTanm

PacueTHble cBOCTBA ,u,eTane|7| MOXXHO NMpoCcMaTpnBaTb, OMNMPEAENATb NN
M3MEHATb KaK 40, TaK 1 Noc/ie CO34aHNA paCyYETHbIX Mop,ene|7|. PacueTHble
CBOICTBA ,quane|7| MOXHO onpeaendaTb He3aBNCMMO OT paCYeTHbIX MOAG)’IEVI
N N3MeHATb X B COOTBETCTBUIN C pacquHoM Mozenbto. PacueTHble getanm
MOTIyT NME€Tb pPa3Hble CBOICTBA B pa3HbIX pac4eTHbIX MOAeNAX.

OnpegennTb pacyeTHble CBOWCTBA ANS AeTasiell MOXHO A0 CO34aHus
pacyeTHbIX Mogeneit. Tekla Structures NnpyMeHsieT pacyeTHble CBONCTBA
AeTaner npy 4o06aBNeHUN 3TUX AeTanel B pacyeTHY Mogenb. Takxke MOXHO
N3MeHsITb pacyeTHble CBOWNCTBA AeTasiell Noc/ie CO34aHNsA pacyeTHbIX
MoJenewn.

Mpn NPpOCMOTpPe pacyeTHbIX CBOMCTB AeTanu A0 BHECeHUS U3MEHEeHU B
CBOWCTBA WU CO3[aHUS KaknX-NMbo pacyeTHbIX Mogenei Tekla Structures
oTobpaxaeT pacyeTHble CBONCTBA B COOTBETCTBMU C TUMOM
Aetann.Hanpumep, Bce cTanbHble 6ankm N3Ha4a bHO NUMERT UAEHTUYHbIe

M3meHeHne pacyeTHbIX geTanei 73 O cBoliCTBax pac4eTHOW AgeTanun



pacyeTHbIe CBOWCTBA.DTW 3HAYEHWS Ha3bIBaKOTCSA mekywumu pacyemmHsimu

csolicmeamul.

Mpv BHECEHUN N3MEHEHWNI B pacyeTHble CBOKCTBA AeTanu A0 CO3AaHUS
pacyeTHbIX Mogeneit Tekla Structures coxpaHsaeT n3MeHeHHble 3HaYeHs B
KayecTBe pacyeTHbIX CBOMNCTB NO YMONYaHWIO AeTanu B parine
AnalysisPartDefaults.db6 B Mnanke TekyLlen MoAeNN.OTN pacyemHsle
ceolicmea no yMoAYaHU NepeonpesenstoT TekyLie pacyeTHble CBOMCTBA U
6yAyT NCMONb30BaTLCA NpU A0BaBNEHUN AeTanu B pacHeTHYI MOJeb.

Ecnm co3patb HECKOIBKO pacYeTHbIX MOAeNen 1 3aTeM NPOoCMaTpMBaTh
pacyeTHble CBOWCTBA AeTanu, MOXHO BuUAeTb, 4To Tekla Structures
oTOb6paxKaeT CBOMCTBA B COOTBETCTBMU C BbIOPAHHOW PaCYeTHON MOAENbHO.
Ecnu B AnanoroBom okHe PacueTHas U NpoeKTHasi MoAenn He BbibpaHa H
OZHa pacyeTHas mogenb, Tekla Structures oTobpaxaeT TekyLme pacyeTHble
CBOVCTBA A/191 HEM3MEHEHHbIX AeTasleil U pacHeTHble CBOMCTBA MO YMONYAHUIO

AN NSMeHEeHHbIX p,eTaneVI.

Cm. TaK)Ke

i3mMeHeHVe CBOWCTB pacyeTHoW getann (cTp 74)

7.2 V3meHeHue CBOCTB pacyeTHOW AeTanu

ﬂpOCManI/IBaTb, onpeaenatb U USMEHATb CBOWCTBA pacyeTHbIX AETa}'IEI\il
MO>XHO C NOMOLLbHO AanoroBoro OkKHa pacyeTHbIX CBOWNCTB AeTann.

ANs 4OCTyNa K CBOMCTBAM pPacyeTHOM AeTann BbIMOJHUTE O4HO N3 C/IeAYHLLINX

AeNCTBUN.

3apava

AevictBne

Onpegenntb nau
N3MEHUTb TekyLme
pacyeTHble CBONCTBA ANA
Tnna geTtanein
He3aBUCMMO OT
pacyeTHbIX Moaenen

1. HaBknagke PacyeT n npoeKTupoBaHue
BblbepnTe CBOMCTBA pacyeTa geTanu, a 3atem
BblbepunTe COOTBETCTBYOLLI TUM AeTanu.

2. B ananoroBom okHe pacHeTHbIX CBOICTB:
a. W3meHunTe cBOWNCTBA.

b. Haxmute kHonky MpumeHnTb 1nn OK,
YTOObl COXPAHUTb N3MEHEHWH B KayecTBe
TeKyLLMX pacyeTHbIX CBOMUCTBA JaHHOMo T1MNa
Jetanemn.

Tekla Structures 6yzeT ncnoib30BaTb 3TU TekyLume
pacyeTHble CBONCTBA A/IA HOBbIX AeTanei JaHHOro
TWNa, Co3aBaeMbIX B MOZeNN.

Onpegenntb nau
N3MEHUTb pacyeTHble
CBOWCTBA N0 YMOJIHaHWIO

Vi3meHeHne pacyeTHbIX p,eTane|7|

1. Yb6eautech, YTO B ANANIOrOBOM OKHe PacueTHas
M NpoeKTHasA MoAenun He BbibpaHa HU O4Ha
pacyeTHasa Mozenb.

74 M3meHeHne CBOMCTB pacyeTHOWN geTanu




3apava

AevictBue

ANna getann HesaBnCcnmmMmo
OT paCyeTHbIX MOAEI’IGVI

BblbepuTe feTanb B pU3nYecKor Mogenn.

LLlenkH1Te NpaBoi KHOMKOM MbILLU U BblbepuTe
CBoiicTBa, UCNo/ib3yeMble B pacyeTax.

B gnanorosom okHe pacyeTHbIX CBOWCTB Aetann.
a. W3meHnTe cBOWNCTBA.

b. HaxwmuTte kHonky MI3MeHUTb, YTOObI
COXPaHUTb N3MEHEHMS B KayecTBe
pacyeTHbIX CBOMCTB MO YMONYaHWIO AeTanu B
daine AnalysisPartDefaults.dbé6.

Tekla Structures 6yaeT NcNonb30BaTh 3TN pacyeTHbIe
CBOWCTBA MO YMONYAHMIO BMECTO TeKYLLIMX PACYETHbIX
CBOWCTB ANK faHHOW AeTanu npu fobaBneHnn ee B
pacyeTHY Mojenb.

MpocMoTpeTh pacyeTHble
CBOWCTBA AeTanu
He3aBUCMO OT
pacyeTHbIX Mojenen

1.

Y6eauTech, 4YTo B ANANIOrOBOM OKHe PacueTHas
M NpoeKTHas MopAenn He BbibpaHa HY 0ZHa
pacyeTHasi MoZeNb.

BbibepuTe feTanb B GU3NYECcKon Mogenu.

LLlenkHUTe NpaBoli KHOMKOW MbILLN N BblbepuTte
CBolicTBa, UCNoJib3yeMble B pacyeTax.

Ecnn Bbl yXXe BHOCUAN N3MEHEHVA B pacyeTHble
CBOWCTBa AaHHoN aeTtanu, Tekla Structures
oTObpaxaeT B j1a/I0r0BOM OKHE pacyeTHbIX
CBOWCTB JleTan pacyeTHble CBOMCTBA NO
ymMonyaHuto (HanpumMep, CBoucTBa 6anku,
ncnonb3yemMblie B pacyeTax).

Ecnn Bbl He BHOCUIN N3MEHEHWSA B pacyeTHble
CBOWCTBa AaHHoM aeTtanu, Tekla Structures
oTobpaxkaeT B ANAIOrOBOM OKHe pPacyeTHbIX
CBOWCTB AeTanu TekyLe pacHeTHble CBOWCTBA
(Hanpumep, CBoCTBa 6anKun, UCNo/ib3yeMble B
pacueTtax - Tekyuine CBOUCTBA).

4. B ananoroBoM OKHe pacyeTHbIX CBOMCTB AeTanu:
a. [lpocmoTpuTe CBOWCTBA.
b. HaxmuTte KkHornky OTMeHa, UTo6bl 3aKpPbITh
Ananorosoe okHo.
MNpocmoTp nau 1. HaBknagke PacueT n npoeKTupoBaHue
MN3MeHeHe CBOICTB BblbepuTe PacyeTHbIe M NpOeKTHbIe MoAenu.
4YeTHOW AeTanu B
p:iqgmgﬁ fi) agm 2. B amanoroBom okHe PacyeTHas U nNpoeKTHas
P A Moaenu sbibepute pacyeTHY MoJenb
(Hanpumep, AnalysisModel3).
3. BbibepuTe getanb B dmsnyeckon Mogenu.
N3meHeHMe pacyeTHbIX AeTanel 75 N3meHeHMe cBONCTB pacyeTHOW JeTanu




3apgauva AevictBue

4. LenkHWTe NpaBoi KHOMKOW MbILN N Bblibepute
CBolicTBa, UCNoJIb3yeMble B pacyeTax.

5. B AnanoroBoM OKHe pacyeTHbIX CBOWCTB AeTan
(Hanpumep, CBOMCTBA 6asKn, NCNONb3yeMble B
pacuetax - AnalysisModel3) BbinosHWTE 04HO 13
cnefyoLwmnx AencTBun.

+ [pocMOoTpuUTe CBOMCTBA U HAXMUNTE KHOMKY
OTMeHa, YTo6bI 3aKPbITh AMANOroBoe OKHO.

*  /3MeHUTe CBOWCTBA 1 HAXMUTE KHOMKY
N3MeHUTb Ans COXpaHeHUs N3MEeHEeHUIA.

Cm. Takxe
CeoncTBa pacyeTHoM getanum (ctp 135)
O cBolCTBax pacyeTHow getanu (cTp 73)

i3meHeHVe pacyeTHbIX geTanewn (ctp 73)

7.3 3apaHue 3aKpernyieHUi n ycnosuii onnpaHus

KOHL,0B

B pacuete cTpouTeNbHbIX KOHCTPYKLIMIA HaNpskKeHWs 1 ynpyras gedbopmanms
AeTanu 3aBUCAT OT TOrO, Kak AeTaslb ONMPaeTcsa Ha Apyrve AeTann Uam Kak
OHa CoeAHeHa C ApyruMu getansimMu. Kak npaBunio, Ans CoeAnHeHWN B
MOZENIN NCMOMb3YTCA OrPaHNUYUTENN AN NPYXKUHBI. OHU ONpesensitoT, Kak
pacyeTHble AeTann NepemMeLLatoTcs, MPornbatoTCs, NCKPUBASIOTCS 1
AedopMMpyHOTCS OTHOCUTENBHO APYT APYyra WY OTHOCUTENBHO Y3/10B.

KoHUpI AeTaner 1 y3nbl UIMeKT CTeneHn cBo60bl B Tpex HanpasneHusx. B
OTHOLLIEHN CMELLeHNSA KOHeL, eTann MOXeT 6bITb CBO6OAHbLIM NN
3aLlemMIeHHbIM; B OTHOLLEHNW BPaLLEeHNA — LWapHUPHbBIM UK
3aLlemneHHbIM. Ecnv cTeneHb CBA3HOCTU HAaXOAMTCA MexXay CBOH6OAHON UK
LAPHNPHOI 1 3aLleMIeHHOW, UCMoNb3ynTe 415 MOAeNMPOBaHMUS
COoefMHEHN NMPYXWHbI C Pa3INYHbIMK MOCTOSAHHBIMU YNPYroCTU.

Tekla Structures ncnonb3yeT CBOMCTBa PAaCYETHON AeTasn, COEANHEHNSA NN
y3na Ana onpegeneHns cnocoba coejuHeHNs geTaner B pacyeTHON Moenu.

PacueTHble cBOMCTBA A€Tann onpeaendaroT cteneHnm CBO6OAbI Ka>XA0ro KoHLa
AeTtanun. Ha nepBoOM KOHLE AeTalN HaXOoAUTCA XeNTad pyyka, Ha BTOPOM —

nypnypHas.

Cm. TaK)Ke

3ajaHune 3aKpenneHnii N ycnoBuin onmpaHnsa KoHUa getann (ctp 77)

3MeHeHMe pacyeTHbIX geTanel 76 3agaHvie 3aKpenaeHni 1 ycioBuiA onmpaHus
KOHLIOB



OnpegeneHve ycnoBuin oNUpaHus NaacTuHbl (cTp 78)

CnMBONbI yC/I0BUIA onnpaHus (cTp 78)

3apaHve 3aKpeniieHuiA n ycnoBuii onupaHns KOHLUA
Aetanu

Flpe>|<p,e YeM NMpucTynnTb, B ANa/10r0OBOM OKHE PacuyeTHble n NMPOEeKTHbIe
Mojgenm Bbl6epI/ITe pacy4eTHYHO MOA€eNb, B KOTOpOI7I Bbl XOTWUTE 3a4aTb
3aKpenneHna n ycnoeud onmpaHna KOHLUOB AeTaneM.

1. BblbepuTe geTanb.

2. HaxmuTte npaBoli KHOMKOM MbIWK 1 BbibepnTe CBOMCTBA,
nucnonb3syemMble B pacyeTax.

3. B AananoroBom okHe pacyeTHbIX CBOWCTB AeTanwu:

* Y106kl 334aTb YCIOBMSA ANst HAYana AeTann (xentas pyuyka),
nepeianTe Ha BkNajky 3aKkpenieHue Hayana.

* Y106kl 334aTh YC0BMSA ANst KOHLA AeTanu (NyprypHas py4ka),
nepeianTe Ha BKNaaky 3aKkpensieHue KoHLa.

4. B cnucke Hayano vnu KoHew, BbibepuTe O4MH 13 BAPUAHTOB.

BapuaHTbI E n | ‘ A5 3aKpenIeHHOro KOHLa AeTanu B

pacyeTHOW MOAeNn n306paxaroTcs B BUAE TEMHO-CUHUX KPY>XKOB PAAOM
C KOHLOM pacyeTHOW AeTanu.

v
i‘=

Ecnu Heobxo4MMO, onpeaennTe NOBOPOT A/ ONMPAEMOro KOHLA AeTasu.

MNpy HEOH6XOAVMMOCTU M3MEHUTE NOCTyNaTe/ibHble N BpallaTesibHble
CTeneHun cBob6obl.

7. Ecan anga kakori-nnbo cteneHn cBo6oabl BbibpaH napametp Mpy>XuHa,
YKaXUTe XeCTKOCTb MPY>XNHbI.

EAVHNLBI 3MepeHNs 3aBUCAT OT HAaCTPOEK, BbIGPAHHLIX B MeHo daiin --
> HacTpoiiku --> MapamMeTpbl --> EAUHULbI N flecATUYHbIE paspsaabl .

8. Ecam ans kakoli-nnbo cteneHn cBo6oAbl BbibpaH napameTp YacTtnyHoe
ocBo6oXKAeHMe, 334aliTe CTeneHb CBA3HOCTU.

Beegute 3HaveHe ot O (3aemneHne) 4o 1 (LwapHUp).

9. Haxmurte KHOMky UI3SMeHUTb.

3MeHeHMe pacyeTHbIX geTanel 77 3agaHvie 3aKpenaeHni 1 ycioBmiA onmpaHus
KOHLIOB



Cm. Takxke

OnpegeneHvie ycioBUiA ONMUPaHUA NAACTUHBI (CTP 78)
CnMBONbI yC/10BUIA onnpanus (cTp 78)

CeoncTBa pacyeTHon getanum (ctp 135)

O cBowcTBax pacyeTHow getanu (ctp 73)

OnpepeneHve yCN0BUY ONUPaHNA NJACTUHDI

MOo>XHO onpeaenaTb YC/I0BUS ONUPAHUS 4151 KOHTYPHbIX NAACTUH, 6@ TOHHbIX
nepekpbITUA N 6eTOHHbIX NaHenei. Tekla Structures cosgaeT onopbl Ans
HVKHE KPOMKW MaHenu, AN BCexX KpaeBbiX Y3/10B NepekpbITUS UK
NAaCTUHbI NN ANS BCEX Y310B 6anKn. Y naHener HMXHAS KpOMKa MOXeT
6bITb HAKIOHHOA.

Mpexae Yem NpPUCTYNUTL, B ANANOroBOM OKHe PacyeTHasi U NpoeKTHas
MoAenu BbibepurTe pacyeTHY MoJesb, B KOTOPOU TpebyeTcst onpeaennTb
yCNIOBUSI ONUPaHUS.

1. BblbepuTe nnacTuHy.

2. HaxmuTte npaBoli KHOMKOM MbIWK 1 BbibepuTe CBOMCTBA,
ncnonb3syemMble B pacyeTax.

3. B AnanoroBomM okHe pacyeTHbIX CBOMCTB MAACTUHbI BbIMOIHUTE
cnepyroLLme AeicTBuS.

a. HaBknagke ATpn6yTbl o6nacrtei BbibepuTe OAMH 13 NapaMeTpoB B
cnvicke Moapep>XMBaeMbliA.

* HerT: Onopbl HE CO34aK0TCA.

+ CB060AHO (NepemMeLLeHne): N1aCTUHA SBSETCSA 3aLleMIeHHO
TOJIbKO B OTHOLLEHUW MOCTYNaTeNbHbIX ABUXKEHUIA.

* ToNHOCTbLIO: NNaCTVHA ABNSETCA BaLLI,eMJ'IEHHOVI B OTHOLWEHNW A
MocTynaTe/ibHbIX ABI/I)KeHI/IVI, M BpaLlleHn4.

b. HaxmuTte KkHonky N3MeHUTb.

CM. Takxe

3asaHve 3aKpernsieHN 1 yCnoBUid ONPaHna KoHua aetanu (cTp 77)
CnmBONbI yCioBUiA onnpanus (cTp 78)

CBowcTBa pacyeTHomn getanu (cTp 135)

O cBoICTBax pacyeTHoW getanu (cTp 73)

M3MeHeHMe pacyeTHbIX geTanel 78 3agaHvie 3aKpenaeHni 1 ycioBuiA onmpaHus
KOHLIOB



CMBONbI YC/I0BUiA onnpaHus

Tekla Structures oTobpaxaeT psioM C y3/1aM1 CUMBOJIbI, KOTOPbIE YKa3blBatoT

ycnoBua onmpaHna ysna.

CvimBon

YcnoBue onvpaHus

be3 onvpaHus

LLlapHUpHOE coeanHeHre

XecTtkoe coegmHeHne

XecTkoe B OTHOLLEHUY
noctynaTenbHbIX ABUXEHWI B JAHHOM
HanpaBAeHU

Ynpyroe B OTHOLUEHWM
nocTynaTeNbHbIX ABUXEHNA B JaHHOM
HanpaBieHnK

XecTkoe B OTHOLLEHNN BpalleHUA

Vi3meHeHne pacyeTHbIX p,eTane|7|

79

3azaHve 3aKpenieHunii 1 yCnoBmin onnpaHus

KOHLI0B




7.4

CnmBon YcnoBue onvpaHus

Ynpyroe B OTHOLLUEHUW BpaLLeHUs

il |
IV_U/ -

Ecnn He TpebyeTca oTobpaxaTb CMBOJIbI YCI0BUI ONMPaHNSA B BUAAX
MOZenn, yCTaHOBWTE A/IA pacLLMPEeHHOro napameTpa
XS_AD_SUPPORT_VISUALIZATION 3HaueHve FALSE B MeHto ¢pain -->
HacTpoiikm --> PaclumpeHHble napameTpbl --> PacyéT u
npoeKkTMpoBaHue .

Cm. TaK)e

3agaHune 3aKpenneHnii N ycnoBuin oNMpaHnsa KOHLLOB (CTp 76)

OnpeaeneHvie CBOCTB NPOEKTUPOBAHUA AN
pacuyeTHbIX AgeTaneu

Ana oTAeNbHbIX pacyeTHbIX AeTasleil MOXKHO ornpesensaTb CBOWCTBa
npoekTpoBaHMA. CBOMCTBA NPOEKTUPOBAHNSA — 3TO CBOMCTBA, KOTOpble
MOTYT U3MEHATbLCA B COOTBETCTBUN C MPOEKTHLIMY HOPMaMu 1 MaTepuasiom
AeTanu (Hanpumep, NapamMmeTpbl NPOeKTUPOBaHNS, KOIPPULMEHTLI 1
npeaensol).

CBoWCTBa, cojgepxawmecd Ha BkKiagke npOEKTI/IpOBaHI/Ie AnNanorosoro okHa
pac4eTHbIX CBONCTB AeTann npm nepBoM OTKPbITUN 3TOM BK1agKN — 3TO

N3MeHeHVe pacyeTHbIX geTanel 80 OnpegeneHve CBOMCTB MPOEKTUPOBAHUS AJist

pacyeTHbIX AeTanei



CBOWCTBA, KOTOPbIe MPUMEHSAITCS KO BCe pacyeTHOM MoAenu, BbiIbpaHHOM B
ANanoroBom okHe PacyeTHas v NpoeKTHas Mmoaenn.

E Ceoictea Bankw, ncnonesyemsie & pacqetax - Model 1 @
CoxpaHuTh | | Jarpyzure| standard T | CoxpaHuTe Kak | standard
PacyéT | 3akpenneHue Havana | JakpenneHye koHUa | CocTagHO = Harpyska | Mpoekmmposarme | Monoxedue | ATpufyTel cTepxHed
Kog, PacyéTHaa mogene  Model 1
s Henon.., 3naderme Eantuua..,
Y| MposepuTe KOHCTPyKUMI - BRAMYMTE NpoBEpKY KOHCTRYKLMM ANA 3NEMEHTE v fa
V| Kmode - MeTos onpegeneHna AAMHEI NPOADNEHOMD Wsrba v AeACTEMTENBHEIR 3NEMEHT
Y| Ky - Koaddmumrent gnrHe gas npogonsiora marnba () v
V| Kz- KoshhuumeHT AnuHE 4na npoAonsHoro usrnba (Z) v
Y| Ly- Aauna npogonstora warkba (Y] v MM
V| Lz - AnvHa NpoAoneHora wirkba () v MM
Y| Haa - Henoaaep®ueaeman 4AMHA KaK 40AA AAWHEI BKAKOYEHHOTD 3AEMEHTA v OrpaHKuHKMTEAM Ha KOHLEX 3AEMEHTOR
V| HaH - Henoanepxneaeman AnMHa A9 A0NYCTHMOrO HANPAXKEHWA NpK W rMbe v 0.00 M
Y| HasMetog - Henoaaepxueaeman 4nmHa sepxHeil N0AKA 417 BRIMKCA, cnocobHocT k usruby [V OrpaHKuHKMTEAM Ha KOHLEX 3AEMEHTOR
V| Hge - Henoasep#WBaemas ANMHE BEPXHEN NOAKKM AN9 BEIMMCA, CNOCOBHOCTH K M3rby v 0.00 M
Y| HamMetog - Henoggepxueacmas 4anHa HikHeR N0AKK 417 BRiMKCA, cnocobHocT k usruby [V OrpaHKuHKMTEAM Ha KOHLEX 3AEMEHTOR
V| Haw - Henoaaepxneaeman ANMHA HUKHER NOAKK A9 BEIMMCA, CNOCOBHOCTH K M3rby v 0.00 M
| Ok | ‘ MpumenuTe | | KzmeHnTs | | Nonyqure ‘ I / r Otmena

N3meHsTb cBOCTBA MPOEKTUPOBAHMSA KOHKPETHbIX pacYeTHbIX AeTanem
MO>XHO C MOMOLLbIO AMANI0rOBbIX OKOH PAacHeTHbIX CBOMCTB COOTBETCTBYHOLLMX
aetaneit. NMpu M3MEeHEHUW 3HAYEHWS K BbIBOpe BapuaHTa B cTonbLe
3HaueHue ¢pnaxok B cTonbue Micnonb3oBaTh 3HaYEHUS MO YMOJIHAHUIO
CHMMaeTCs, yKa3blBasi, YTO A/19 JaHHOW pacyeTHOM AeTann U AaHHOTO
CBOIiCTBA MPOEKTUPOBAHKS CBOMCTBA PacYeTHON MOAeNN He NCMO/b3YHOTCS.

Mpumep

Tak, e B pacquHoM MoZenn cogepxatca geTanin C pa3HbIMN MapKaMi
MaTtepwuasna, B CBONCTBaAX pacquH0|7| MOZeN I MOXHO OrnpeaesinTb Hanbonee
4acTo NCMoNb3yeMyro MapKy MaTtepnarsa. 3aTtem Ans KOHKPETHbIX ,u,eTane|7|
MOXHO U3MEHUTb MapKy MaTepnana B paCy4eTHbIX CBOWCTBAxX AeTann.

CM. Takxe

McknroveHre pacyeTHbIX geTanen n3 npoekTrnposaHus (ctp 81)
OnpegeneHvie ANVH NPOAOLHOIO U3rnba KOMOHHBI (CTp 82)
OnpegaeneHye CBOWCTB MPOEKTUPOBaHNA pacyeTHOW Mozenn (cTp 64)

CeoncTBa pacyeTHon getanum (ctp 135)
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UcknioueHume pacueTHbIX AeTaneii U3 NpoeKTUPoBaHUS

B npouecce pacyeTa OTA€/IbHbIE pacHeTHbIE AeTa/Ih MOXHO NCKTHYNTb N3
NMnpoBepPKN KOHCTPYKUN Ha COOTBETCTBNE HOPMaM MPOEKTNPOBaHUA.

Mpexae Yyem NpUCTYNnTb, B ANAIOFOBOM OKHe PacyeTHasi n npoeKTHas
Mopaenu BbibepuTe pacyeTHyH Mojenb, B KOTOPOI TpebyeTcs N3MeHUTb
pacyeTHble CBONCTBA AeTanen.

1. BbibepuTe getanb B GU3NYECKON MOAENN.

2. HaxmuTe npaBoli KHOMKOW MbiLLN 1 BbibepnTe CBOWMCTBA,
ncnosib3yemMble B pacyeTax.

3. B AnanoroBoM OKHe pacyeTHbIX CBOMCTB AeTa/in BbINONHUTE c/iefyroLune
AencTBuS.

a. [NepeiaunTe Ha BKnaaky NMpoekTupoBaHme.

b. Ansa ceolicTBa MpoBepnTb KOHCTPYKLUUIO - BKNIOUUTL NpoBepKy
KOHCTPYKUUU Ans anemMeHTa B ctonbue 3HaueHue BbibepuTe Her.

c. Haxmute KkHonky UI3MeHUTb.

Cm. Takxe
OnpegeneHvie CBOMCTB NPOEKTUPOBAHWA AN1S pacyeTHbIX AeTanein (cTp 80)

O cBolcTBax pacyeTHow getanu (cTp 73)

OnpepgeneHvie AJIVH NPOAOJ/ILHOIO U3rn6a KOJIOHHbDI

[N KONOHH U CErMEHTOB KOJIOHH MOXHO OMNpeAensiTe AANHbI IPOAOSBHOMO
n3rn6a. CerMeHTbl KOMIOHH NPeACTaBASIOT YPOBHU 34aHKs. Tekla Structures
aBTOMATUYECKUN AeIUT KOJIOHHbI HA CErMeHTbI B TOUKE, F4e ecTb 0rnopa B
HanpaBneHWM NPOAOSALHOIO U3rnMba UAN rae MeHseTcs NPodUb KOMOHHbI.

MNpuBeaeHHasa ANHa NpY NPOAOSBHOM n3rnbe pasHa K*L, rae K —
K03GPULUNEHT ANVHBI, a L — AnHa NPOAO/IbBHOrO n3rnba.

KonoHHa MoXeT UMeTb pa3Hble ANNHbI NPO40/IbHOI0 n3rmba B Pa3HbIX
pacyeTHbIX MOAenaAx.

Mpexae Yem NpUCTYNnTb, B ANANOrOBOM OKHe PacueTHasi U npoeKTHas
MopAenu BbibeprTe pacyeTHY MoJesb, B KOTOPOU TpebyeTcst onpeaennTb
AJIHBI MPOAO/IbHbBIX M3rM60B.

1. BbibepuTe KOMIOHHY.

2. HaxmuTe npaBoli KHOMKOW MbiLN 1 BbibepnTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

3. B AnanoroBoM okHe pacyeTHbIX CBONCTB KOJIOHHbI BbIMOJHUTE
cnepyrollme AencTBmS.

a. [MMepenanTe Ha Bknaaky NMpoekTupoBaHue, B cTo/16eL, 3HaUYeHme.
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b. BbibepuTe 3HaueHe ansa ceoincTtBa Kmode.

Cc. Beegwute 04HO MV HECKONBKO 3HaYeHU Ana napametpa K -
K03$PULMEHT ANMHBbI ANA NPOAOJSILHOIo N3rmba B HanpasneHUU
oceny n/vnu z.

KonmnuectBo 3HaueHUi, KOTOPbIe MOXHO BBECTU, 3aBUCUT OT
3HayveHus, BblIbpaHHOro Ansa ceoictea Kmode.

YTObbI BBECTM HECKO/IBKO 3HAUEH WA, BBEAUTE MO 3HAYEHUIO AN
KaXA0ro cerMeHTa KO/IOHHbI, HA4YMHasA C CaMOro HXXHEero cerMeHTa,
pa3gensas 3HadeHusa npobenamu. Ansg nosTopa Ko3$GPULMEHTOB
MOXHO MCM0/Ib30BaTb CUMBOJ1 YMHOXeHUS, Hanpumep: 3*2.00.

Krode - MeTon onpegeneH4a 4aHHEl NEOA0NEHDMD MerMGa || CErMEHT KONOHHE], HECKOMKD SHAHEHME
fy - Ko P HUMEHT ANkHEI 4049 NPOGoAEHOMD H3MHEa [T []1.001.50200
F.z - Ko MuMeHT LaMHEl 48 NpogonsHoro usrkoa [Z] []1.001.50200

d. BBeauTe 04HO UM HECKONBKO 3HAYeHW ANnst NapameTpa L - AnnHa
npoaosbHOro nsruéa B HanpasieHUN OCeil y U/nunu z.

« [N aBTOMaTM4eCcKkoro BblYMNC/IeHNs 3HAYEHU A/IMHbI OCTaBbTe
3T NOAA NyCTbIMW.

+  [lns nepeonpejeneHns o4HOIr0 NIV HECKObKNX 3HaYEeHN
ANVIHBI BBEANTE 3HaYEHNSA B COOTBETCTBYIOLLME NONSA ANNHbI
NPOAOSIbHOro 13rnba. KonmyecTso 3HauYeHNI, KOTOpPble HY>XXHO
BBECTY, 3aBUCUT OT 3HaYeHus, BbIbpaHHOro A1 ceoricTBa Kmode.
Ans NoBTOpPa 3HAYEHNI AJTINHBI MPOAO/ILHOIO N3rnba MOXHO
NCMONb30BaTb CMMBO YMHOXeHUs, Hanpumep: 3*4000.

e. Haxmute KHoMKy I3SMeHUTb.

CM. TaKke
3HaueHuns ceoncTBa Kmode (cTp 83)

O cBoKcTBax pacyeTHow getanu (cTp 73)

3HayeHus ceoiicmea Kmode
3HaueHus ceoricTBa Kmode ncnonb3yrotca Ana onpejeneHns Toro, kak Tekla
Structures 6ygeT paccunTbiBaTb A/IVHbI MPOAONbHbBIX U3rMOOB KOIOHH.

Bo3MOXHble BapWaHTbI:

MapameTp OnucaHwue
AencTBUTENbHbIN L — ANvHa KONOHHBI.
aNemMeHT
CerMeHT KONIOHHbI L — AnVHa O4HOro cerMeHTa KOMIOHHbI.
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7.5

MapameTp

OonwucaHue

CermMeHT KOJIOHHHBI,
HeCKOJIbKO 3HaYeHum

L — ANVIHa O4HOro CerMeHTa KOMIOHHBbI €
ornpezeneHHbIMV Nonb3oBaTenem KosppuruneHTamm
N ANVHAMW A5 KaXKA0MO CerMeHTa KOJIOHHbI.

AHanuTunueckuii
BKJIIOUEHHbI 3/1IeMeHT

L — AnviHa anemMeHTa B pacquHon Moaenn.

AHanuTnyeckui
BKJIIOUYEHHbIA 3/IeMEeHT,
HeCcKoNbKO 3HaueHuiA

L — AHa 3n1eMeHTa B pacyeTHOW MoJenn ¢
ornpezeneHHbIMV Nonb3oBaTenem KosppuumeHTamm
N ANVHAMW ANS1 KaXKA0ro 3/1eMeHTa.

P = Physical member
§ = Column segment

- - o
53 AS
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A
52
1= 1= SPLICE
A3
> A—
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Al
. — -
CM. TaKoKe

A= Analytical member  cOLUMN WITH SPLICE

COLUMN WITH SPLICE AND
SECTION CHANGE

— e op—
S4 A5
P2
— 4
53 Ad
T e T
52 A3
T =
P A2
51 ~
Al
- e e

OnpegeneHve ANVH NPOAOABLHOIO U3rnba KOMOHHBbI (CTp 82)

Onpep,eneHme MECTONOJIOXKEHUNA PACHETHbLIX

pertanei

MOXHO onpeaenatb U NSMEHATb MeCTOMOJTIOXKEHNE pacquHoM ocn
OTAeNbHbIX p,eTane|7| B pacquH0|7| Moaenn nnm ncnoJib3oBaTb HaCTpOVIKM

Vi3ameHeHne pacyeTHbIX p,eTane|7|

84 OnpegeneHrie MeCTOMONOXEHUA PACYETHbIX
feTanen




0Ceil pacyeTHOM Mogeny, NPUMeEHsIEMble KO BCEM AeTaNsiM B pacHeTHO
MOAENU.

Takxe MOXHO OMpesensiTb CMELLEHUSA A1A PACUETHbIX AeTanei u
nepemMeLLaTb pacyeTHble AeTaNu C MOMOLLLIO pyyYex.

Mpv NepemMeLLeHNN PyYK pacyeTHOM AeTann NPOCMOTPETb CMELLEHMIS
MOXHO B C/1eZlytOLLIMX AMANOrOBbIX OKHAX:

« CBOMCTBA NOJIOXKEHUSA CTEepP>XXHSA, ncnoJjibdyemMmbie B pacyeTax
« CBoOMCTBA NoJiIoXKeHUs obnacruy, mncnosibdyemMmsbie B pacyeTtax
« CBoucTBa KPOMKMN o6nactn, mcnosibdyemMmsbie B pacyeTtax

Mpwn NnepemeLLeHnn GU3nNYecKor A pacueTHOM AeTain 3TN CMeLLeHNS
pyuyku copacbiBatoTca. KomaHga C6pocuTh pesakTUpoBaHMe BbIGpaHHbIX
AeTanemn Takxe copacbiBaeT U3MEeHEHWs, BHeCeHHble C MOMOLLIbIO pyyeK
pacyeTHON AeTanun.

CM. TaKKe

OnpegeneHvie v N3MeHeHe MeCTOMOJIOXEHWS OCK pacyYeTHOW AeTanu
(ctp 85)

3ajaHne cMeLleHNa ANna pacyeTHoM getann (cTp 86)
Copoc pefakTMpoBaHNA pacyeTHbIX geTaneit (ctp 87)
CBOWCTBa NONOXEHNSA PacHeTHOro CTepXHSA (CTp 156)
CBOMCTBa NONOXEHNSA pacyeTHOM obnacTtu (cTp 156)
CBoOMCTBa KPOMKW pacyeTHoW obnactu (ctp 157)
CeoncTBa pacyeTHon getanum (ctp 135)

OnpegeneHre HaCcTpoOeK oceil pacyeTHOW Mozenn (cTp 61)

Onpep,eneﬂme mnin nameHeHme MmectTonosiookeHmda ocm

pacuyeTHON geTanun

MOXHO onpeaenaTe N N3MEHATb MEeCTOMOIOXKEHME PacYeTHOM ocn
OTAeNbHbIX JeTanei. PacueTHas ocb onpejenser MecTononoXeHne
pacyeTHOW AeTanu rno OTHOLUEHWIO K COOTBETCTBYOLLEN GU3NYeCcKon geTanu.
Hanpumep, pacyeTHasa geTanb MOXeT HaXOANTbCA Ha HeTPanbHOM OCK UK
Ha OMOPHOM NMNHUN GU3NYECKOon AeTanu.

Mpexae Yyem NPUCTYNUTL:

+ B awanoroBom okHe PacueTHasi n npoeKTHasA Moaenu BbibepuTe
pacyeTHyI MOJeNb, B KOTOPOW TpebyeTcs M3MEeHUTb pacyeTHble CBOMCTBA
AeTanein.

*  [nsA BbIBpaHHOM pacyeTHOM Moenn ybeanTech, YTo napamMeTp
MecTonono>xeHmne ocu anemMeHTa B A41aNoroBomM okHe CBOMCTBA
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pacueTHoOV MoAenu nmeeT 3HayeHie 3HaUYeHMe N0 YMOJIHaHUIO AN
Moaenmu.

1. BbibepuTe getanb B GU3NYECKON MOAENN.

2. HaxmuTe npaBoli KHOMKOW MbiLN 1 BbibeprTe CBOMCTBA,
ncnosb3yemMble B pacyeTax.

3. B AananoroBom okHe pacyeTHbIX CBOMCTB AeTanu BbINOJHUTE CiejytoLme
NeNcTBUS.

a. Mepengunte Ha Bknagky MonoxxeHwue.
b. BbibepuTte BapmaHT B cnvcke OCb.

Cc. B cnucke CoxpaHATb NoMoXKeHMe 0CU YKaxXNTe, MOXET N
pacyeTHasa OCb AeTanu nepemeLLaTbCa Npu ee coegHeHN C
APYrMMU AeTansaMu, a Takxe B KakOM Harnpae/iieHU OHa MOXeT
nepemMeLLaTbCs.

d. [pwv HeobxoANMOCTI C MOMOLLBIO Noneli MoaupukaTop ocm
onpegenvTe, K Yemy NpmMBA3aHa 0Cb — K rNobanbHbIM KOOpAMHATaM,
K IVHUWN CETKW WA HN K TOMY, HU K ApYrOMy.

e. Haxmute KHoMky UI3SMeHUTb.

CMm. TaKxe

3asaHue cMeLLeHnsa ANna pacyeTHoW geTanu (cTp 86)
CeoncTBa pacyeTHon getanum (ctp 135)

O cBowcTBax pacyeTHow getanu (ctp 73)

OnpegeneHre HaCcTpOeK oceil pacyeTHOW Mmozenn (cTp 61)

3agaHue CMeLLEeHNA ANS pacyeTHOW geTanu

[NA pacyeTHO AeTann MOXHO onpeaennTb cMeLleHns. CMeLLeHus
NMO3BO/IAOT MePEMECTUTb PacYeTHYH AeTa/lb MO OTHOLLIEHMHO K
MECTOMOIOXKEHWIO MO YMOTYaHUIO PaCUETHOWN OCH.

Mpexae YeM NpuUCTynuTb, B 4MaN0oroBoM okHe PacyeTHas N NnpoeKTHas
MoAenu BbibepuTe pacyeTHy0 MOAesb, B KOTOPOU TpebyeTcs onpeaennTb
CMeLLEeHNs.

1. BblbepuTe geTanb B dU3MYeCKOn Mogenn.

2. HaxmuTte npaBoi KHOMKOM MbILWK 1 BbibepuTe CBOMCTBA,
nucnonb3syemMble B pacyeTax.

3. B ananoroBoM okHe pacyeTHbIX CBOMCTB AeTa/iv BbINONHWTE CieaytoLume
JencTBuS.

a. [lepenanTte Ha Bknagky NMonoxkeHwe.
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b. B nonax CmeLieHwne 33jaiTe CMeLLLeHe pac4eTHOW geTann oT
pacyeTHON ocn GU3NYECKON AeTanu B HanpaBaeHUaX rnobanbHbIX
oCcen X,y u z.

|_|pI/I nepemMeLeHnn pacquHon AeTann B MO4eNIN 3TN 3HaYeHNA
N3MEHAKOTCA.

Mpuv nepemeLleHn GU3NYECKOl AeTann OHN He COpachbiBatOTCS.

c. B cnncke Pexxum npoAo/IbHOro caBuUra ykaxmte HeO6XOﬂ,I/IMOCTb
y4yeTa NnpoAo0/IbHOIro cMeleHnA KOHLUOB Dx (1)I/I3VI'~*I€CK0I‘/JI AeTann.

CMeLLeHNs KOHLOB onpegenstoT, rae Tekla Structures cosgaet
KOHLEBbIE Y3/1bl PaCYeTHO AeTanu.

d. HaxmuTte kHOMKy U3MeHnTb.

Cm. TaK)ke

OnpegeneHve UM N3MeHeHre MeCcToNoI0XEeHUS OCU pacyeTHOW AeTanu
(ctp 85)

CeoncTBa pacyeTHon getanum (ctp 135)

C6poc peaaKTUPOBAHUSA pacyeTHbIX AeTanew

Ecnm MecTononoxXxeHust pacyeTHbIX AeTanei 6bian N3MeHEeHb C MOMOLLbHO
pyyek, ANnst BbI6PaHHbIX PACHETHbIX AeTaseil MOXHO BOCCTaHOBUTb
npesycMOTPEHHbIe MO YMONYAHNIO HAaCTPOMKI pacyeTa.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepnTe PacyeTHble U
NpoeKTHbIe MOoAeN .

2. B pumanoroBom okHe PacuyeTHast U NpoeKTHasA MoAenu Bolibepute
pacyeTHyt0 MOJeNb, B KOTOPOW TpebyeTcsa COpoCnTb peaakTpoBaHme
JeTanemn.

3. BblbepuTe feTanu, KOTopble ciesyeT cbpocuTh.

Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepuTe C6pOoCUTHL
pepakTUpoBaHue BbI6GpaHHbIX AeTaneun.

CM. TaKxKe
OnpegeneHre MeCToMNoN0XeHNA pacyeTHbIX geTanen (cTp 84)

3MeHeHMe pacyeTHbIX geTanen (cTp 73)
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7.6 KonupoBaHue pacyeTHoOI geTanu

MO>HO co3gaBaTtb KOMUM CyllecTByrOL X paCcyeTHbIX ,u,eTane|7| BMecCTe C
NMPMMEHEHHBLIMN K HM CBOVICTBAMU CMEeLLEHNAMN Y310B.

Hanprmep, ¢ MOMOLLbIO KOMMPOBAHNSA MOXHO NMPVYIMEHUTb HACTPOIKMN
pacyeTa K NoBTOpSAOLLMMCA pamam. CHayana npruMeHuTe Tpebyemble
HaCTPOWKW pacyeTa K O4HON pame. 3aTeM CKOMMPYynTe HaCTPOMKM Ha Apyrue
aHaNOrnYHble pambl.

1.

Ha Bknagke PacyeT u npoeKkTupoBaHue BbibepnTe PacyeTHble n
NpoeKTHbIe MoAenNn.

B ananorosom okHe PacyeTHasi U NpoeKTHasi MoAenu Bbibepute
pacyeTHY MoJeNb, CoAepXKallyto AeTab, KOTOpPYH TpebyeTcs
CKOMMPOBAaTb, U pacyeTHble CBOCTBA, KOTOPble TPebyeTcs NCMNoNb30BaTh.

B dmsnueckon mogenu Bolbepute AeTasib, KOTOPYHO TpebyeTcs
CKOnupoBaThb.

BbINONHWTE O4HO U3 ClieflyroLLnX AeACTBUNA.

* Ha Bknagke MNpaBka BblbepuTe KonupoBaTh.

* LlenkHnTe NpaBoli KHOMKOW MblLK 1 BbibepuTe KonupoBaTb.
YKaxnte NCXoAHYH TOUKY ANA KONMPOBaHWSA.

YKaxute oAHY NN HECKONIbKO AOMONHUTE/IbHbBIX TOYEK Ha3HauYeHWs.

Ecnv B KOHeUHOW TouKe nMeeTcs naeHTUYHasa ¢unsmdeckas getanb, Tekla
Structures co3gaeT pacyeTHy AeTab C HACTPOMKaMU, MAEHTUYHBIMIN
HaCTPOWNKaM UCXOAHON AeTasu.

Ecnn B KOHEUHOW TouKe yXe 1MeeTcst pacyeTHas geTanb, Tekla Structures
N3MEHSIET 3Ty pacyeTHyo AeTaslb.

Ecnu pusmyeckas geTanb B KOHEYHON TOUKE eLLe HE BXOANT B PACUYETHYHO
Mogenb, Tekla Structures fo6aBnsieT geTaNb B PpacYETHYHO MOAE/b.

Ansa npekpaleHns KONMPOBAHMSA BbIMOIHUTE O4HO U3 CIeAYHOLLMX
AENCTBUN.

*  Haxmute KHOMNKy knasuLly Esc.

* LlenkHuTe NpaBor KHOMKOM MbILWW 1 BbibepnTe OTMeEHa.

Cm. TaK)Ke

3MeHeHMe pacyeTHbIX geTanei (cTp 73)
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7.7 YpaneHwue pacyeTHOM paeTtanu
[leTany MOXHO yanaTb N3 pacyeTHbIX MOZener nyTemM yaaneHns pacyeTHbIX
AeTanen.

Ecnn copepxmmoe pacyeTHo Mogenn — MonHaa Mmoaens, Npu yaaneHnn
pacyeTHon getanu Tekla Structures 6ygeT nponyckaTb 3Ty AeTajlb B pacyeTe.
Ecnn cogepxxmmoe pacyeTHo mozenn — Bbl6paHHble AeTanu n HarpysKu
nnu 3apaTb OCHOBaHUE MoAenn, Bbi6paB AeTanun N Harpysku, npu
yaaneHun pacyetHon getann Tekla Structures yaanset getanb U3 pacyeTHOMN
Mozenu.

1. HaBknagke PacyeT n npoekTUpoBaHMe BbibepnTe PacueTHble U
npoekTHble MoAenu.

2. B pumanoroBom okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYI MoJenb, COAepXaLLyto AeTanb, KOTOPY TpebyeTcsa yaanuThb.

3. BbibepuTe pacueTHyo geTanb, KOTOPYHO TpebyeTcsa yaanuThb.
BbInONHWTE OAHO 13 C/ieAyHOLLNX AeNCTBUIA:
+ LlenkHnTe NpaBoli KHOMKOM MbILWIW 1 BbibepuTe YaanuThb.

*  HaxwmwnTte knasuwwy Delete.

COBET Y4T06bl OTMEHUTE KOMaHAy YAanuThb:

* B pacyeTHbIX MOAeNIAX, CO34aHHbIX MO CI'IOCO6y MonHaa mopgens,
N3mMeHunTe paCl-IeTHbIVI Ksiacc yp,aneHHon Aetann c VerOpl/lpOBaTb Ha
NnepBoHa4asibHOE 3Ha4YeHNne.

* B APYyrnx pacyeTHbIX MOAeNIAX CHOBA AobaBbTe YAaANEHHYHO A€Tallb B
pacyeTHy0 MoA€enNb.

Cm. Takxke
YaaneHve o6beKToB 13 pacyeTHoOW Mogenu (cTp 68)
I3MeHeHVe pacyeTHbIX Mogenen (cTp 59)

CozepxunmMoe pacyeTHOM Mozenu (cTp 55)
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8 ObbeanHeHVe Harpy3ok

B aTOM paszene paccmaTpuBaeTcs npoLlecc coyetaHusa Harpy3sok Tekla
Structures.

CoueTaHue Harpy3ok — 3TO NpoLecc, Mpv KOTOPOM HEKOTOPbIe
OZAHOBPEMEHHO AeCTBYOLLME FPYMMbl HArpy30K YMHOXAtTCA Ha UX
Ko3dPnLUMeHTbl 6e30MacHOCTU N 06BbeANHATCA APYT C 4PYrOM B
COOTBETCTBUW C OnpeesieHHbIMW NpaBuaaMu.

MpaBuia coueTaHnst Harpy3ok 3aBMCAT OT NPOLLECca NPOEKTUPOBAHUS 1
ONpeAenstTCs B CTPOUTENbHBIX UAN NPOEKTHbLIX HOpMax. OAHUM 13 CamblX
pPacnpoCTpaHeHHbIX MPOLLECCOB NPOEKTUPOBAHMIA ABASAETCA pacyeT no
npeAenbHbIM COCTOSHUSIM.

CBOICTBa COMETaHM Harpy3ok onpegenstoT, kak Tekla Structures couetaet
Harpys3ku. Npouecc coueTaHUs Harpysok onpeaensieTca cefyoummmMin
CBONCTBaMU:

+  Kog MogennpoBaHus Harpyskm (ctp 123)
*  KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 124)
*  Tunbl coveTaHWin Harpy3ok (ctp 125)

+ CoBMeCTUMOCTb rpynn Harpysok (ctp 21)

Cm. Takxke

O coueTaHusax Harpysok (ctp 90)

ABTOMaTMYecKoe Co3JaHne CoYeTaHUM Harpy3ok (cTp 91)

Co3paHvie coveTaHmna Harpysok (cTp 92)

VI3ameHeHVe coueTaHna Harpysok (ctp 94)

KonvpoBaHue coueTaHn Harpy3ok Mexay pacyeTHbeIMy Mogenamu (cTp 94)

YaaneHve coueTaHn Harpysok (cTp 96)
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8.1

8.2

O coueTaHMAX Harpysok

CouyeTaHMe Harpy3ok — 3To Habop rpynn Harpysok, Co34aBaeMblii B npoLiecce
coueTaHus Harpysok. Kaxzoe coueTaHme Harpy3ok npeacTaBiseT peasbHble
YC/I0BUS HAarpy>KeHMsl, — 3TO 3HAYUT, YTO B KaXA0e coYeTaHMe Harpysok
AO/IKHA BCerga BXoAUTb MOCTOSIHHAS Harpyska.

Kaxxgoe coueTaHne Harpysok 40/DKHO MMEeTb YHMKa/lbHOE UMA. MCHOﬂbByVITe
MMeHa, onNCbiBaroLWMeE yCNoBUA Harpy>XeHnq.

Kaxzaoe coueTaHue Harpysok nmeet ngeHtnoukatop. NaeHtndumnkatop
npeacTaBaseT cob6oi NOpPAAKOBOE YNC/I0, KOTOPOe 3aBMCUT OT MOopsAKa
CO3ZaHNA COYeTaHN Harpy3oK B pacyeTHOM Mogenu.

MO>XHO HaCTPOUTb Tekla Structures Ha aBTOMaTMyecKoe co3jaHne coyeTaHun
Harpysok nnn cosgaBatb 1 USMEHATb UX BPYYHYIO.

CM. Takxe

ABTOMaTMyeckoe co3jaHve coueTaHn Harpysok (cTp 91)

Co3gaHve coyeTaHmsa Harpysok (ctp 92)

I3amMeHeHVe coveTaHnsa Harpysok (ctp 94)

KonupoBaHue coueTaHnii Harpy3ok Mexay pacyeTHbIM1 mogensimu (cTp 94)

YaaneHve coueTaHUi Harpysok (CTp 96)

ABTOMaTUUYeECKOe Co34aHUe COUEeTaHUW Harpy3oK

Tekla Structures MOXHO HaCTPOUTb Ha aBTOMaTn4veckoe cos3jaHune coyeTaHum
Harpysok ans pacquHoM Moenn cornacHo CcTpounTesibHbIM HOPMaM.

Mpexae yem NPUCTYNnTb, ybeanTech, YTO B MeHo Paian --> HacTpoiiku -->
MapameTpsbl --> MogennpoBaHune Harpyskm --> Tekywmia Kog BbibpaHa
COOTBETCTBYHOLLIAS HOPMa MOAENMPOBAHNS Harpy3oK.

1. HaBknagke PacueT n npoekTupoBaHue BbibepnTe PacueTHble U
NnpoeKkTHble MoAenu.

2. B awanorosoM okHe Mopenu pacyéTta M NPOeKTUPOBaHWS:
a. BblbepuTte pacueTHyto Mmogens.
b. Haxmute CoueTaHUs Harpysok.

3. B amanoroBom okHe CouyeTaHMsA Harpy30K HaXxXMnTe KHOMMKY
CdopmupoBaTs.

4. B ananoroBomMm okHe ®PoOpMUpPOBaHME COMETAaHNA Harpy3oK BbiNoJHUTE
cnepyrole AencTBmS.

a. [Mpu HeobxoaMMOCTM NpoBepbTe KO3GOULMNEHTLI COYETAHWS
Harpys3ox.
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HaxmuTte MapameTpbl, a 3aTeM BbIMONHUTE OAHO U3 C1eAYHOLLMX
AEeNCTBUMN.

+  TMpocmoTpuTe KO3PdULMEHTbI. HaxkmuTe KHOMKY OTMeHa, YTobbI
3aKpbITb ANaNOroBOe OKHO.

*  W3meHuTe KO3 PnumeHTbl. HaxmmnTe KHonky OK ana coxpaHeHus
N3MEHEeHUI.

b. YcraHoBuWTe Gnaxkmn psAOM C COUETaHNSIMY, KOTOPbIe TpebyeTcs
co3zaTtb.

C.  [na aBTOMaTUYeCKOro BKIHOUEHUst COBCTBEHHOrO Beca AeTaneli B
COYeTaHWsi Harpy3ok ycTaHoBMTe Gnaxok BkIUaTb CO6CTBEHHbI
Bec.

d. (3TOT War OTHOCUTCH TOJIbKO K eBponencknm HopMmam Eurocode.)
MNpwn HeobxoAMMOCTN ycTaHOoBUTE GNaxKoK TONIbKO MUHUManbHas
NoCTOsIHHaA HarpysKa npv nonepeyHbIX Harpyskax. 371o
NO3BOJIAET YMEHbLUNTbL KOJINYECTBO COYeTaHUIn Harpy3ok, korga
TpebyeTcs yunTbiBaTb TONIbKO MUHUMAJIbHYHO MOCTOSAHHYIO Harpysky
B YC/IOBMAX MOMepeyHOoro HarpyxeHus.

e. Haxmute OK ansa co3gaHnsa coyeTaHuin Harpysok.

Ecnn B pacueTHOM MoAenn ecTb HapyLleHns CTpyKTypsbl, Tekla
Structures aBTOMaTM4eCKkM CO34aeT COYeTaHWS HAarpy3oK Kak B
NONOXMNTENbHOM, TaK U B OTPULATENIbHOM HanpasaeHuu (X 1 -X nam
Y un-Y).

5. B awnanorosoM okHe CoueTaHUA Harpysok Haxmute OK ana coxpaHeHu s
COYeTaHW Harpysok.

Cm. Takke

3aZiaHvie HOpPMbl MOZAENPOBaHWSA Harpy3ok (cTp 18)
KoaddunumeHTbl coueTaHnsa Harpysok (ctp 124)
Tunbl coveTaHUin Harpy3ok (cTp 125)

Co3gaHve coveTaHma Harpysok (ctp 92)
VI3ameHeHVe coueTaHmsa Harpysok (ctp 94)

YaaneHve coueTaHn Harpysok (cTp 96)
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8.3 Co3pgaHwme coyeTaHUS Harpysok

MNpu HeEO6XOAMMOCT MOXHO CO34aTb COYETAaHWSA HArpy30K AN PpacHeTHOMN
Mozenu (nNo ogHoMy).

Mpexae Yem NpUCTYNnTb, y6eanTech, YTo B MeHto daiin --> HacTpolikn -->
MapameTpbl --> MogennpoBaHue Harpyskum --> TeKyL Ui Kopg, BbiIbpaHa
COOTBETCTBYHOLLAA HOPMa MOZENIMPOBaHMS Harpysok.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibepTe PacueTHblie n
NpoeKTHbIe MoAenNn.

2. B amanorosom okHe Moaenu pacyéTta U NPOEKTNPOBaHUA:
a. BblbepuTte pacueTHyto mogens.
b. Haxmute CoueTaHUs Harpysok.
3. B awnanorosomMm okHe CoueTaHUA Harpy3ok Haxxmurte KHomnky Co3gaThb.

B ananoroBom okHe CoueTaHMe Harpy3oK BbIMONHUTE CliegytoLime
AEeNCTBUA.

a. B cnucke Tun BbibepuTe TUN COYETaHMSA Harpy3ok.
b. BBeauTe yHVKaNbHOE VMSI COYETAHWSI Harpy3oKk.

c. CNoMOLLbH KHOMOK CO CTPesikaMy NepeHoCUTe rpynmbl Harpy3ok
Mexay cnckom Fpynnbl Harpy3ok 1 Tabnuueli CoueTaHue
Harpysox.

d. Tpwv HeobXOANMOCTU N3MEHUTE 3HAKN (+ NN -) N KOIGPULINEHTBI
coyeTaHusa B Tabnnue CoueTaHne Harpysok, Lenkast 3HaueHus.

e. Haxmure KHOMMKY an/IMEHI/ITb, UTOb6bI C034aTb CcoYeTaHme Harpy3ok.

f. |_|pI/I HEO6XO[],I/IMOCTI/I noBTOpUTE LWarn a-e ana cosjaHuma
AOMNONHNTENBbHbBLIX codeTaHum Harpysok.

8. Haxmute KHOMMKY OK, uTo6bI Cco34aTb rnocnegHee coyetTaHme
Harpysok n 3akpbiTb AManorosBoe OKHO.

5. B awnanorosoM okHe CoyeTaHUA Harpy3ok Haxmurte kHornky OK ans
COXPaHeHWNs coYeTaHNn Harpy3oxk.

Cm. Takke

3aZlaHvie HOPMbl MOZAENVPOBaHWSA Harpy3ok (cTp 18)
Tvnbl coYeTaHWin Harpy3ok (cTp 125)

KoaddunumeHTbl coueTaHnsa Harpysok (ctp 124)
ABTOMaTMYecKoe Co3jaHne coueTaHnn Harpy3ok (cTp 91)
I3amMeHeHVe coueTaHmsa Harpysok (ctp 94)

YaaneHve coueTaHnM Harpysok (cTp 96)
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8.4

8.5

IameHeHMne coueTaHUs Harpysok
MO>XHO N3MeHUTb COYeTaHVe Harpy3ok pacyeTHO MoAenu, OTpeAakTpOBaB
ero nms 1 Ko3dPuLUMeHTHI.

N3mMeHUTb TN U I/I[],eHTI/I(I)I/IKaTOp co4eTaHWA Harpysok, a Takxe ,ﬂ,06aBI/ITb
VNN yAanTb rpynnbl HAarpysok nocse co3gaHna co4eTaHnA Harpysok
HEBO3MOXHO.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepnTe PacyeTHble U
NpoeKTHbIE MoAeNn.

2. B ananoroBom okHe Moaenu pacyéTa U NpoeKTUpPOBaHUSA:
a. Bbibepute pacyeTHyto Mozenb.
b. HaxmuTte CoueTaHUs Harpysok.

3. B amanoroBom okHe CoyeTaHMsA Harpy3oK BbIMOAHUTE CnegytoLine
JencTBuS.

a. UYT0b6bl UI3MEHUTb NMS COYeTaHUS Harpysok, Bbl6epVITe ero v eeeanTe
HOBOE NMA.

b. YTO6blI U3MEHUTb KO3PDULMEHT coueTaHNs Harpy3okK, BolbepuTe ero
N BBeANTE HOBOE 3HaYeHwe.

c. HaxmuTe kHonky OK Ansi coxpaHeHUst U3MeHeHW.

CM. Takxe

ABTOMaTMyecKoe co3jaHve coveTaHun Harpysok (cTp 91)

CosaaHune coveTaHnsa Harpysok (ctp 92)

KonnpoBaHue coyeTaHnii Harpy3ok Mexay pacyeTHbIMU Mmogensimu (cTp 94)

YaaneHve coueTaHUiM Harpysok (cTp 96)

KonnpoBaHue coueTaHU Harpy3ok Mexxay
pacyeTHbLIMM MoAeNsAMU

CoyeTaHMsa Harpy30K MOXHO KOMMPOBaTb MeXAYy PacHeTHbIMY MOAENSAMU B
npegenax ¢msnyeckori mogenu. OcyLLecTBASTL KOMMPOBaHKMe Takke MOXHO
Mexay Gr3NUYecKUMU MOZENSIMU, eC/TN OHW UMEIOT OAMHAKOBYHO cpeay U
rpynnbl Harpysok.

CHayana HeobxoANMO COXPaHUTb COYETaHNSA Harpy3okK, KOTopble TpebyeTcs
ckonmpoBaTk B dain . 1co. ECnm HEOBX0ANMMO, UTOBLI COYETaHUS Harpy3okK
6LV JOCTYMHBLIMY B APYroi ¢usnyeckon Mogenu, ckonmpymrte ¢arin . 1co B
nanky \attributes LeNeBON MOAENN U B NAMNKy NpoekTa 1Mo KOMNaHUu.
3aTeM coYeTaHWst Harpy3oK MOXHO 3arpy3unTb B APYryt0 pacyeTHY MOAenb.
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CoxpaHeHmne coyeTaHNi HarpysoK A/ UCMoJ/Ib30BaHUA B
paNbHeKnwem

CoyeTaHUst HAarpy3oK pacyeTHOW MojeN MOXHO COXPaHUTb 4SS
NCNONb30BaHNA B JaibHeNLLeM B APYrvX pacyeTHbIX MoAensx.

1. HaBknagke PacueT n npoekTupoBaHue BbibepnTe PacueTHble U
NnpoeKkTHblie Moaenu.

2. B awanorosoM okHe Mopenu pacyéTta M NpoeKTUPOBaHWS:
a. Bbibepute pacueTHyto mogens.
b. Haxmute CoueTaHUsl Harpysok.

3. B ananorosom okHe CoyeTaHUA HarpysoK BbIMOJHUTE CieayroLuve
AencTBuS.

a. BeeauTe MMs AN cCOXpaHAEMbIX COYeTaHUIN Harpy3ok B noJse psgoM C
aneMeHTOM COXpaHUTb Kak.

b. HaxmuTe KHonky COXpaHUTb KaK.

Tekla Structures coxpaHsieT coueTaHVsa Harpy3ok B Buae ¢ainna . 1co
B Manke \attributes BHYTPW Nanku TekyLler Mogenn.

4. Haxmute kHonky OK, uTobbl 3aKpbITb ANANOroBble OKHa.

KonupoBaHue coueTaHMiA Harpy3oK Us Apyrovi pac4eTHoOW
Moaenu

CoueTaHVs Harpy30K MOXHO KOMMPOBaTb U3 APYroi pacyeTHOM Moaeny,
MMetoLLIe Te Xe rpynmbl Harpy3oK 1 cpesy.

1. Yb6eamtecb, UTO COYETAHWA HArpy3oK, KOTOpPble HEOBXOANMO
CKOMMPOBAaTb, COXpaHeHbl B paline . 1co.

2. Yb6eputecb, 4To Paiin . 1co HAXOAUTCA B Nanke \attributes BHYTPH
nanku TekyLen Mogenu nnbo B Nanke npoekTa uav KoMnaHun. Ecam Her,
ckonupymnTte dain . 1co.

3. Tpw KONMMPOBaHUN COYETaHNA Harpy3ok Mexay AByMs Gpr3ndeckumm
MOZenNsAMU, OTKPOMTE MOJeNb, B KOTOPYIO BbINMOJHAETCS KOMMPOBaHMe.
MNpn KONMPOBaHWM B Npejenax o4HON Gr3nYeckor MoLenmn 3aKponTe u
CHOBAa OTKPOWTe Mozefb.

4. HaBknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble N
NpoeKTHbIe MOAeNN.

5. B amanorosomM okHe Moaenu pacyéTta v NPOEKTNPOBaHUA:

a. Bblbepute pacyeTHyt MoZeNb, B KOTOPYH HEOBXOANMO BbINMOAHUTb
KonupoBaHue.

b. Haxmute CoueTaHUs Harpysok.

Ob6besnHeHe Harpysok 95 KonvpoBaHuve coueTaHni Harpy3ok Mexay
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6. B ananorosom okHe CoyeTaHUs Harpy3oK BbIMOJHUTE CliegytoLne
AEeNCTBUS.

a. Bblbepute paiin couetaHuin Harpysok (. 1co) B CrUCKe pAAOM C
3/1IeMeHTOM 3arpysuTb.

b. HaxmuTte KHOMKy 3arpysuTb.

7.  Haxmute kHornky OK, 4Tobbl 3aKpbiTb 4Man0roBble OKHa.

8.6 YaaneHwe couyeTaHMM Harpysok

MOXHO yAannTb OTAe/IbHOe CoOUYeTaHne Harpy3oK, HECKOIbKO BbIGpaHHbIX
CcoYeTaHuin Harpy3oK UM BCe COYETaHNs Harpy3oK B pacyeTHON Mozenm

cpasy.

1. HaBknagke PacyeT n npoekTupoBaHue BbibepnTe PacueTHble U
npoeKTHble Mogenu.

2. B ananoroBom okHe Mogenu pacuéTta n npoeKTUpPoOBaHUS:

a. BbibepuTe pacueTHyO MOAenb, N3 KOTOPOK TpebyeTca yAannTb
COoYeTaHWNs Harpysok.

b. Haxmunte CoueTaHUsi Harpysokx.

3. B awanoroBoM okHe CouyeTaHUA Harpy3oK BbIMO/HUTE OAHO U3
CnesyroLLnX 4eACTBUN.

*  BblbepuTe coueTaHMe Harpysok, KoTopoe TpebyeTcs yaannTb, 1
HaXXMUTe KHOMKY YAanuTb.

«  Yaepxwuas knasuwy Ctrl nnn Shift, Boibepute HeCckONbLKO coveTaHU
Harpy3ok Ang yganeHus. HaxxmmTe KHOMky YaanuTb.

*  YT06bI YAANUTb BCE COYETAHMS HArpy30K, HAXMNTE KHOMKY YAaNUTb
BCce.

4. Haxmunte kHonky OK, 4TO6bI 3aKpbITb 41ANOrOBbIe OKHA.

CM. Takxe
VI3ameHeHVe coueTaHnsa Harpysok (ctp 94)
ABTOMaTMyecKkoe co3jaHve coveTaHn Harpysok (cTp 91)

Co3gaHve coveTaHmsa Harpysok (ctp 92)

Ob6begnHeHVe Harpysok 96 YaaneHvne coueTaHuin Harpy3ok



9 PaboTa c Mogensamu pacyeTa u
NPOEKTNPOBAHUS

B aTom pa3jenie pacCMaTpmBaAETCA, KaK SKCMOPTUPOBATbL, UMMNOPTUNPOBATb,
O6'b€ﬂ,VIHFITb M npocMaTpmnBaTb pacdeTHbIE U NMPOEKTHbIE MOAE/IN, a TakKXKe KakK
COXPaHATb N NPOCMAaTPMBATb PE3Yy/ibTaTbl pacyeTa.

CM. CCbINKW HMXe:

MpocMoTp NpeaynpexaeHnin o pacyeTHoOM mogenn (ctp 97)
SkcnopT mogenu 13 Tekla Structures B npunoxeHne pacyeta (cTp 99)

NMnopT n3meHeHuin n3 Tekla Structural Designer B pacyeTHyt0 MOZeNb
(ctp 103)

O6'b€AI/IHEHI/Ie pacyeTHbIX MO,ZI,EI'IEI7I C NMOMOLLBK NpUNoXeHA Ana pacyeTa
(cTp 105)

CoxpaHeHune pe3ynbTaTtos pacyeta (ctp 108)

MpocmoTp pesynbTaTtos pacyeta getanu (ctp 109)

OTobpaxeHne pacyeTHOro kiacca B Bugax mogenn (ctp 110)

OTobpaxeHne HOMePOB pacyeTHbIX CTepPXXHe, 31eMeHTOB 1 y3108B (cTp 110)

OTobpaxeHune KoadduLmeHTa ncnonb3osaHuna getanen (ctp 111)

9.1 MpocMoTp npeaynpexx[eHuiA o pacueTHoO Moaenn

Ecnv npm co3gaHnm pacyeTHOW MoZenu BO3HUKAM npobnemsl, Tekla
Structures oTobpaxaeTt npesynpeanTeNbHbIN 3HaK B ANAN0rOBOM OKHe
PacueTHble U NpoeKTHbIe MOAENU, KOT/a Bbl BblbMpaeTe pacyeTHyHo
MoZJesb.

1. HaBknagke PacyeT n npoekTupoBaHuMe BbibepnTe PacyeTHble U
npoeKkTHbIe Moaenu.

2. B amnanoroBom okHe PacuyeTHble N NMpoeKTHbIe Moaenwu:

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 97 MpoCcMOTp NpeaynpexaeHuli o pacyeTHoM
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BbibepuTe pacyeTHy Mozenb.

b. Ecnv npesynpeAnTenbHbIA 3HaK NPUCYTCTBYET, HAKMUTE KHOMKY
Moka3biBaTb NpeAynpeXXaeHusl.

Tekla Structures BbIBOAUT ANAN0roBOE OKHO NMpeayrnpexaeHus ¢
nepeyHem TUNoB NPo6aeM, BO3HMKLUNX NPU CO34aHMM PaCUYeTHOM
mozenun. Hanpumep:

& Tekla Structures s
Mpw CO3AaHUNA MOAENN BOSHUKNN NPESYNPEk]eHA/ onBrm:
- MNpegynpexaenne: 3Ha4eHWe CEOMCTEA NONEPENHOND CEYEHNA OTAIMHAETCA OT BEIYMCAEHHOID 3Ha4eHnA ceokctea (1)
& - Mpegynpexaerne: PacUeTHRIR CTEPXEHE HE NOAHOCTBH) COEAMHEH WK HE NOAHOCTEH ONWpaeTca (7)
- Mpegynpesaenne: CTepHN HaKNaALIBaHTCA APYT Ha apyra (2)
- Owmbka: Pacnpegenenune narpyskm (1)

- Mpegynpexaenne: MNosTopatowmecs Harpyskn (1)

oK MogpobHee...

Homepa B ckobkax — 3TO KOIMYeCTBO NpobaemM AaHHOro T1na B
pacyeTHOW Mozenu.

3. Haxmute kHonky MNoapo6Hee B A11aN0roBOM OKHE NpeAynpexaeHns,
UYTObbI Y3HATL 6oNbLLe.

Tekla Structures BbIBOAUT MOAPOGHbLIV CMIMCOK NpeAyrnpexaeHnii 1
owmbok. Hanpumep:

& Cnucok = O x
OTyer

Mpemynpexnenne: CTepEHM HakIaIHBSaDTCA OpYT Ha OPYTa ~
Mpofmema 1

fuagecKad Oerane Id: 116498
Crepmens 17
MIpofoema 2
fusuuecxkad meTans Id: 116554
PacueTHas neTanmb Id: 143074
Crepmens 18

Om+Srxa: PachOpeOencHMe HaTRYSEM

BosMoEHaA NPMYMHE:

- CmmBra MONEIMpPOBEHNA HaTDY3IO0H

- OrpaBEMYMEEDNAaA DaMxa HaUPY3KM CIMIKCM Mana

- $MNBTp HATDYIOK CIOMIKOM V3KIGL

- B HanpaBneHMM, 3alaHHOM DacNpoCTPaHeHMEM NaHEeIM HaTPDYSKM, OTCYTCTEYET HeCcYNad DacYsTHaf NETaNs

MIpofnema 1
94.74 NpOUSHTa CMONEMMPOBAHHOM HATPYIXM MCOONBIVETCH B KaYeCTHE CYMMADHOWN DaclpeENeNeHHOH HATDYIEKM
Harpy=sra Id: 115544

Npemynpexnesne: [[OBTODADIMECH HATPY3KM
MIpoSmema 1
T'pynna Harpy3ox DefaultGroup
Harpysra Id: 114964

oK
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*  Ecan BbIGpaTh CTpOKy € ngeHTndumnkatopom obwekta, Tekla Structures
BbIAENNT 1 BblibepeT B MOAeNN COOTBETCTBYHOLLMIA 06BEKT, Hanpumep
pacyYeTHYIO JeTanb, CTEPXEHb, y3e/1, Harpy3Kky nam Guanyeckyo
Aetaneb.

Bbl6|/|paTb OTAE/IbHbIE PACYHETHbIE 31IEMEHTbLI HE/1b34.

+ LlenkHyB CTPOKY C naeHTNdMKAaTOpoM 0bbeKTa NPaBon KHOMKOMN
MbILLV, MOXHO MOAYYNTb AOCTYN K MEHIO 06bekTa 1 BOCNOb30BaTbCA
TakKMMU KOMaHZAaMK, Kak 3anpocnTb 1 MacwuTtab no BbibpaHHOMY.

« Ean Bbl6paTb CTPOKY C KOOpAMHaTaMN MeCTOMOJTIOXKEHNA, B MOAENTN
NOABATCA YKa3aTe/i B BNAe pOM6OB, KOTOPbIMW 0603HaYeHO MecTo
BO3HWKHOBEHWSI OLUNOKN.

Hanpvuvlep, ecnnm gna coegnHeHunA p,eTane|7| H606XOAI/IMa XKecCTKasd
CBA3b, HO XeCTKne CBA3N OTK/THOYEHbI B HaCTpOIZKaX, YKa3aTenum 6yAyT
HaXoANTbCA TaM, rae AOJIKHbI 6bITb KOHLbI XKECTKOW CBA3W:

CM. Takxe
Co3zaHune pacyeTHbIX Mogenei (cTp 53)

PaboTa c MoZensamu pacyeTa 1 NpoekTnpoBaHus (cTp 97)

9.2 3kcnopt moaenun us Tekla Structures B npyno>xeHwne
pacueTa

Ans BbINONHEHWS pacyeTa KOHCTPyKUnin B mogenn Tekla Structures
HeobX0A1MO 3KCMOPTMPOBAaTb PacHeTHYH MogeNb NN GU3NYECKYHo MOZeNb B
npunoXxeHmne pacyeta. B kauecTse NpUNoOXeHUs pacyeTa MOXHO
ncnoneb3osatbk Tekla Structural Designer, Hanpumep.

dKcnopT pacueTtHo mopenu B Tekla Structural Designer
PacueTHyto mogenb Tekla Structures MoxHO akcrnopTupoBaTth B Tekla
Structural Designer BMmecTe ¢ $131YeCKON MOAeNbH. DKCNOPTUPOBAHHbI
danin . cx1 MoxHO nmnopTuposaThk B Tekla Structural Designer ans
06HOB/IEHNSA CYLLLECTBYHOLLEV MOZeNnu U AN co3jaHnsa Hoson mogenu Tekla
Structural Designer Ha ocHOBe pacyeTHo mogenn Tekla Structures.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 99 SkcnopT mogenn 13 Tekla Structures B
npuaoXeHne pacyeTa



OrpaHunyeHns:

+  CTeHbl, COCTOSILLMX U3 HECKONIbKNX CErMEHTOB, He 3KCMOPTUPYHOTCS.
SKCMOPTMPYHOTCS TONIBLKO CTEHbI C OAHOW pacyeTHON 061acThbH.

+  CTeHbl CO CKOLLEHHbLIMW YraiamMm 3KCMOPTUPYHOTCS 6e3 dacok.

+ [poembl B 6€TOHHbIX CTEHAX 3KCMOPTUPYOTCS TONbKO MPU YCIOBUY, YTO
CTeHbl 1 NPOEMbl UMET NPSMOYroibHYO dopmy.

«  dusnyeckoe NONOXKEHME IKCMOPTUPOBAHHbIX COCTaBHbIX 6anok B Tekla
Structural Designer MOXeT He COOTBETCTBOBAaTb VX GU3MUYecKkoMy
nonoxeHwuto B Tekla Structures. Tem He MeHee pacyeTHOe NosIoXeHMe
SIBNSIETCS MPaBUIbHbIM.

Mpexae yem NPUCTYNUTL:

+  OtkponTe mogenb Tekla Structures, 13 KOTOpoW 6yAyT 3KCNOPTUPOBATLCH
AaHHbIe.

* Ecnm Bbl XOTUTE BPYYHYHO yKa3aTb, Kakov TUM 3nemMeHTa byzeT
ncnonb3oBaTbea Ana getanm Tekla Structures B Tekla Structural Designer,
3TO MOXHO CenaTb C MOMOLLbIO N0b30BaTeNbCKOro aTtpnbdyTa Tun
anemeHTa TSD, Tun nepekpbITnA TSD vav Tun cTeHbl TSD ¢usnueckoin
AeTanun. 3Tn aTpubyThl HaxoaATcs Ha Bknagke Tekla Structural Designer B
AVanoroBoM OKHe Mo/b30BaTeNbCKMX aTPUBYTOB AeTanu.

Hanprmep, MOXHO YCTaHOBWUTL NMOJIb30BaTeNbLCKMIA aTpnbyT Tun
nepekpbiTnsa TSD B 3HaueHMe STEEL DECK 1WAY, a TUn cTeHbl TSD B
3HaueHne MID PIER.

JlononHuTeNbHbIE CBEAEHNSA O TUMNAax 3N1eMeHTOB CM. B pa3jene 'Specifying
objects within Tekla Structures' B sokymeHTauum no Tekla Structural
Designer.

+ Co3gainTe pacyeTHy MoZenb (CTp 56), BKAOUAKOLWYO AeTanu, pacyeT
KOTOpbIX TpebyeTtcs. YctaHoBuTe Tekla Structural Designer B kauecTBe
NPUIOXEeHNs pacyeTa B CBOMCTBaxX pacyeTHOW Mogenn.

*  Y6eanTech, YTO pacyeTHble AeTann KONIOHH B pacyeTHOM Moaenu
napannesnbHbl Apyr Apyry.

1.  HaBknagke PacyeT n npoekTupoBaHuMe BbibepnTe PacueTHble U
NpoeKTHbIE MoAesN.

TakKe MOXHO OTKpPbITb MeHto daiin 1 BbibpaTh 3KcnopT --> Tekla
Structural Designer c pacueTHOW MoAenNbIo .

2. B ananoroBom okHe PacyeTHble U NpPOeKTHble MOoAEeNu:
a. BbibepuTte pacyeTHytO MoZenb AN 3KCNopTa.
b. HaXmwuTe KHOMKy AKCMNopT.

3. B puanorosom okHe 3kcnopT B Tekla Structural Designer:

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 100 SkcnopT mogenn 13 Tekla Structures B
npuaoXeHne pacyeTa
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a. HaxmuTte KHOMKY ... psAoM ¢ nonem Paiin aKcnopTa, YTobbl 3a4aTb
MeCTOMOI0XKeHNe Nanku 1 nMa ans eaina skcnopra.

PekomeHayeTcs, UTObbI B UMeHU daina 6binu ykasaHbl UMS
pacquHoVI Mojenwu, Ctaauna pa6oqero npouecca pacyeTa n
NPOEeKTUPOBaHWS, a TakxXe HanpasaeHve nepegayn Gparinos.
Hanpuvmep, PacuernasMomensl - A - IlepBOHAYAJIbHEI
skcrnopT u3 TS B TSD WNWN PacuerHasaMonenrl - B -
DanpHeymme msaMeHeHus m3 TS B TSD.

b. B cnucke CeTkm, ykaxumTte, kakme n3 cetok Tekla Structures Bbl xoTuTe
3KCNOPTNPOBATh:

+  JKcnopTupoBaThb Bce
* 3JKcnopTmpoBaTb Bbi6paHHOe
*+ He3kcnopTupoBaTb HN4Yero

c. [ns npoBepky NpeasoxXeHHbIX Npeobpa3oBaHuin npodunen n
COpPTOB MaTepuranoB HaxXMUTe KHoMky MpocmoTp npeo6pasoBaHuiA.

Mpw 3KCNopTe NCNOJIb3yeTcs BHYTPEHHWI CANCOK Npeobpa3oBaHus,
coZep>Xalumii CTaHAapTHbIE NPodUAN 1 copTa MaTepranos. B okHe
BbICTpbIV OTUeT BCe AeTanu ¢ npoduaem nam CopToMm MaTepurana,
KOTOpble HeNlb3si NPeobpa3oBaTh C MCMOb30BaHNEM BHYTPEHHEro
cnmncka NnpeobpasoBaHus, byayT noMeyeHbl KpacHbIM GaxKoM, a
BMecCTO UX nMeH B Tekla Structures 6yaeT oTobpaxaTbCs HaAMUCh:

-—-— NO MATCH ---

d. Ecnu oTtobpaxaeTcs HagMUCb ——— NO MATCH —--- WU Bbl XOTUTE
nepeonpejenntb CTaHAAPTHOE Npeobpa3oBaHMe, MOXHO
npeobpasoBatb NPodUAN N MaTepuanbl ClefyoLwmrmMm ob6pasom:

+ Co3pgaiiTe B TeKCTOBOM peakTope ¢aiin npeobpasoBaHus
npodounen n/mnn COpToB MaTepUaNoB 1 COXPAHUTE ero C
paclnpeHnem .cnv.

* B TekcTtoBOoM darinie BBeanTe nMs Npoduna nam copta mateprana
B Tekla Structural Designer, 3Hak paBeHCTBa (=), a 3aTeM
cooTBeTcTBYtOLLee UMSA B Tekla Structures, Hanpumep:

STB 229x305x70=TEE229*305*70 A1 npoduns
S275JR=S275 ANn4a COpTa MaTepnana

+ B nonax ®aitn npeo6pasoBaHnsa npodunen 1 Paiin
npeo6pasoBaHUA MaTepUanoB ykaxmte dannbl
npeobpasoBaHus, KOTOpble TpebyeTcsa NCNoAb30BaThb AN
conocTtaBneHus npodunien n CopToB MaTepmnanos.

Ecnn dalinel npeobpasoBaHUst He NCMONb3YHOTCS, AeTann C
nNpooUNAMU UK COpTaMU MaTEPUAOB, KOTOPbIe He yAaeTcs
npeobpa3oBaTb, BCe paBHO BYAyT CO34aHbl, OAHAKO B HUX ByayT

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 101 SkcnopT mogenn 13 Tekla Structures B
npuaoXeHne pacyeta



MCMoNb30BaTbCsA NPOGUAN UK COpTa MaTepuranoB 13 dalina
3KCMopTa, KOTOPbIE MOTYT 0Ka3aTbCs HeAeCTBUTENbHBIMU.

e. HaxmuTe kHonKy IKCNOpT. B okHe BbICTPbI OTYET OTO6paxaeTcs
pe3ynbTaT 3KCNopTa — HanpuMep, KONNYECTBO 3KCMOPTUPOBAHHbIX
AeTanen, a Takxe CBA3aHHbIE C 3KCMOPTOM MpeaynpexaeHns Ui
OLUNBKMN, eC/IN OHU eCTb.

Tekla Structures co3gaet ¢paiin . cx1 B yKazaHHOM BaMu narke ¢
YKa3aHHbIM BaMn NMeHeM.

4. Ytobbl umnopTmpoBaTth ¢arin . cx1 B Tekla Structural Designer, cnegyvite
NHCTPYKUMAM B gokyMeHTauwmu K Tekla Structural Designer.

3kcnopT pusunyeckos moaenu B Tekla Structural Designer

Ecnu Bbl He XxOTUTe co3aaBaTb pacyeTHyto Mogenb Tekla Structures n
skcnopTMpoBaTh ee B Tekla Structural Designer, Bbl MOXeTe 3KCNOPTUPOBaTb
dusnueckyro mogenb Tekla Structures n ncnonb3osBaThb ee Ana pacyeTa B Tekla
Structural Designer.

MPUM. PekomeHayem skcnopTupoBath B Tekla Structural Designer nmeHHoO
pacyeTHyt0 Mogenb. OHa faeT BO3MOXHOCTb NoslyunTh B Tekla
Structural Designer 6onee TOUHYO MOZenNb, YeM pU3nNYecKas.

JlonoNHUTENbHbIE CBeeHUA 06 3KCnopTe GpU3MUECKO MOAEN CM. B
pasgenax ui.

3KCI'IOpT pacquHoﬁ MoAenun B Npujio>keHme pacyeTta

[nsa BbINOMHEHWA pacyeTa KOHCTPYKLNIA B pacyeTHoM mogenm Tekla
Structures c NOMOLLbIO MPUNOXKEHNS pacyeTa HeOBX0AMMO 3KCMOPTMPOBATL
pacyeTHy MoZesb B nanky. Mo yMon4aHUio B KayecTBe Nankuy skcrnopTa
MNCNonb3yeTcsa nanka TekyLein Mogenu. Npu Hanuumm NPsIMoui CBsI3u C
npuaoXeHNeM pacyeTa Noc/e 3KCnopTa pacyeTHo mogenu 13 Tekla
Structures B 3TO NPUIOXEHME pacyeTHas MoAeNb aBTOMaTM4Yecky OTKPOeTCs
B MPUIOXEHNN.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHble MoAEenNn.

2. Tpv HeobxoAMMOCTU 3a4alTe Nanky 3KcropTa.

a. B AamanoroBom okHe PacueTHble N NPOEKTHbIe MOAeNN BbibepuTe
MoZenb ANIS 3KCMOPTa, a 3aTeM HaXMUTe KHorky CBOMCTBA....

b. B ananoroBom okHe CBOMCTBA pacyeTHOW MOAENN HAXMUTE
kHonky HaiiTn nanky gns akcnopTa Ha Bkiagke PacueTHas
Moaenb.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 102 dkcnopTt Mmogenn un3 Tekla Structures B
npuaoXeHne pacyeTa



c. B amanorosom okHe 0630p Nanok HanaMTe Narnky skcrnoprta n
HaxmuTe kHonky OK.

d. HaxmuTe kHonky OK, 4TO6bI COXPaHUTbL HACTPOMKM NMarnky sKCnopTa
B CBOVCTBax pacyeTHOW Mojenu.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAeNN:
a. BbibepuTe pacueTHy0 MoZenb AN1S 3KCropTa.

b. HaxmwuTe KHOMKy AKCNopT.

9.3 UmnopTt usmeHeHuin us Tekla Structural Designer B
pacyeTHylo moAenb

Ecnn Bbl ncnone3yete Tekla Structural Designer B kauecTBe NPUIOXKEHWA
pacyeTa, noc/e BbIMNOJIHEHNSA pacyeTa 1 BHECEHUS U3MEHEHUIN B MOJe/b B
Tekla Structural Designer MOXHO MMMNOPTUPOBATL 3TN U3MeHeHuUs B Tekla
Structures.

MO>XHO MMNOPTUPOBaTb HOBbIE AeTanu, co3aaHHble B Tekla Structural
Designer, nsmMeHeHUsi B Npodunsix n Matepuanax, mpoekTHoe apMUpPOBaHue, a
TakXe Apyrve pesynbTaThbl pacyeTa.

MecTononoxeHue cyLiecTBytoLmnx getanen B Tekla Structures He n3meHsieTcs,
[aXe eCnun Bbl MepemMecTUan CoOoTBeTCTBYoWMe geTann B Tekla Structural
Designer.

Ans nmnopTa NPOEKTHOro apMMPOBAHNSA HEOHXOAMMO, YTO6bI Ha
KOMMNbtoTepe 6b11n yCTaHOBNEHbI COBMecTMMble Bepcum Tekla Structures n
Tekla Structural Designer; Takxxe Heob6xoAMM A0CTyn K ncxogHomy danny Tekla
Structural Designer (. tsdm).

1. OtkponTe Mogenb Tekla Structures, B KOTOPYHO Bbl XOTUTE
NMMOPTNPOBaTh JaHHbIe.

2. HaBknagke PacueT u npoekTnpoBaHue BbibepuTe PacyeTHble n
NpoeKTHbIe MoAenNn.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOoAeNN:

a. Bblbepute pacueTHyto MoZeNb, UMMOPT B KOTOPYHO byzeT
NPOV3BOANTHCS.

b. HaxmuTe KHonky MonyunTb pesynbTaThbl.
4. B pananorosoM okHe UmnopT m3 Tekla Structural Designer:

a. HaxmuTte KHOMKYy ... pagoM ¢ nonem ®dainn UMNopTa, YTOObI HATK
aKcnopTupoBaHHbIN 13 Tekla Structural Designer dain v BbibpaTb
ero.

YT06bI MIMNOPTMPOBATL NPOEKTHOE apMUPOBaHLe, BbibepuTe
nexoAHbln dann Tekla Structural Designer (. tsdm).

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 103 MmnopT nameHeHn n3 Tekla Structural Designer
B pacyeTHY MOZJe/b



b. [Ans npoBepku NpeanoxXeHHbIX NpeobpasoBaHnii npoduen n
COpPTOB MaTepuranoB HaAxXMUTe KHoMky MpocmoTp npeo6pasoBaHuiA.

Mpyv MNopTe NCNOb3yeTCs BHYTPEHHWN CINCOK Npeobpa3oBaHus,
cozepxalymin CTaHgapTHble Npoduan n copta MaTepmnanos. B okHe
BbICTpbIV OTUeT BCe AgeTanu ¢ npoduaemM nam copTom MaTepuana,
KOTOpble HeNlb3si NPeobpa3oBaTh C MCMOb30BaHNEM BHYTPEHHEro
cnmncka npeobpasoBaHus, byayT NoMeyeHbl KpacHbIM GIaxKoM, a
BMecCTo nx nmeH B Tekla Structures 6yzeT oTobpaxaTbCa HaANUCb:

-—-— NO MATCH ---

c. Ecnm otobpaxaetcs HAANUCb ——— NO MATCH --- WAW Bbl XOTUTE
nepeonpejenTb CTaHAAPTHOE Npeobpa3oBaHe, MOXHO
npeobpaszoBatb NPOodUAN N MaTepuanbl ClefyoLwM 0b6pasom:

+ Co3gaiiTe B TeKCTOBOM pegakTtope ¢aiin npeobpasoBaHms
npodwunen n/mnn cOpToB MaTepranoB 1 COXPaHUTE ero C
paclmnpeHmnem . cnv.

* B 1ekcroBoM danine BBegute nma npodunsa nam copta Matepurana
B Tekla Structural Designer, 3Hak paBeHCTBa (=), a 3aTeM
cooTBeTCTBYOLEee nmA B Tekla Structures, Hanpumep:

STB 229x305x70=TEE229*305*70 And I'IpO(I)I/II'IFl
S275JR=5275 AN coOpTa MaTepmnana

+ B nonax ®aitn npeo6pasoBaHnsa npodunen 1 Paiin
npeo6pasoBaHNA MaTepnanos ykaxuTe dainbl
npeobpa3oBaHNs, KOTOPble TPebyeTca NCMO/Ib30BaTb ANdA
conocTaBneHus Nnpodunen n CopToB MaTepmnanos.

Ecnn ¢arinbl npeocbpa3oBaHNSA He NCNONb3YIOTCH, AeTanu ¢
npooUAAMU UK COPTaMMN MaTepuranoB, KOTOpble He yAaeTcs
npeobpasoBaTb, BCe paBHO OyAyT CO34aHbl, O4HAKO B HUX ByayT
MCNONBb30BaTbLCA NPOPUAN UK COpTa MaTepuranos 13 parina
MMMOPTa, KOTOPble MOTYT 0Ka3aTbCs HeAelCTBUTEIbHbIMU.

d. BbibepuTe napameTpbl CETOK:

*  Ypanutb ceTku Tekla Structures: npn nmnopte BCce ANHNW/
NJI0CKOCTM CeTOK 13 TekyLein mogenu Tekla Structures 6yayT
yAaneHsbl.

*  WNmnopTupoBaTb ceTKU U3 ¢paitna nmnopTa: NMHNN CETKN U3
danna nmnopTa 6yayT MMNopTUpoBaHbl B Mogenb Tekla
Structures. bygeT co3aH PUCYHOK NVHUIA CETKU, 1 BCe
NMMNOPTUPOBAHHbIE IMHUN CeTKW BYAyT NPpUCOeANHEHbI K 3TOMY
PUCYHKY B KayecTBe OTAeNbHbIX JINHUNA.

e. Ecnm Bbl XoTUTE yaannTb NpoOeMbl B MEPEKPLITUSX U CTEHAX B MOAENN
Tekla Structures, paHee nmnopTtupoBaHHble 13 Tekla Structural

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 104 WmnopT nameHeHn n3 Tekla Structural Designer
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Designer, yctaHoBUTe dpiaxkok YAaNUTb paHee MMNOPTUPOBaHHbIe
npoembsl.

f.  Ha Bknagke ApmMaTypHble CTePXXHU YKaXnTe, UMMNOPTUPYIOTCS N
apMaTypHble CTePXHM, a Takxke Kak OHU MMMOPTUPYHOTCS.

O6paTnTe BHMMaHMe, YTO NapamMeTpbl Ha Bknagke ApMaTypHble
CTEPXXHWM CTaHOBSATCA AOCTYMHbI TONbKO NOC/e BbIbopa B KavecTse
dainna nmnopTa panna . tsdm.

g. Haxmute kHonky AMnopT.

B okHe BbICTPbIV OTUEeT 0TO6paXxaeTcs pesynbTaT MMMNopTa —
HanpuUMep, KONMYeCTBO MMMNOPTUPOBAHHbLIX AeTanel, a Takxe
CBSI3aHHble C IMMOPTOM MpeayrnpexAeHnUs NN OLNGKW, eC/IV OHU
ecTb.

B ananoroBom okHe IHCTPYMEHT cpaBHeHUs Moaene
0TOBpaxaoTCs BCe feTann co ctatycamy HoBble, O6HOBNEHHbIE,
YpaneHHblenn bes usmeHeHuniA.

Ha Bknagke O6HOBNEHHbIE NepBoe YNCI0 — 3TO KOANYECTBO
fAeTanen, koTopble byayT o6HoBneHbl B Tekla Structures, a BTopoe
YMCNO — 3TO KOINYECTBO BCex AeTanen, npoduab nam matepuman
KOTOpbIX 6bl1V M3MeHeHbl B Tekla Structural Designer.

Ha Bknagke be3 nsmeHeHui nepBoe YMCI0 — 3TO KONNYECTBO
AeTanen, koTopble He 66111 n3MeHeHbI B Tekla Structural Designer
WA KOTOpble ByayT NponyLLeHbl Npy MMMAopTe, a BTOPOe YNCI0 —
KOMMYeCcTBO BCeX eTaner, npodunb Nam matepran KOTopbiX He 6bi
n3meHeH B Tekla Structural Designer.

5. B avanoroBoM okHe IHCTpYMEHT cpaBHeHUsI MoAenei npummTe nnm
OTK/IOHUTE U3MEHEHWS.

a. Ecnn Bbl xoTnTE NCKNHOUNTL 06BEKTLI, KOTOPbLIX PaHbLLE He 6bI10 B
mozenn Tekla Structures, HO KOTOpble NPUCYTCTBYHOT B daline
NMNopTa, ycTaHoBUTE GiaxkoK MponycTUTb HOBbIE 3/IEMEHTbI.

b. Ecau Bbl xoTnTe f06aBNTbL B KOHeL, CTPOKM T1Ma 0b6bekTa B CpescTBe
CpaBHeHUs naeHTUdurkaTop obbekTa Tekla Structures, yctaHoBuTe
dnaxok MokasbiBaTb UAEHTUPUKATOPbI AeTallei.

c. HaxmuTe kHonky MPUHATL, YTOOLI NCMOB30BaTh TekyLlme
HACTPOWKN 1 3aBepLUMTb MMMOPT.

6. 3akpouTe ananorosoe okHo Umnopt n3 Tekla Structural Designer.

PaboTa c MogensiMm pacyeTa 1 MpoeKTUPOBaH WS 105 ObbesnHeHMEe pacyeTHbIX MOZenei ¢ MOMOLLbHD
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9.4 06beaviHeHUe pacyeTHbIX MoAesien C NOMOLLbIO
npuaoXeHusa A pacyeTta

PacueTHble mogenu Tekla Structures MOXHO 06beANHATL C MOAENAMU B
HEKOTOPbIX BHELLHUX NPUNOXEHUAX ANA pacyeTa. 3TO 3HAUNUT, YTO MOXKHO
BHOCUTb M3MeHeHUs B dusnyeckmne 1 pacdeTHble Mogenn Tekla Structures
AaXe nocne 1xX 3KCNopTa B MPUIOXKEHME 4151 pacyeTa U COXPaHATb
[OMONHEHUS!, BHECEHHbIE B 9KCMOPTMPOBAHHbIE MOAENN B Cpese NMPUIOXeHs
AN pacyeTa.

Hanpumep, MoxHO co3gatb mogenb Tekla Structures, cdopMmunpoBaTth Ha ee
OCHOBE pPacYeTHY MOZe/Nb, SKCMOPTUPOBATb PAaCUYETHYH MOAENb B
NpUNoXeHMe ANa pacyeTa, 406aBUTb B MOAE/b CNeLnaibHble Harpysku B
NPUNOXEHUN ANsi pacyeTa, a 3aTeM BbINOIHUTL pacyeT. Ecam 3atem Bam
noTpebyeTcs BHECTU N3MEHEHUSI B GU3NYECKYHO MW PaCUYeTHYH MOAesb B
Tekla Structures, MOXHO 06BEAVHUTE MOZAENN B MPUNOXEHUN A5 pacyeTa.
Ecnv He 06BEAVHUTE MOZENN 1 MOBTOPHO 3KCMOPTMPOBATb M3MEHEHHYH
pacueTHyto mozenb Tekla Structures B npunoxeHue Ana pacyeTa, BHECEHHbIe
B MPUIIOXKEHNM ANS pacyeTa AOMNONIHEHUSA MOAeNn ByayT yTpayeHsbl.

[onoNHUTENBbHbIE CBEAEHUS CM. B pa3jene .

O6bepnHeHUEe pacHeTHbIX Moaenei ¢c nomoLybio SAP2000

PacueTHble mogenn Tekla Structures MOXXHO 06beANHATL C MOAENAMU B
SAP2000.

Mo ymonyaHuto pacyeTHble Mogenu Tekla Structures n SAP2000 He
06BeANHSATCA. DTO 3HAUNT, YTO NPU IKCNOpPTe pacveTHoM moaenn Tekla
Structures B SAP2000 co3gaeTtca HoBasa moaenb SAP2000.

Ecnu Bbl pelumnte 06beAnHNTL pacyeTHyo Mmogenb Tekla Structures ¢
mMogenbto B SAP2000, n3MeHeHUs B GU3NYECKON UKW pacyeTHOW Mojenu
Tekla Structures go6asatca B mogenb SAP2000. lononHUTeNbHbIE O6BEKTHI U
onpegeneHvs (HanpuMmep, AeTanu, CTEPXHU, Harpy3ky 1 CoYeTaHWsa HarpysokK,
co3gaHHble B SAP2000, coxpaHstotca B SAP2000. lononHUTenbHble 06BeKTh,
co3gaHHble B SAP2000, HeBO3MOXHO MMMopTMpoBaTh B Tekla Structures,
04HAaKO OHW YyUYUTbIBarOTCA NMpu pacyeTe. OHWM BAUSIOT Ha pe3y/ibTaTbl pacyeTa,
KOTOpble MOXHO MMnopTupoBaTthk B Tekla Structures.

Mpu s3kcnopTe B SAP2000 06bekToB, co3aaHHbIX B Tekla Structures, kK nx
nMeHam gobasnsetca npedukc "_". NMpedunkc pasnnyaet 06bEKTbI, CO34aHHbIE
B Tekla Structures Ha ocHoBe 06bekToB 113 SAP2000.

JlononHuTeNbHbIe HAarpy3Kky, co3gaHHble B SAP2000, 6yayT fobaBneHbl B
CcoYeTaHWs Harpysok, cosgaBaemble B SAP2000. Ecnn o6aBuTh
[AOMNONHUTE/IbHbIE Harpy3Kn B COMETaHWA Harpy3okK, co3gaHHble B Tekla
Structures, Harpysku 6yayT yAaneHbl U3 3TUX COYETaHUI Harpy30K nNpu
obbeanHeHV Mojenel 1 3kcnopTe pacyeTHon mogenn Tekla Structures B
SAP2000.

PaboTa c MogensiMM pacyeTa 1 MpoeKkTUPOBaH WS 106 ObbesnHEHME pacYeTHbIX MOZenei C MOMOLLbH
NPUNOXEHUSA AN1A pacyeTa



Ob6begnHeHne pacyeTHbIX mogenei Tekla Structures n SAP2000 no3soauT
COXPaHNTb HOMepPa CyLLEeCTBYIOLLMX PacyeTHbIX y3/10B 1 cTepxHen B SAP2000.

+  Homepa cyLLecTBYHOLLMX Y3/10B COXPAHSIOTCS, €C/IM KOOPANHATbLI y31a
OCTatoTCH HEN3MEHHbBIMU.

*  Homepa cywecTByOLWMX CTEPXHEN COXPAHSATCH, €C/IN HaYanbHbIN 1
KOHEeYHbI HOMepa Y3/10B OCTAOTCA HEN3MEHHbIMU,

« Crapble HOMepa y3/10B 1 CTEPXHEN He MCMO/b3YHTCS MOBTOPHO.

OrpaHunyeHus

N3meHeHusa cneayrowmx cBocTB B Tekla Structures He nepegatoTcs B
SAP2000 gaxe npu 06begHEHUN MOLeNei:

* CBOWCTBa nNpodwuiein n maTtepnanos getanei, ecnv nms npodunsa nin
MaTtepwuana yxe cyuwiecrtsyet B SAP2000;

* COYEeTaHMs Harpysok, ec/im nMs covetTaHus yxe cywlecrtsyet B SAP2000.

YT06bI COXPaHUTb N3MeHeH s, BHeceHHble B SAP2000 npuv MOBTOPHOM
3KCNopTe U3MeHeHHOoV pacyeTHo Mozenu Tekla Structures, MOXHO
OTKOPPEKTUPOBAaTb CBOKCTBA NPOGUNIA N MaTepmana, a Takxe TUM coYeTaHns
Harpysok B SAP2000.

Ecnn n3mMeHnTb HacTporikmn ycnosuii onnpaHmnsa B SAP2000, a 3aTemM NOBTOPHO
3KCNOPTMPOBAaTL pacyeTHYIo Mojesb Tekla Structures, 3Tn n3MeHeHUs byayT
yTpayeHsl.

Kak 06begnHuTb pacueTHble mogenu Tekla Structures n
SAP2000?

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacueTHble U
NpoeKTHble MoAenNn.

2. B amanoroBom okHe CBOMCTBA pacyeTHO MOAENU BbINOJHNUTE O4HO U3
cnefyroLnx AencTBu:

*  YT0bbl Npy 06BbEANHEHN NCMONb30BaTb CYLLLECTBYHOLLYHO PacyYeTHYH
MOZeNb, BblbepuTe 3Ty MOAeNb N HaXMUTe KHoNKy CBOMCTBA AN
NPOCMOTPA UM N3MEHEHWS ee CBOMCTB.

*  YT06bbl CO34aTb HOBYIO PaCYeTHY MOAe/Nb 1 UCNO0/b30BaTh ee AN
obbeanHeHus, HaxmnTe Co3aaThb.

3. B amanoroBom okHe CBOMCTBA pacyeTHO Moaenu:
a. B cnncke NpunoxkeHue pacyeta BbibeprTe SAP2000.

b. B cnncke Moaenb coeAHEHHas C pacyeTHbIM MPUIOXKEHNEM
BblbepunTe BKatoyeHo.

PaboTa c MogensiMm pacyeTa 1 MpoeKTUPOBaH WS 107 ObbesnHeHMEe pacyeTHbIX MOZenei C MOMOLLbHD
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c. Ecnv npm o6beanHeHMM NCNONb3YyeTCst HOBas pacyeTHas MOAesb,
npv HEOBXOANMOCTIN U3MEHUNTE ApYyrie CBONCTBA PacYeTHOW
MOAENU.

d. HaxmuTe kHonky OK Ans coxpaHeHWsi CBOMCTB pacyeTHON Moenu.

Tekla Structures ob6beanHAeT MOZenu Npu ciefyroLem 3KCNopTe pacyYeTHOW
mogenn Tekla Structures B SAP2000 ans BbINOJIHEHME pacyeTa.

C6poc 06beAHEeHUA pacveTHbIX Moaenen

Ob6beanHeHne mogenent Tekla Structures n BHeLIHero NpUIOXeHNsa ANs
pacyeTa MOXHO COpPOCUTB.

1. HaBknagke PacyeT n npoekTupoBaHuMe BbibepnTe PacyeTHble U
NpoeKTHbIE MoAeNn.

2. B pawanoroBomM okHe PacyeTHble U NPOEKTHbIE MOAENM:
a. BblbepuTte pacueTHyto Mogenb Ansi cbpoca.
b. HaxmuTe kHonky CBOMCTBA.

3. B amanoroBom okHe CBOWCTBA pacyeTHO moaenu:

a. B cnucke Moaenb coeguHeHHas € pac4eTHbIM NMPUIO)KEHUEM
Bbl6epuTe OTK/IIOUYEHO.

b. HaxmuTe kHonky OK An19 cOXpaHeHUsi CBOCTB pacyeTHON MoZenu.

9.5 CoxpaHeHMe pe3y/bTaToOB pacyeTa

Mpwv coxpaHeHnn pe3ynbTaToOB pacyeTa 1 NocsiedyroLemM COXpaHeHNN
dusnueckonn mogenn Tekla Structures coxpaHseT pe3ynbTaTbl NO BCEM
CcoYeTaHMAM Harpysok B 6ase fjaHHbIX analysis results.db5 B nanke
TekyLlen MoZenu.

Ecnn He TpebyeTca co3gaBaTth 6a3y JlaHHbIX pe3y/ibTaToB pacyeTa
analysis results.dbb5, yCTAHOBWUTE AN NapaMeTpa
XS_AD_RESULT_DATABASE_ENABLED 3Ha4yeHue FALSE B MeHt0 dawnn -->
HacTpoiikm --> PaclumpeHHble napameTpbl --> Pacyét u
npoeKkTnpoBaHue .

B meHto ®ain --> HacTpouikm --> PacluMpeHHble napamMeTpsbl --> PacyéT n
npoeKTUpoBaHUeE VCMONb3yinTe criedytoLe pacllpeHHble napamMeTps,
YTOObI ONpeennTb TOUKMN PacyeTHbIX 3/1IeMEHTOB, pe3y/ibTaTbl A5 KOTOPbIX
COXPaHsATCA B 6ase JaHHbIX:

* XS_AD_MEMBER_RESULT_DIVISION_COUNT
+ XS_AD_MEMBER_RESULT_DISP_DIVISION_COUNT
* XS_AD_MEMBER_RESULT_MIN_DISTANCE

PaboTa ¢ MmogensimMun pacyeTa 1 NPOeKTUPOBaHNSA 108 CoxpaHeHuVe pe3ynbTaToB pacyeTa



+ XS_AD_MEMBER_RESULT_GRID_SIZE

Cm. TaKk)xe

CoxpaHeHwue pe3ynbTaToOB pacyeTa B BU/e OnpejeNieHHbIX No/ib30BaTesiemM
aTpnbyToB AeTanel (cTp 109)

CoxpaHeHue pe3y/ibTaTOB pacyeTa B BUje onpegeneHHbIX

noJibsoBartesiemM an|/|6YTOB AET&HEVI

Mocne BbINONHEHNS pacyeTa MOXHO COXPaHNTb MaKCUManbHYH OCEBYHO CUTY,
yCunamve cABUra n n3rnbaroLLmin MOMeHT, MPUIOXKEHHbIe K KOHLLaM AeTann B
BUAE onpejesieHHbIX Nob30BaTeneM aTpnbyToB B CBONCTBAX AeTanu.
CoxpaHnTb pe3ynbTaTbl MOXHO A5 KaXA0W AeTann B pacHeTHOM Mogenn nim
AN KOHKPETHbIX JeTanemn.

I'Ipe>|<p,e YeM rNMpucTynnTb, BbIMOTHUTE pacyerT.

1. HaBknagke PacyeT n npoekTupoBaHMe BbibepnTe PacueTHble U
NpoeKTHbIE MoAes.

2. B amanoroBom okHe Moaenu pacyéTta U NPOEKTNPOBaHUA:
a. BbibepuTte pacuetHyto mogens.
b. BbIMNoNHWUTE OAHO N3 C/IeAYHOLLNX AeACTBUN.

*  YT06bl COXPaHUTL pe3yNbTaThl AN KaXA0W AeTanun B pacyeTHO
MoZenu, HaxMuTe KHornky MonyunTb pesynbTaThl.

*  YT106bl COXpaHUTL Pe3ynbTaTbl ANS1 KOHKPETHLIX AeTanei,
BblbepuTe AeTanu B GU3MUYECKO MOAENN N HAXMUTE KHOTKY
MonyunTb pe3ynbTaTbl ANSl BbIGPAHHBIX.

CM. Takxe
NMpocMoTp pe3ynbTatos pacyeta getanu (ctp 109)

OTobpaxeHune KoapduLmeHTa ncnonb3oBaHna getanen (ctp 111)

9.6 lpocmoTp pe3ynbTaToOB pacyeTa geTanu

ﬂpOCMOTpeTb pe3ynbTaTbl pacydeTa geTta1 MOXXHO C MOMOLLbHO
MOoNb30BaTe/TIbCKNX anI/I6yTOB.

Mpexae Yem NpUCTYNnTb, y6eAnTech, YTO Bbl COXPaHWM pe3ynbTaTel pacyeTa
C NoMoLLbto KoMaHAbl MonyunTb pesynbTaThl v MonyynTb pesynbTaThl
AN BbIGPaHHbIX B COOTBETCTBYHOLLEN pacHeTHON MoZenu.

1. [ABaxAbl LeNKHUTe feTanb B GU3NYECKON MOAENN.

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 109 MpocMOTp pe3ynbTaToB pacyeTa geTanm



2. Ha naHenn cBOWCTB AeTanu HaxmuTe KHornky Monb3oBaTenbckue
aTpubyThbl.

3. B AamanoroBom okHe nosib30oBaTe/IbCKNX anI/I6yTOBZ

+ lepeignTe Ha BKNaAKY YCNOBUSA Ha KOHLLAX, YTO6bI MPOCMOTPETH
pe3y/nbTaTbl pacyeTa Ha KOHLAX AeTanu.

« [lepengnte Ha Bknaaky PacyeT, 4Tob6bl NpoCcMOTpeTb KO3bPULNEHT
3arpysKku CTanbHOW geTanu uam Tpebyemyto naoLlaib apMUPOBaHUSA B
6eTOHHOW AeTanu.

Ans foctyna Kk 6a3e JaHHbIX pe3ynbTaToB pacyeTa NCnob3ynTe
nHtepdenc .NET nnmn Excel-nHtepderic k Tekla Structures.

CM. TaKKe

CoxpaHeHwue pe3ynbTaToOB pacyeTa B BU/e OnpejeNieHHbIX NoJ/ib30BaTeseM
aTpnbyToB AeTanel (ctp 109)

CoxpaHeHune pe3ynbTaTtos pacyeta (cTp 108)

9.7 OTo6parkeHme pacyeTHOro Kjacca B BUAAX Moaenu

PacueTHbIl Knacc onpegensieT, kak Tekla Structures obpabatbiBaeT
oTAeNbHble AeTann Npy pacyeTe. PacyeTHble Knacchl AeTaneri MOXHO
MOKa3biBaTb Pa3INYHbIMU LiBETaMU B GU3NYECKO MOAENN, UCNONb3YS ANA
3TOro rpynmnbl 06 beKTOoB.

Mpexae YeM NPUCTYNUTb, CO3AaliTe rpyrnny 06bekToB, BK/IHOUAOLLYHO B Cebs
AeTann, pacyeTHbIN KNacc KOTOPbIX Bbl XOTUTE MNOKa3aThb.

1. Ha Bknagke PacyeT n npoeKTupoBaHue BbibepTe PacueTHble U
NpoeKTHbIe MoAenNn.

2. B pumanoroBom okHe PacueTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHY MoJeb.

3. HaBknagke Bung soibepute MNpepcrasneHue.
B ananorosom okHe MNpeacraBneHne 06bLEKTOB:
a. BbibepuTe rpynny o6beKToB.
b. B ctonbue LiBeT BbibepuTe B cnncke LiBeTa no Tmnam pacyera.

c. Haxmute kHoMky I3SMeHUTb.

CM. TaKKe

[NapameTpsbl 1 LiBeTa pacyeTHbIX Knaccos (cTp 147)

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 110 OTobpaxeHre pacyeTHOro klacca B BUAax
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9.8 OTo6pa>keHne HOMEepPOB pacUYeTHbIX CTepP>XKHEeMN,
3/1eMEeHTOB U1 y3/10B

Ha Bugax mogenn MOXHO 0TobpaxaTb pacyeTHble CTEPXKHW, 31EMEHThI U
HOMepa pacyeTHbIX Y3/10B aKTVUBHOW pacyYeTHOMN MOAENN.

1.  HaBknagke PacyeT n npoekTupoBaHue BbibepnTe PacueTHble U
npoeKTHble Mogenu.

2. B ananoroBom okHe PacueTHble N NpPOeKTHbIe MOAEeNU BbibepuTe
pacyeTHy MoZeNb.

3. HaBknaake PacyeT U NPOeKTUPOBAHME Ha JIeHTE:

+  LlenkHnTe HomMmepa 3neMeHTOB, YTOObI 0TOOPA3UTL UKW CKPbITh
HOMepa pacyeTHbIX 3IEMEHTOB NN CTEPXHEN.

+ LlWenkHuTe Homepa y3n0B, 4To6bl 0TO6PA3NTL NN CKPbITb HOMEepa
pacyeTHbIX Y3/10B.

Kpome Toro, ykasatb, Kake HoMepa J0/KHbl 0TOBpaxaTbCs, MOXHO C
MOMOLLbIO CIeAyHOLLMX paclLUMpeHHbIX NapamMeTpoB B MeHto daun -->
HacTpoiikm --> PaclumpeHHble napameTpbl --> PacyeT u
npoeKTMpoBaHwue :

+ XS_AD_MEMBER_NUMBER_VISUALIZATION
+ XS_AD_NODE_NUMBER_VISUALIZATION
+ XS_AD_NODE_NUMBER_BY_Z

HekoTopble NpunoxeHMs pacyeTa paboTaroT C paCYeTHbIMW 31eMEHTaMW,
TOrAa Kak Apyrve paboTaroT C pacyeTHbIMU CTEPXKHAMU. ITO BANSET TakXKe Ha
TO, KakK pacyeTHble MoAenu oTobpaxarTca Ha Bugax mogenu Tekla Structures.
OTobpaxatoTca NMb60o HoMepa 3/1eMeHTOB, M60 HOMepa CTePXHEN.

CM. TaKkxKe
Ob61BbekTbl pacueTHOM Mogenu (cTp 9)

CocTosHVe pacyeTHbIX Y3/10B (CTp 69)

9.9 OTo6pakeHue KodIpPULMeHTa NCNONb30BaHUA
pertanenm

DKCNOPTMPOBAB PacyYeTHYH MOZeNb B MPUIOXEHWEe AN pacyeTa U BbIMOHNB
pacyeT, MOXHO NPOCMOTPeTb pe3y/bTaTbl. YTOObI BbIMOAHUTL BU3YanbHYHO
npoBepKy, B rpyrnne 06bekToB Gpr3nyeckor MoAenr MOXHO NCNONb30BaTb

PaboTa c MogensiMm pacyeTa 1 MpoeKTUPOBaH WS 111 OTobpaxeHune Ko3pPrLIMEHTa NCMONb30BaHWS
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pa3ninyHble UBeTa ANA AeMOHCTPaunn K03¢¢I/ILI,I/IeHTa MCNoJsib30BaHMA
CTabHbIX p,eTane|7|.

Mpexae Yem NpUCTYNnUTb, y6eanTechb, YTO B COOTBETCTBYHOLLLE pacyeTHO
MoZenu 6bln CoXpaHeHbl pe3ynbTaThl pacyeTa ¢ MOMOLLbIO KOMaHAbI
MonyunTb pe3ynbTaTthl Y MonyUnTb pe3ynbTaThl A4Sl BbIGPaHHbIX.

1. Co3gainTe rpynny 06beKkToB, BKAKOUAKOLLYO AeTanun, KoabdunuyneHT
MCNOMb30BaHWA KOTOPbIX TpebyeTcst nokasaTb.

2. Ha Bknagke Bupg Buibepute MpepcraBneHue.
3. B amanorosom okHe MpepacTtaBneHne 06bEKTOB:

a. BbibepuTte rpynny 06bekToB, KO3GPULMEHTbI NCMNONB30BaHMA
KOTOPOW TpebyeTcst MoKa3aTb.

b. B cTon6bue LiBeT BbibepuTe 13 cnncka anemeHT LiBeTa no npoeepke
3¢ PeKTNBHOCTM pacueTa.

4. B ananoroBom okHe AuanasoHbl KO3$GPULMEHTOB NCMO/Ib30BaAHUSA:

a. 3aganiTe ananasoHbl KO3ddULMEHTA A5 KAXKAOMO 13 LBETOB,
koTopbiMu Tekla Structures oTobpaxaeT feTanu ¢ AOCTAaTOUHbIM U
6e3 40CTaTOYHOro 3anaca NPO4YHOCTU.

b. Haxmute OK.
5. B paunanorosom okHe MNpeacTaBneHne 06 bEKTOB HAXMUTE KHOMKY
N3MeHUNTb.

Tekla Structures oTobpaxaeT KO3QPULMEHT NCMOIB30BaHNSA CTaNIbHbIX
AeTanel B BbIbpaHHOW pacyeTHOM MOZEeNN C MOMOLLbIO CNefyoLnX LBeTOB:

JwanasoHbl COOTHOLWEHWIA 3G PEKTHEHOCTH @

BesonacHeb BesonacHeii BesonacHeli HefesonacHe b HefesonacHe i

< 0.500 < n.9gn = < 1oo0 = < 1200 =

(0]:4 OTmeHa

Cm. TaK)Ke

CoxpaHeHwne pe3ynbTaToB pacyeTa B BUAe onpejeneHHbIX Nofb30oBaTesneM
aTpubyToB getanein (ctp 109)

MpocmoTp pesynbTaTtos pacyeta getanu (ctp 109)
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1 0 [TapameTpbl pacyeTa u
NPOEeKTNPOBaHUSA

B 3TOM pa3gene npuseseHa MHGOPMaLMA O pa3NYHbIX HaCTParBaeMbIX
napameTpax pacyeTta 1 npoekTnpoBaHus B Tekla Structures.

CM. CCbINKW HMXe:

CeowcTBa rpynn Harpysok (ctp 113)

CeonctBa Harpy3ok (ctp 115)

CBOMCTBa COYeTaHUs Harpysok (ctp 123)

CBoKcTBa pacyeTHOM mogenn (ctp 127)

CeoncTBa pacyeTHon getanum (ctp 135)

CBolcTBa pacyeTHOro ysna (ctp 152)

CBoOWCTBa pacyeTHOM XeCTKOW cBA3n (cTp 154)
CBOMCTBa NONOXEHNSA PACYETHOrO CTePXHS (CTp 156)
CBOMCTBa NONOXEHNSA pacyeTHOM obnacTtu (cTp 156)

CBoMCTBa KPOMKW pacyeTHoW obnactu (ctp 157)

10.1 CBoWCTBa rpynn Harpysok

Ans NpocMoTpa, onpeseneHns N U3IMeHeHUs CBOMCTB rpynmn Harpysok, a
TakKe 4na paboTbl C rpynnamMm Harpy3oK CIyXuT Ananorosoe okHo Fpynnbl

Harpysok.
MapameTp OnucaHwue
Tekywmni TekyLas rpynmna Harpy3ok o603HaveHa CMMBO/IOM @.

Mpw co3gaHum Harpysok B Mogenu Tekla Structures
L06aBNsIeT NX B TEKYLLY rpynmny Harpy3ok.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 113 CBOICTBAa rpynn Harpysok




MapameTp

OnucaHue

OI'Ipe,D,EI'II/ITb KaK TeKYLYyH MOXHO TO/1IbKO O4HY
rpynny Harpysok.

UTO6bI CMEHUTL TEKYLLYH Fpynny Harpy3ok, BeibepuTe
rpynmny Harpy3ok 1 HaXXMUTe KHOMKY YCTaHOBUTb
KaK Tekyluee.

Nmsa

YHUMKanbHOE UMSsI FPYMMbl HAarpy3ok.

MMmeHa rpynn Harpy3sok MOXHO MUCMOAb30BaTb A5
3a/laHNS BUANMOCTM Harpy30K 1 NX AOCTYNMHOCTU ANs
Bblbopa. Hanpumep, MOXHO BbIGMpaTb, U3MEHATb U
CKpbIBaTb HarpysKku B 3aBUCIMOCTU OT TOrO, K KakoM
rpyrnmne oHV NpUHagnexar.

Tvin

Tun rpynnbl HAarpy30k — 3To TUN AeCTBUS,
BbI3bIBaOLLErO Harpys3Ky.

JencTBuA, Bbi3biBalOLLE HAarpy3Ku, 3aBNCAT OT
CTPOUTE/IbHbLIX HOPM U KOZa MOAENNPOBaHNSA
Harpy3ku (ctp 18), BbibpaHHOro B MeHto Paun -->
Hactpowikm --> MapameTtpsbl --> MogennposaHmne
Harpyskm --> Tekyw i Kopa, .

BonbLUINHCTBO CTpOUTENbHBIX HOPM UCMOJIB3YHOT BCe
NN HEKOTOpPbIE N3 YKa3aHHbIX H/Xe AeNCTBUN 1
TUNOB rPyMnMn Harpy3ok.

+ [lOoCTOsIHHbIE Harpy3Ku, Harpy3skmM CO6CTBEHHOTO
BeCa U/WUnu nNpeABapuUTENbHOr0 HanpsiKeHs

*  AnHamMunyeckue, NpUNOXKeHHbIe, TPAHCMOPTHbIE
Harpysku U/unm KpaHoBbIe Harpy3Ku

* CHeroBble Harpysku

* BeTpoBble Harpyskmu

+  TemnepaTypHble Harpysku

+  CnyyariHble n/nnn cencMmyeckmne Harpyskm

*  HapylweHus cTpyKTypbl

HanpaBneHue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HanpaBneHwe rpynnbl Harpy30K — 3T0 r1obanbHoe
Hanpas/ieHVe AeACTBYS, BbI3bIBAOLLEro Harpysky.
OTaeNbHble HArpy3Kn B rpymnne Harpy3ok COXpPaHAT
COH6CTBEHHbIE BEIMUYMHbI B HarNpaBaeHUsX
rnobanbHbIX W NoKanbHbIX ocen X, Y 1 Z.

HanpaeneHwe rpynnbl Harpy3ok BAMSIET Ha TO, Kakune
Harpy3ku Tekla Structures o6beanHSET B coueTaHume
Harpysok:

* [pynnbl B HanpaBaeHN 0CU Z CoOYeTaroTCa Kak ¢
rpynnamu B Hanpas/ieHnn ocn X, Tak 1 C rpynnamu
B HanpasaeHun ocn Y.

114 CBOICTBAa rpynn Harpysok




MapameTp OnucaHwue

+ [pynnbl B HanpaBneHuax ocein X n Y He
COYeTarTCa APYr C APYrOMm.

CoBMeCTUMbI Homep, o603HauatoLwnii BCe rpynmnbl Harpy3oxk,
COBMeCTUMbIe ApYr C APYrOM.

HecoBmecTumbIi Howmep, 0603HauatoLwmii Bce rpynmnbl Harpy3oxk,
HecoBMeCTUMble APYr C 4PYrOM.

LBeT LiseT, ncnonb3yembiii B Tekla Structures ans

OTOBpaxXeHns Harpy30K 3TOM rpynmnbl.

Cm. Takxke
pynnupoBaHme Harpysok (ctp 19)

PaboTa c Harpyskamu 1 rpynnamu Harpysok (ctp 46)

10.2 CBoOWCTBa Harpysok
B aTOoM pasgene npueegeHa MHGOPMaLMS O CBONCTBAX KOHKPETHbIX Harpy3oxk.

Ans NpocMoTpa, onpeAeneHnst U U3MeHeHMs CBONCTB Harpy3ok cayxat
AVANoroBble OKHa CBOMCTB Harpy3ok. Kaxxaomy Tumny Harpy3ok COOTBEeTCTBYeT
CBOE ANanoroBoe OKHO CBOWCTB.

CM. CCbIIKN HXeE:

CBoOICTBa TOYEYHbIX Harpy3ok (ctp 115)
CBOICTBA /INHEVHbIX Harpy3ok (ctp 116)
CBoICTBa pacnpeseneHHbIX Harpy3ok (ctp 117)
CBoiCTBa paBHOMepPHbIX Harpy3ok (ctp 118)
CBoicTBa TeMnepaTypHbIX Harpy3ok (ctp 119)
CBoKcTBa BETPOBbIX Harpy3ok (ctp 120)

MNapameTpbl NaHenn Harpy3ok (cTp 121)

CBOWCTBA TOUYEUHbIX HAarpy3oK

[N NPOCMOTPa Y M3MEeHEHMs CBOMCTB TOYEUHOU Harpysku Unm nsrubatoLlero
MOMEHTa CNYXUT AnanoroBoe okHo CBOMCTBa Harpy3kum B Touke. dOaiinb
CBOWCTB TOYEYHbIX HAarpy30K UMerT paclumpeHme . 1ml.
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MapameTp

OnucaHue

Mms rpynnbl Harpyskum

Fpynna Harpysok, K KOTOPOW NPUHAANEXNT Harpyska.

YTO06bI MPOCMOTPETHL CBOWCTBA FPYMMbl HArPy30K UK
C03/aTb HOBYIO Fpyrnny Harpy3ok, HaxxmMmTe KHOMKy
Fpynnbl Harpysok.

Bknagka BennumHa

BennumHbl Harpysku no ocam X, Y 1 Z pabouei
MJOCKOCTW.

3arpysmnTb BnoXxeHue

YKasblBaeT, NpUKpenieHa N1 Harpyska K AeTanu.

Aetanu nopj,

Jetanu, K KOTOPbIM npumnaraeTca Nan He rpmnnaraeTca

Harpyskamm Harpyska, B 3aBUCMMOCTU OT MMeH JeTanein nin
dunbTPOB BhIGOPA.
OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmky no ocam X, Y u Z.

pamMka Harpysku

Bknagka 3arpysuTb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 121).

Cm. TaK)Ke

Co3gaHune ToueuHon Harpysku (cTp 27)

OnpegeneHvie CBONCTB Harpysku (cTp 24)

BennunHa Harpysku (cTp 25)

MNprikpenneHre Harpysok K getansam Ui MecTonosioXeHnam (cTp 35)

MNpriMeHeHNe Harpysok K getansam (cTp 36)

VI3ameHeHVe pacnpegenieHns Harpysku (ctp 39)

CBOMCTBA JIMHENHbIX Harpy3oK

,ﬂ,/‘lﬂ NMPoOCMOTpPa N NSMEHEHNA CBOWICTB NNHEWHOM Harpyskmn nin MOMeHTa
KpyYeHUst CNYXUT Aranorosoe okHo CBOMCTBA HarpyskKmM Ha nnHuo. Pannbl
CBOWCTB JINHENHbIX HAarpy30K MMeKT paclumpeHme . 1m2.

NapameTp

OnucaHue

Mms rpynnbl Harpyskum

Fpynna Harpysok, K KOTOPOW NPUHAANEXNT HarpysKa.

YTO6bI MPOCMOTPETL CBOVCTBA PYMbl HArpPy30K Van
C03/aTb HOBYIO Fpyrnny Harpy3ok, HaxxMmnTe KHOMKy
Fpynnbl Harpysok.

Bknazka BennvmHa

BennunHbl Harpy3ku rno ocsam X, Y 1 Z paboyei
MIOCKOCTW.

dopmMa Harpyskm

OnpegensieT, KakMM 06pa3oM BENNUYNHA Harpy3Ku
N3MEHSEeTCst BAO/Ib Harpy>KeHHOro oTpeska.

3arpysmnTb BlOXXeHuUe

YKa3blBaeT, npukpenaeHa nn Harpyska K getann.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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MapameTp

OnuncaHue

AeTtanwu nop

AleTanu, K KOTOpbIM NpUAaraeTcs UM He NpunaraeTcs

Harpyskamm Harpyska, B 3aBUCMMOCTU OT UMEH JeTasiel nnn
dunbTpOB BLIGOPA.

OrpaHuymnsawoLLan Pa3mepbl orpaHuymBaroLLeri paMmkuy no ocam X, Y u Z.

pamMKa Harpysku

PaccTtosiHuA CmeLleHnsa OT KOHeYHbIX TOYeK Harpysku,

ncnonb3yemble AN YATMHEHUS NN YKOPOYEeHNs
Harpy>eHHoro oTpeska.

UTO6bI YKOPOTUTE Harpy>XeHHbIi OTPe30kK, BBeAUTE
MONIOXMTEIbHbIe 3HaUeHWs a 1 b. YTo6bl yanHUTL
Harpy>eHHbIi OTpe30K, BBeAUTE OTpULLaTeNbHbIe
3HaYeHwus.

Bknagka 3arpysuTb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 121).

Cm. TaK)Ke

CoszaHne NHenHon Harpysku (cTp 27)

OnpegeneHne CBOMNCTB Harpysku (cTp 24)

BennunHa Harpysku (ctp 25)

dopma Harpyskm (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 35)

CBolicTBa pacnpejesieHHbIX Harpy3ok

[N NPoCMOTPa 1 N3MeHeHWsl CBOMCTB pacrnpeAeNneHHOoM HarpysKki CayxuT
Ananorosoe okHo CBOWCTBa pacnpegeneHHo Harpysku. ®alinsl CBONCTB
pacrpejeneHHbIX Harpy3oK MMeT paclumpeHme . 1m3.

MapameTp

OnuncaHue

Mms rpynnbl Harpyskum

Fpynna HarpysokK, K KOTOPOW NPUHAANEXUT HarpysKa.

UTO6bI NPOCMOTPETL CBOMCTBA IPYyNMbl HArpy30K NN
CO34aTb HOBYH rpynmy Harpy3okK, HAXMUTE KHOMKY
Fpynnbl Harpysok.

Bknaaka BennumnHa

BennumHbl Harpysku no ocam X, Y 1 Z paboyei
M10CKOCTN.

dopmMa Harpyskm

OnpegensietT Gopmy 061acTy NOA Harpy3Kon.

3arpysuTb B/O)KeHMe

YKa3blBaeT, NpuKperniieHa A1 Harpyska K geTanu.

Aetanu nopg,
Harpyskamm

AeTann, K KOTOPbIM NpUAaraeTcs AN He NpuaaraeTcs
Harpyska, B 3aBMCMMOCTY OT UMEH AeTanei nnm
dunbTPOB BhIGOPA.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue
OrpaHnumsaloLas Pa3mepsbl orpaHuymBsaroLLert paMmkuy no ocam X, Y u Z.
paMKa Harpysku
PaccTosaHuA CMmeLLleHVe, cnosiblyemoe A5 yBeanYeHns nm

yMeHbLLEeHNst 061acTy NoJ Harpy3KoW.

UT06bI YBENNYNTE HArpy>KeHHyH 061acTb, BBeAMTE
MNONOXNTENbHOE 3HaUYeHMe a. YTobbl yMeHbLUNTb
Harpy>eHHy 06/1acTb, BBEAMTE OTpULATENbHOE
3HauyeHuve.

Bknagka 3arpysmnTtb
naHenb

Cm. pa3gen lNapameTpbl MaHenu Harpysok (ctp 121).

Cm. TaK)Ke

Co3zaHune pacnpejesieHHOW Harpysku (cTp 28)

OnpegeneHvie CBOMNCTB Harpysku (cTp 24)

BennuurHa Harpysku (cTp 25)

dopma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHume Harpysok (ctp 35)

CBoOiicTBa paBHOMEPHbIX Harpy3okK

N5 NpoCMOTPa Y M3MeHEHMs CBONCTB PaBHOMEPHOW Harpy3Kku Ciy>XKunt
Ananorosoe okHo CBOWiCTBa paBHOMEPHOW Harpysku. dalinbl CBOCTB
PaBHOMEPHbIX Harpy3ok NMeT pacluMpeHne . 1m4.

NapameTp

OnucaHue

Mms rpynnbl Harpyskum

Fpynmna Harpysok, K KOTOPOW NPUHAANEXNT Harpyska.

YT06bI MPOCMOTPETL CBOMCTBA IPYMMbl HArpy30K UIn
Co3ZaTb HOBYIO FPynny Harpy3ok, HaXXMmUTe KHOMKy
Fpynnbl Harpysok.

Bknaska BenunvmHa

BennunHbl Harpy3ku rno ocsam X, Y 1 Z paboyei
MAOCKOCTW.

3arpysuTb B/IO)KeHMe

YKa3blBaeT, NpuKpenieHa nn Harpyska K geTanu.

Aetanu nopg,

Jetanu, K KOTOPbIM npumnaraetTca Nan He rpmnnaraeTca

Harpyskamm Harpyska, B 3aBUCIMOCTU OT MMeH JeTanen nim
dunbTPOB BhIGOPA.

OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBaroLLert paMmky no ocam X, Y u Z.

paMKa Harpysku

PaccTtossHUA CMmeLLeHve, ncnosib3yemoe ANs yBeanyeHns nnm

yMeHbLLEeHNst 061acTy NoZ Harpy3Koi.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp

OnucaHue

Bknagka 3arpysmTb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 121).

CM. TaKKe

Co3saHne paBHOMepPHOW Harpy3sku (cTp 29)

OnpegeneHve CBOMCTB Harpysku (cTp 24)

BennunHa Harpysku (ctp 25)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 35)

CBoicTBa TeMMNepaTypPHbIX Harpy3ok

Ana NpocMoTpa 1 U3MEHEeHUsI CBOWNCTB TeMnepaTypHOM Harpysku nam
Aedopmaumm cnyxmnT gnanorosoe okHo CBoOMCTBa TeMnepaTypHOUA
Harpyskun. ®anisibl CBONCTB TeMMepaTypHbIX Harpy3ok MMeroT

paclvpeHmne . 1mé.

MapameTp

OonucaHue

Wms rpynnbl Harpyskum

Fpynna Harpy3ok, K KOTOpOW NPUHAANEXNT Harpyska.

YTO6bI MPOCMOTPETL CBOCTBA rPYMMbl HArpy30K Wan
CO3/aTb HOBYIO Fpyrnny Harpy3ok, HaXxxMmUTe KHOMKy
Fpynnbl Harpysok.

MN3meHeHmne
TemnepaTypbl AN
ob6pasoBaHmnA oceBOro
yANHeHUs

N3meHeHMe TeMnepaTypbl B AeTanu.

PasHocTb TemnepaTtyp
MeXXAy CTOPOHaMM

Pa3HOCTb TemnepaTyp MeXxay N1eBOW 1 MpaBo
CTOPOHaMU AeTanu.

Pa3HOCTb TemMnepaTtyp
MeXXAy BEpXOM U
HU30M

Pa3HOCTb TemMnepaTyp Mexzay BepXHel 1 HUXHel
MOBEPXHOCTAMU AeTanu.

HauyanbHoe oceBoe
yAnuHeHue

OceBas gepopmauus getanu.

MNonoxutenbHoe 3Ha4yeHe o6o3Ha4vaeT YANNHEHNE,
oTpuuaTtesibHoe ob03HayaeT ckaTtue.

3arpysmuTb B/IO)XeHUe

YKa3blBaeT, npukpenaeHa nn Harpyska K getann.

JeTtanwu nop

Jdetanu, K KOTOPbIM npumnaraetTca Nan He rpunnaraeTca

pamMKka Harpysku

Harpyskamm Harpyska, B 3aBUCMOCTU OT UMeH geTanein nim
dunbTpOB BhIGOPA.
OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBaroLLert paMmkuy no ocam X, Y u Z.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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CM. TaKOKe

Co3aaHue TeMnepaTypHoOI Harpysku unu gedopmaumm (ctp 30)

OnpegeneHvie CBOMCTB Harpysku (cTp 24)

MNprimeHeHNe Harpysok K getanam (cTp 36)

CBOMCTBA BETPOBbIX Harpy3oK

AN NpocMoTpa N N3MEHEeHWs CBOMCTB BETPOBbLIX HAarpy30K CYXUT
Ananoroeoe okHO FeHepaTop BeTPOBOIA Harpyskm (28).

MapameTp

OnuicaHmne

HanpaBneHue
BETPOBOIA HarpysKkm

OCHOBHOe HanpasneHe BeTpa.
Bo3moXHble BapmaHThl:

« Tno6anbHas X

« Tno6anbHas -X

« Tno6anbHasa Y

* Tno6anbHas -Y

+ Tno6anbHblie X, -X, Y, -Y (419 BCex HanpaBneHunin)

HomMuHanbHoe
BeTpoBoOe AaBneHune

HoMrHanbHOe 3HayeHne aaBneHus BeTpa.

BepxHuii ypoBeHb

HanbonbLwnii ypoBeHb BETPOBbIX Harpy3oK.

HwXHnIA ypoBeHb

HanmeHbLLUWIT ypOBEHb BETPOBbIX HArpy3oK.

YpoBeHb 3eMnn

YpoBeHb rpyHTa BOKPYr 34aHUS.

HavnmeHoBaHus JleTanun, K KOTOpbIM NpWIaraeTcs Uan He NpuaaraeTcs

AeTtanei Harpyska.
CM. Takxe OnpegeneHne HecyLLMX HarpysKky geTanen
no MMeHn (cTp 36).

Cnepeau KoaddnumeHTbl NoABEPXKEHHOCTU BHELLUHEMY

Cneea BO3/eNCTBUIO A1 HABETPEHHOW, NoABeTPEeHHON Y
H6OKOBbIX CTeH.

C3agmn

Cnpasa MNonoxunTenbHoe 3Ha4yeHne ob6o3HayaeT gaBneHune,
oTpuuaTenbHOe 0603Ha4vaeT paspexeHue.

BHYTpeHHWA KoaddnumeHT nogsep>XeHHOCTN BHYTPEHHEMY

BO34eMNCTBUIO.

Bknagka Z-npopunb

PacnpegeneHvie BeTPOBOV Harpysku BAO/b BbICOThI
3/laHus, BblpaxeHHoe B koadduumeHTax gaBneHus.
HaunHaeTcs OT ypOBHS rpyHTa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp

OnucaHue

Bknaakn Fno6anbHas X,
Fno6anbHan y,
Frno6anbHasn -X,
Fno6anbHas -Y

Bknagka Ans Kaxaoro HanpaeneHus BeTpa, rae
MOXHO OMpeAeNiNTb 30Hbl COCPEAOTOYEHHbIX YT0BbIX
Harpy3oK Ha KaXxAou cTeHe.

Kaxpaas 30Ha nmeeT BbICOTY cTeHbl. LLUnprHa 30HbI
onpezensieTcs NMbO B abCOMOTHLIX pa3mepax, 1Mbo
nponopumeit. Ans KaxAon CTeHbl MOXHO ornpeAennTb
A0 NSTY 30H.

CTeHbl HYMepYyTCA B COOTBETCTBUN C MOPSAKOM
yKa3aHus Touek Ansa onpegeneHns GpopMbl 34aHNSA Ha
YPOBHe ero Hu3a.

Cm. TaK)Ke

Co3gaHvie BEeTPOBbIX Harpy3sok (ctp 31)

MprMepbl BETPOBbLIX Harpy3ok (ctp 31)

I'Iapameprl NMnaHeJIN Harpy3sok

Ana n3meHeHns cnocoba pacnpegeneHns Harpy3skm B Tekla Structures cnyxaTt
napamMmeTpbl Ha BK1aAKe 3arpysmTb NaHeNb A1aNoroBbiX OKOH CBOMCTB

Harpys3oxk.
MNapameTp OnucaHwue
Kpy4yeHue OnpeaensieT HanpaBneHus, B KOTopbix Tekla
Structures pacnpegensieT Harpysky.
«  OAVH: Harpy3ka pacnpejenseTcs ToNbKO B
HanpaBaeHN OCHOBHOI OCHU.
« [ABOWHOW: Harpy3ka pacnpesensieTcs B40/b
OCHOBHOV 1 BTOPOCTEMNEHHOWN OCei.
HanpaBneHune MNo3BonseT onpesennTb HanpasieHe OCHOBHOM OCK

OCHOBHOIA ocn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OZHUM 13 C/1IeAyoLLMX CroCcob0B:

+ [lpn BBOZAE 3HaueHus (1) B mone X,y nin z
Harpyska pacnpejenaerca B HanpasaeHUn
COOTBETCTBYHOLLEV rNobanbHOM ocu.

+ [pu BBOAE 3HAUEHWIT B HECKO/BLKIX MONAX
Harpyska pacrnpeaensieTcs Mexay
COOTBETCTBYOLLMMM FN06abHBIMU OCAMM.
3HaueHWsi B NONAX NPeACcTaBastoT CO60l
KOMMOHEHTbLI BEKTOPA HamnpasieHus.

*  [lpn HaxaTun KHomky MapannenbHoO AeTanu Uiy
MNepneHANKYNSApPHO AeTanu 1 BbIbOpe AeTann B
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MapameTp

OnucaHue

MoZesNin HanpaBneHmne OCHOBHOW OCW
YCTaHaBMBaeTCd no 3TON AeTann.

Ecnn napametp KpyuyeHue nmeet 3HaueHne
ABoliHOW, HEOO6X0ANMO OMNpeAennTb HarnpaBaeHne
OCHOBHOW OCW, YTOHbI MOXHO BbIJIO BPYYHYHO
onpesennTb BeC OCHOBHOW OCW.

YTo6bI NpOBEPUTL HanpaBAeHVe OCHOBHOW OCx
BbIOPAHHOIM Harpyskun Ha BUAe MoZenn, HaxMmnTe
KHOMKy OTo6pa)kaTb HanpasneHue Ans
Bbl6paHHbIX Harpysok. Tekla Structures nokasbiBaeT
OCHOBHOE Harpas/ieHne KPacHoOW NNHNEN.

&1

>

ABTOMaTMUeCcKuin Bec
Ha OCHOBHOW ocM

Onpegenser, B3BewwmBaeT a1 Tekla Structures
aBTOMAaTNYeCKM HanpaBaeHua Npu pacnpeaeneHnm
Harpysku.

Bo3MOXHble BapWaHTbI:

« [a: Tekla Structures aBToMaTnyeckn BoluncnseT
A0 HarpysKku 411 OCHOBHOIO Y
BTOPOCTEMNEHHOro HanpaBneHus
NPOMNOPLUNOHANLHO TPeTbeR cTeneHn ANH
WNHTEPBAsoB B 3TUX ABYX HanpaBieHUaX. ITO
3HAYUT, YeM Kopoue NHTepBan, TeM 6osibLle
BO34EMCTBYHOLLAS HA HEro A0St HAarpy3Kku.

* HeT: MOXHO BBeCTV BeC OCHOBHOIO HanpaBAeHus
B nosie Bec. Tekla Structures BbluncnsieT Bec
BTOPOCTENeHHOro HanpaB/ieHNs, BbluMTas
BBe/leHHOEe 3HaUeHe U3 eAnHULLbI.

Yron paccemBaHus

Yron, noz KOTopbIM Harpyska npoeLupyeTcs Ha

Harpysku ans
HepaspbIBHOW

CTPYKTYPpbI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Harpysku oKpy>atoLme feTanu.
MNcnonb3oBaTb Vicnonb3yeTca Ana paBHOMeEPHbIX Harpy3ok Ha
pacnpepeneHue HenpepbIBHbIX NepekpbITUsax. OnpegenseT

pacnpezeneHuie onopHbIX peakuuii B nepeom 1
nocnesHeM UHTepBanax.

Bo3MOXHbIe BapraHThI:
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MapameTp OnucaHwue

+ [la: onopHble peakLuun pacnpeiensaroTca Kak 3/8 u

5/8.
I C
£f L lf L F L A

3/8 AL 5/8 QL

*  HeT: onopHble peakunn pacnpeaenstoTcs Kak 1/2
n1/2.

CM. Takxe

VI3ameHeHue pacnpegeneHuns Harpysku (ctp 39)

10.3 CBoliCcTBa cOUYETaHUA HarpysoK

B 3TOM pa3zgene NpuBOAUTCH MHPOPMALIMA O HACTPOLiKaX, BANSIHOLLMX Ha
NPOLLECC COYeTaHWNst Harpy3oKk.

CM. CCbINKW HUXeE:

+ [lapamMeTpbl HOPMbl MOZENNPOBaHMA Harpy3ok (ctp 123)

*  KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 124)

*  Tunbl coYeTaHMin Harpy3ok (ctp 125)

I'Iapameprl HOPMbI Mo4eNTMpPpOoBaHNA HArpy3ok

B Tekla Structures npegycMoTpeHbl ciegyroLLme rpynnbl Harpy3km (MeHto
davin --> HacTpoiikn --> NMapameTpsbl --> MogenmpoBaHme Harpyskm -->

Tekywinia koga, ):

MNapameTp OnucaHwue

EBponeiickne HOpMbI EBponeickme HopMbl Eurocode

bpuTaHcKune HOpMbI bpuvTaHckmne HopMmbl

AISC (CLUA) HopMbl AMEPUKaHCKOrO MHCTUTYTA CTalbHbIX
KOHCTPYyKUmMiA (CLLA)

UBC (CLLUA) EanHble ctponTenbHble HopMbl (CLLIA)

CMeé6 (F) ®paHuy3CcKMe HOPMbI A/1 MeTaNN0KOHCTPYKLNYA

BAEL91 (F) ®paHuy3ckrie HOPMbI 47191 6eTOHHbIX KOHCTPYKLNA

IBC (CLLA) MexayHapoaHble cTpouTenbHble HopMbl (CLUA)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue

ACI MNy6ankaumsa Ne 318 AMepUKaHCKOro MHCTUTYTA
6eToHa

Ana KaxAbIX N3 NpeAycMOTPEHHbIX HOPM MMeeTCs OTAeNbHasA BKIajKa B
Ananorosom okHe MNMapameTpsbl. B ananorosom okHe NMapameTpsbl
nprBeseHbl YacTHble KO3GOULMEHTbI HAZEXHOCTN ANA pacyeTa no
npegenbHbIM COCTOAHUAM W Apyrie KO3GPULIMEHTbI COMeTaHNA ANS AaHHbIX
HOPM B 3aBUCUMOCTW OT TUMOB rPYMM Harpy3ok. [1n1a eBponenckux Hopm
MOXHO TakXe 3a4aTb KO3PPULIMEHT Knacca HaZexXHOCTN N Gopmyny Ans
1CNONb30BaHNA NPUN CoOYeTaHUK Harpysok.

CM. Takxe
3aZaHvie HOPMbl MOZAENPOBaHWA Harpy3ok (cTp 18)

KoapdunumeHTsl coueTaHnsa Harpysok (ctp 124)

Koa¢PpunumeHTbl cOueTaHUs Harpysok

B npouecce couetaHms Harpy3ok Tekla Structures ncnonb3yert YacTHble
KO3pdULMEHTbI HAZAEXHOCTU U, HanpuMep, KO3PPULNEHTbI yMeHbLLEHWS Mo
rpynnam Harpy3ok A1 CO34aHns CoYeTaHMin Harpy3oKk.

K yacmHeim ko3gpuyueHmam HadexcHocmu, NCNoNb3yeMbIM MpU pacyeTe Mo
npeAenbHbIM COCTOSIHUSAM, OTHOCATCS CeAytoLLme:

*  HebnaronpustHbln YacTHbIN KO3GOULIMEHT HALEXHOCTV B NPeselbHOM
COCTOSIHNW MO NPOYHOCTY (Ysyp)

*  BnaronpuaTHBIN YacTHbIN KO3GOULMEHT HaLEeXHOCTU B Npeje/ibHOM
COCTOSAHMM MO NPOYHOCTU (Yinf)

*  HebnaronpusiTHbln YacTHbIN KO3GOULIMEHT HALEXHOCTV B NpeseibHOM
COCTOSIHNW MO NPUrOAHOCTM K 3KCnyaTaumm (Ysyp)

*  bnaronpusaTHbIN YacTHbIA KOIOOULMEHT HaLeXHOCTW B NpeseibHOM
COCTOSIHUW MO NPUrOAHOCTM K 3KCAyaTaunm (Yinf)

B 3aBNCMOCTI OT UCMOJIb3yEMbIX CTPOUTENIbHBIX HOPM MOXET
noTpeboBaTbCsA NCNONL30BaTh Apyrne KoabdunumeHTsl coveTaHus. Tak,
Hanpumep, B Eurocode npeaycMOTpPeHO Tpu K03gpuyueHma ymeHsweHus (Yo,
U1, Uy).KoaddnumeHTbl yMeHbLLEHNS UCKHOYAOT HEBO3MOXHbIe 3P dekTbl
OAHOBPEMEHHbIX Harpy3oK.

MOXHO MCMO/Ib30BaTb 3HAYEHUS KOB(I)(I)I/ILI,VIGHTOB CoYeTaHWA Harpysok,
onpejgeneHHble B CTPOUTENbHbIX HOPMaX N oripejesieHHble
NMo/sib30BaTe/1eEM.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 124 CBOICTBa COYEeTaHWSA HarpysokK



CM. TaKOKe

3aZaHne HOPMbl MOZENIMPOBaHWA Harpy3ok (cTp 18)

Vicnonb3oBaHune HeCTaHA4aPTHbIX K03€])(|)I/ILI,I/IeHTOB co4eTaHMA Harpysok

(ctp 18)

Tynbl coueTaHUA Harpysok

MO>HO MCMONb30BaTb HECKONBLKO TUMOB COYeTaHWI Harpysok, KoTopblie
BapbpPYyrTCA B 3aBUCUMOCT OT MCNOJIb3YyeMbIX CTPOUTE/IbHbIX HOPM.

Ansi BbIBOpa TUMOB COYeTaHWIA Harpy3oK CYXXUT ANaNOrOBOe OKHO

dopMUpoBaHUEe coOUeTaHUA HAarpysoK 1an AnanoroBoe okHo CoueTaHue
Harpy3sokK. Bo3amMoxHble BapuaHThbI:

aKennyaTauum —
KBa3nCcTaLUOHaPHbINA
(SLS QP)

CcoYeTaHUMN Harpy3okK NCrosb3yrTCs
YacTHble KO3dPULMEHTbI
HaZeXHOCTW AN NpesenbHoro
COCTOSAHMSA NO NPUrOAHOCTU K
3KCnyaTaumnm.

Tuvn coyeTaHuA OnuncaHue Fpe
ncnosb3yeTtca
MpeaenbHoe coctossHMe | CoyeTaroTCa rpynmnbl NOCTOAHHbBIX U | EBponenckue
no npo4yHocTm (ULS) KpaTKoBpeMeHHbIX Harpy3ok. Mpu HOPMBbI,
COYeTaHVN Harpy3oK UCMoJb3yoTca | bpuUTaHckme
YacTHble KO3dPULMEHTbI HopMbl, AISC
HaAEeXHOCTU ANA npejenbHoro (CLUA)
COCTOSAAHWA MO MPOYHOCTU.
NpeaenbHoe cocTtossHMe | CoYeTaroTCa rpynmnol EBponeiickre
no NPUroAHoOCTU K KBa3McTaLMOHapHbIX Harpysok. Npn | Hopwmel, AISC
aKkcnayaTtauumm (SLS) coyYeTaHMM Harpysok ncrnonssyrorca | (CLUA)
YacTHble KO3 PULMEHTbI
HaAEXHOCTU AN nNpesenbHoro
COCTOSAAHWNA MO MPUroA4HOCTA K
aKcnyaTaumn.
MNMpepenbHoe cocToaHMe | CoyeTaeT rpynnebl EBponeiickre
no NPUroaHoOCTU K KBa3nCTaLMOHAPHbLIX 1N peaKo HOPMbI
aKkcnayatauvm — CNyYaroLwmxca Harpysok. MNpw
peakoe (SLS RC) COYeTaHMM Harpy3oK NCMONb3YyHTCH
YacTHble KO3GPULMEHTDI
HaJeXHOCTU AN Mpeje/ibHoro
COCTOSIHWA MO NPUTOAHOCTU K
3KcnyaTaumn.
MpepenbHoe cocTossHMe | CoyeTaroTCda rpynmnbl EBponerickne
no NpUroaHoCTU K KBa3unCTaLMOHapHbIX Harpy3ok. [pn | HOpMb

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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Tun couyeTaHuA OnuncaHue Fpe
ncnosib3yeTtca
MonepeuHble Harpyskm | CoyeTaroTCA rpynnbl HAarpy3oK v CM66, BAELI1
MpepenbHbie Harpysky | VCMO/b3YOTCS Ko3bdnLUMEHTbI B CM66
COOTBETCTBUM C PaHLy3CKUMU
Cmewalowme HarpysKu | o5y 2 CM66 nan BAELOT. CMe6
CnyuJaiiHble Harpyskm CM66,
eBponenckme
HOPMbI
MNMpepenbHble Harpysku BAEL91
MNMpepenbHbie BAEL91
cnyYyaliHble HarpysKm
Cencmunueckume CoueTatoTcd rpynmnbl HArpy3oK n EBponerickue
Harpyskm NCNONb3YTCA KO3QPULMEHTLI B HOPMbI
COOTBETCTBUM C €BPONENCKUMMN
HOpPMaMmWU.
Harpysku Ha CoueTaloTcd rpynmnbl HAarpy3okK B IBC (CLLA)
KOHCTPYKLUM obLero | cooTBeTCTBMM C HopMamu IBC
poctyna (MexxayHapo/Hble CTpouTe/IbHble
Harpysku Ha HopMbi) CLLIA. IBC (CLLIA)
KOHCTPYKLUUM obLiero
AocTyna npm CHeXXHOM
3aHoce
Harpysku Ha IBC (CLLIA)
KOHCTpyKLUu 6e3
obuiero goctyna
Harpysku Ha IBC (CLLIA)
KOHCTpyKLUun 6e3
o6bLiero gocrtyna npu
CHe>XHOM 3aHoce
Harpysku Ha CoueTatloTca rpynnbl Harpy3ok B UBC (CLUA)
KOHCTPYKLUM obLiero | cooTBeTcTBUM € HopMamu UBC
poctyna, Kpome (EAviHbIE CTpOUTENbHbIE HOPMbI)
6eTOHHbIX N KaMeHHbIX | CLLIA.
Harpy3sku Ha UBC (CLLA)
KOHCTpPYKL UM obLiero
AocTtyna, Kpome
6eTOHHbIX 1 KAMEHHbIX,
npn CHeXXHOM 3aHoce
Harpysku Ha UBC (CLLA)
KOHCTPYKLUN, Kpome
6EeTOHHBIX 1 KAMEHHbIX
Harpysku Ha UBC (CLLA)

KOHCTPYKUNN, Kpome

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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Tuvn couyeTaHunA OnuncaHue Fpe
ncnonb3yeTcs

6eTOHHbIX U KAMEHHBIX,
npui CHe>xkHOM 3aHoce

Harpyskun Ha 6eTOHHble UBC (CLLA)
N KaMeHHble
KOHCTPYKLUUM obLiero
poctyna

Harpy3skun Ha 6eTOHHbIe UBC (CLLA)
N KAMEHHble

KOHCTPYyKLUU o6Liero
AOCTYyrNa NPy CHE)XXHOM

3aHoce

Harpy3skun Ha 6eTOHHbIe UBC (CLLA)
N KaMeHHble

KOHCTPYKLUUN

Harpy3kun Ha 6eTOHHbIe UBC (CLLUA)

N KaMeHHbIle
KOHCTPYKUUU Npun
CHEe>XHOM 3aHoce

Ta6bnnua ACI 1 — CoueTaet rpynrbl Harpy3sok B ACl
Ta6nuua ACI 8 cooTBeTCcTBUM C HOpMamun ACI
(nyénmkaums Ne 318 AMeprIKaHCKOro
NHCTUTYTa 6eToHa).

CM. TaKKe

Ob6beanHeHme Harpy3ok (cTp 90)

10.4 CBoliCcTBa pacyeTHON Moaenu

NS 3a4aHns, MPOCMOTPa U U3MEHEHWsi CBOCTB PacyeTHOM MOAENN CIYXXUT
Ananorosoe okHo CBOWCTBa pacyeTHO Mmoaenn. OTu CBOICTBa
NPVIMEHSIIOTCS KO BCEM AeTaNsiM B pacyeTHOM MOZenun.

Bknagka «PacyeTHaa moaenb»

MNapameTp OnucaHwue

MpwunoxxeHwue pacyeta | [lpunoxeHve pacyeTta (cTp 12) unm ¢popmar,
NCNOb3yeMblli MPU pacyeTe MoZenn.

N8 ncnonb3oBaHMSA 3TOMO NPMAOXKeHWA NN
(I)OpMaTa no ymon4daHmio 4AnA HOBbIX PaCyeTHbIX
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MapameTp

OnucaHue

Mojenein yctaHoBuTe dpnaxok 3agaTb No
YMOTYaHMIO.

CMm. Takke CessbiBaHuMe Tekla Structures ¢
npuaoXeHnem pacyeta (cTp 12).

Nmsa pacueTHOM
Moaenu

YHuUKanbHoe nvs pacquHon Moaenu. Onpe,qenﬂeTcsl
MoNb30BaTesIeEM.

Hanpumep, MOXHO 3aZaTb 1Ms, ONUCbIBatOLLee YacTb
busnyeckonn mogenun, KOTOPYH He0b6XoANMO
paccunTaThb.

YT0o6bl 3a4aTb Nanky 3KCNopTa A5 pacyeTHOW
MoZenun, HaxmmnTe kHonky HaiiTu nanky ans
akcnoprTa.

dnnbTp pacyeTHOU

OI'Ipe,D,efIFIET, Kakve 06beKkTbl BKAKYAOTCA B

3/leMeHTOB-CBA3ell

Moaenu pacyeTHy MOZesib, Ha OCHOBE CMCKa AOCTYMHbIX
¢nnbTpOB BhIGOPA.
CM. TaKke ®UbTPbI B pacyeTHbIX Mogenax (cTp 54).
dnnbTp AN OnpegenseT, Kakme 13 BKJIlOYaeMblX 06 bEKTOB

cyumTaroTCa packocamu. Mpu co3gaHnm pacyeTHOM
MOZENN pacyeTHble y3/1bl PAaCKOCOB MOTYT
nepemeLlatbCcsa 6onee cBOOGOAHO, YEM Y3/1bl OCHOBHbIX
pacyeTHbIX AeTanei.

dunbTp
BTOpPOCTENeHHbIX
3/1leMeHTOoB

OnpegensieT, Kakne 13 BKIHOYaeMbIX 06 beKTOB
CUNTAIOTCSA BTOPOCTENMEHHbIMY PACUYETHbIMU
aetanamu. Mpu co3gaHny pacHeTHOM MOAENN Y3/bl
BTOPOCTEMNEHHbIX PacyYeTHbIX AeTanen MoryT
nepemeLlaTbcsa 6onee cBOOGOAHO, YEM Y3/1bl OCHOBHbIX
pacyeTHbIX JeTanei.

Coaep>xumoe pacyer.
Moaenu

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OI'IpEAEI'IFIeT, Kakne 06beKkTbl BKIKOYAOTCA B
pacyeTHYO MOA€enNb.

Bo3moXHble BapmaHThI:
* Bbl6paHHbIe AeTann n HarpysKmn

BkntoyatoTcs TONbKO BblbpaHHbIe AeTanu v
HarpysKku, a Takxe geTanu, co3jaBaemble
KOMMOHEHTaMMW, eC/IN OHW COOTBETCTBYHOT
KpuTepusiMm GUAbTPa pacyeTHO Mogenu.

YT06bI BNOCNEACTBUN A06aBUTb AN YAANUTb
AeTann 1 Harpysku, NoJib3ynTecb KHOMKOM
[o6aBnTb Bbi6paHHble 06bEKTHI TV YAaNnnUTb
Bbl6paHHble 06BbEKTbI B 41a/IOTOBOM OKHe
PacueTHble U NpoOeKTHbIE MoAeN .
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MapameTp

OnucaHue

+ TonHas mogenb

BkntouatoTcs BCe rnaBHble AeTanu U Harpysku, 3a
NCKNKOYEHVEeM AeTaneil C pacyeTHbIM K1aCcCoOM
(cTp 147) NponycTuTtb. Tekla Structures
aBTOMaTuyeckn gobasnsaet pusnyeckme o6bekThbI
B paCcYeTHY MOJe/b NMPU UX CO34aHUN, €C/TN OHN
COOTBETCTBYIOT KpUTEPUAM GUNLTPA pacyeTHOM
MoAenwu.

+ 3apaTb OCHOBaHWe Mopjenu, Bbi6paB AeTanum u
Harpysku

BKtOYAOTCA TONBKO BblOpaHHbIe KOMIOHHBI,
nepekpbITUS, 6aNKN NepekpbITUR 1N Harpy3Kku, ecnu
OHM COOTBETCTBYOT KpUTEPUAM PUabTPa
pacyeTHon mogenn. Tekla Structures meHseT
KOMIOHHbI B $13MYECKO MOAENN Ha OMopbl.

Cm. Takke CozepXXnmMoe pacyeTHou mogenu (cTp 55).

CBA3Un

Ncnonb3oBaTb XXecTkue

Mo3BONSIET pa3peLlnTb UK 3aNpeTUTb
NCMOo/Ib30BaHME XECTKUX CBA3EN B pacUeTHOW
MOZenu.

Bo3MOXHbIe BapraHThI:
*  BksoyeHo

YXecTkure CBA3M CO34at0TCs, eCIN OHY HEOBXOAVMbI
AN COeAHEH WS paCUYeTHbIX AeTanei.

*  OTKJ/IIOYEHO, COXPaHEHMEe OCU: N0 YMOTYaHUIo

YKecTkme CCbINKN He CO34atoTcs. 3HaYeHus
napameTpa COXPaHATb pacnosio)XeHue ocun
PaCUYeTHbIX AeTaneil He MeHSTCS.

*  OTKAIOYEHO, COXpaHeHune ocun: HeT

XKecTkure CBSA3M He co34at0TCs. 3HaYeHNs
napameTpa CoxpaHSITb pacnosio)KeHue ocum
pacyeTHbIX AeTaneit MeHsoTcA Ha Her.

MpY NCNONL30BaHUN B KAaYeCcTBe NPUIOXEHUS AN1A
pacyeTta Tekla Structural Designer ans 6eTOHHbIX
AeTaneil MOXHO UCMoNb30BaTb BapMaHT BkioueHo.
ANnsi CTanbHbIX AeTaneil aBToMaTUYeCKN UCNO/b3yeTcs
BapvaHT OTK/IIOUEHO, COXPaHEeHMe OCU: No
yMOJIHaHUIO.

MpaBwuna pacueTHoM
Moaenu

HaxmuTte gnsi cosgaHus npasBu, onpesensatoLmx, Kak
Tekla Structures obpabaTtbiBaeT oTAeNbHbIE AeTann B
pacyeTHOM MOAeNn, 1N Kak AeTann COeAMHATCA APYT C
APYrom npu pacyerte.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp

OnuncaHue

N3orHyTble 6ankun

OnpegensieT, Kak pacCUMTLIBAOTCA 6ankm — Kak
N30THyTble BaNKN UK KakK NPsIMble CErMeHThbl.
BbibepuTe 04VH 13 BapUaHTOB:

+  CTbIK B pacTsHYTbIX CEFMeHTax
*  Wcnonb3oBaHWe N30rHYTOM YacTun

YKasaTtb, HaCKO/IbKO TOYHO MpsAMble CerMeHTbI
A0/KHbBI COOTBETCTBOBATL MU30rHYTOM 6asike, MOXHO C
NMOMOLLbI paclivpeHHoro napametpa XS_AD_
CURVED_BEAM_SPLIT_ACCURACY_MM (meHto Paian --
> HacTpoiiku --> PacluMpeHHble napameTpbl -->
PacueT n npoekTupoBaHue ).

YuuTtbiBaTb CABOEHHbIE
npounnun

OnpegenseT, Kak B pacyeTe pacCMaTpmMBalOTCA
CABOEHHble NpodUAN — Kak OAHA AeTanb
(BKJZIIOUEHO) 1K Kak ABe geTann (OTKIHYEHO).

MecTonoJsio)keHue ocun
3/1IeMeHTa

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT MeCTOMOIOXKEHME KaX 0N pacHeTHOM
AeTanu No OTHOLLUEHMIO K COOTBETCTBYHOLLLEl
dusmnyeckon getann.

Bo3MoOXHble BapraHThI:
* HeiTpanbHas ocb

PacueTHOI 0Cbo AN1A BCeX AeTanel aBnseTcs
HelnTpanbHas ocb. MecTononoXeHne pacyeTHo
OCV U3MEHSETCS NPU N3MeHeHMM Npoduns
Aetanu.

* OnopHas ocb (CMeLLeHne OTHOCUTE/IbHO
LLleHTpa HelTpaJZibHOW OCK)

PacueTHoOI OCbto ANndA BCeX ,u,eTane|7| ABNIAETCA
OonopHada NNHWA AeTanun. MecTononoxeHne
He|7|Tpaan0|7| OoCK onpegendeTt SKCUEHTPUNCUTET
ocn.

*+ OnopHas ocb

PacueTHOW OCblo A5 BCEX AeTanen aBnaeTcs
OMOpPHast IMHUSA AeTa.

+ 3HaueHue No yMOJYaHMIO AN MoAenn

PacueTHas oCb KaXAoW AeTann onpesensiercs
NHAMBUAYANIbHO B COOTBETCTBUM CO CBONCTBaMM
pacyeTHON AeTanu.

Ansi onpejeneHns MecTonosoXeHNs ocK
KOHKPEeTHbIX AeTanel NCnonb3yeTcs BKIaKa
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MapameTp

OnucaHue

Mono>keHue B A1Na/I0r0BOM OKHE PACYETHbIX
CBOWCTB COOTBETCTBYHOLLIEN AeTanu.

Ecnum BbI6GpaH BapmaHT HeiATpanbHas ocb, Npu
co3gaHum ysnos Tekla Structures nprHMMaeT BO
BH/IMaHVie MeCTOMnoI0XeHe JeTann N CMeLLeHns
KOHLIOB. EC/in BbIBpaH 04VH 13 BapnaHToB OnopHas
ocb, Tekla Structures co3gaet y3/bl B TOUKax Havana
oTcyeTa AeTanei.

MeTop 3aKkpensieHusa
KOHLLOB 3/1eMeHTa

OnpejenseT, Kakne NCMo/b3yTCA YyC10BUSA
onunpaHuns — getanei (HeT) nnn coeanHeHnn (Aa).

ABTOMaTMn4eckoe
o6HOB/IeHNne

OnpegensieT, 06HOBNSETCA N pacyeTHasi MOAENb B
COOTBETCTBUWN C USMEHEHUAMU B GU3NYECKO
MOZenu.

Bo3MoOXHble BapraHThI:

Aa - nsmeHeHus pusnyeckou mogenu
yumnTbIBalOTCA

HeT - usmeHeHuUs ¢pun3nueckovi moaenu
WUrHopupylTCcs

Mopenb coeguHeHHas ¢
pacyeTHbIM
npUIoXXeHnem

Vicnonb3yetca Tonbko B codetaHum SAP2000, korga B

dusmyeckont nnm pacyetHol mogenn Tekla Structures,
y>Ke 3KCNOPTMPOBAHHOM B MPUIOXEHME AN pacyeTa,

NMPONCXOAAT USMEHEHUS.

OI'IpEAEI'IFIeT, O6'b€ﬂ,|/|HFI€TCFI nn NaMmeHeHHas
pacyeTHada MoJesib C paHee 3KCI'IOpTI/IPOBaHHOM
MOZENIbHO B NMPUNOXEHNN pacyeTa.

Bo3MOXHble BapraHThbI:

OTKNI0YEHOo

Mogenn He 06beanHATCA. O6bEKTHI,
A06aBNeHHblE B paHee 3KCMOPTUPOBAHHYHO
MOZeNb B NPUAOXEHNN pacyeTa, yTpaumMBatoTCs.
MpuY KaxA0M 3KCMOpTe pacyeTHON MOAeNnu B
NPUIOXKEHMe pacyeTa CO34aeTcs HOBast MOZeNb.

BknouyeHo

Mogenn obbeanHsatoTcsa. O6bekThl, 406aBNEHHbIE
B paHee 3KCMOPTUPOBAHHYO MOAeNb B
NPUNOXEHUN pacyeTa, Npy NOBTOPHOM 3KCMopTe
pacyeTHOW MOAeNn B MPUIOXeEHVEe pacyeTa
coxpaHsitoTca. Mogenb B NPUAOXEHUN pacyeTa
0B6HOBNSAETCS B COOTBETCTBUW C U3MEHEHNAMN B
mogenwn Tekla Structures.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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Bknagka «PacueTt»

MapameTp

OnuncaHue

MeTop pacueTa

Onpegensert, cnesyeT AV NPUHUMAaTb BO BHUMaHMe
HanpsiXXeHNss BTOPOro nopsizka.

Bo3MOXHble BapraHThI:
*  1-i nopaAoK

NInHenHbI MeTog, pacyeTa.
* P-penbTa

YNpoLLeHHbIN MeToj pacyeTa BTOPOro nopsjka.
OTOT MeTOoZ faeT TOYHble pe3ynbTaTbl MPU ManbixX
BeNnYnHax gepopmauui.

* HenuHelHbIN

HennHenHbIli MeToj pacyeTa.

MakcunmanbHoe
KOJINYECTBO nTepaumnia

TOYHOCTb mnrepaymmn

Tekla Structures noBTOpsieT UTepaLmo BTOPOro
NopsiZAKa A0 AOCTUXKEHWNSA O4HOMO U3 C/IefyoLLmMX
3HaYeHunMn.

Mopaenb MogasibHOro
pacyeTa

BbibepuTe Ala, UTO6bI CO34aTh MOAENb MOAANBHOIO
pacyeTa 1 Ucnonb30BaTh CBOMCTBA MOAANILHOTO
pacyeTa BMeCTO COUYeTaHUI CTaTUUYeCKX Harpysox.

Bknagka «3apgaHue»

OnpegenseT nHGopmMaLmio o 3asaHnn ans otyetos STAAD.Pro.

Bknapgka «Pe3ynbTaT»

OnpegensieT cogepxunmoe paina pesynbtatos pacdeta STAAD.Pro.

Bknagka «CeicMmnyeckmnn»

Bknagka CeMmcMUUeCcKUin CnyxmT Ana 3agaHNs CTPOUTENbHBLIX HOPM,
NCMOMIb3yeMbIX NPU CENCMNYECKOM pacyeTe, N CBONCTB, HEOH6XOAMMbIX AN
ceicMmyeckoro pacyeta. Habop 3T1x CBOWCTB 3aBUCUT OT BbIBPaHHbIX HOPM.

MapameTp

OnuicaHmne

Tvin

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CTpouTenbHble HOPMbI, UCMOb3yeMble ANS
bopMMpoBaHUA CENCMUYECKMX HAarpy3oK.

Bo3MOXHble BapraHTbI:
+ HerT: cericMnyeckmnin pacyeT He BbIMOJIHAGTCA.

+ UBC 1997: EgviHble cTpouTenbHble Hopmbl UBC
1997

+ UBC 1994: EqviHble cTpouTenbHble HopMmbl UBC
1994
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MapameTp

OnucaHue

IBC 2000: MexayHapo/Hble CTpoUTeIbHble HOPMbI
IBC 2000

IS 1893-2002: nHAMNCKMIA cTaHZapT. KpuTtepun
NPOEeKTUPOBAHNS 34aHNIA, 3aLLNLLEHHbIX OT
3emMneTpsaAceHni

IBC 2003: MexayHapo/Hble CTPOUTE/IbHbIE HOPMbI
IBC 2003

IBC 2006: MexayHapo/AHble CTPOUTE/IbHbIE HOPMbI
IBC 2006

IBC 2006 (ZIP): MexayHapoAHble CTpoUTe/IbHble
HopMbl IBC 2006 € BO3MOXHOCTbHO A0baBneHus
nourtoBoro nHaekca (B CLLUA) B cBovicTBax

IBC 2006 (Longitude/Latitude): MexayHapoHble
cTpouTesnibHble HopMbl IBC 2006 € BO3MOXHOCTLIO
A06aBNeHNSA JONTOThl U LUMPOThI B CBOMCTBAX

AlJ: AnoHCKMe HOpPMbI

CﬂEKTp OTKJZIUKOB: 3alaHNe CNeKTpa OTK/IMKOB

CelicMmnyeckue cBoliCcTBa

B 3aBncumMocCTy oT Bbl6paHHbIX HOPM MOXHO
onpeaennTb pas/inyHbIe celicMmnyeckume CBOWCTBA.

Bknagka «CeicMmnuyeckme Mmaccbi»

Harpy3ku 1 rpynnbl Harpy3ok, BKato4aemble B CEMCMUYECKUIA pacyerT.

Bknagka «MopanbHbIli pacueT»

Bknagka MoganbHbI pacyeT CyXUT A1 3a4aHKs CBOCTB, HEO6XOAMMbIX

AN5 MOZlaNbHOrO pacyerTa.

MapameTp OnucaHwue
Yucno pexxmmos Yncno popMm cobCTBEHHBIX KONlebaHN B
KOHCTPYKLMN.
Makc. yacTtoTa MakcrManbHas YactoTa CO6CTBEHHOIO pe3oHaHca
KOHCTPYKLMN.

CoobuieHusn
MOZAa/IbHOro aHaAM3a

Harpy3ku v rpynnbl Harpy3ok, Bkaro4aemble B
MOZANbHbIV pacyerT.

Bknagku «lpoeKkTnpoBaHue»

Bknaakn HPOEKTI/IPOBaHI/Ie ANnA CTann, 6eToHa 1 necomartepumanoB CyXat
ANA 3a4aHNA HOPM cnocobos ANA NCNoNb30BaHNA B pacyeTe KOHCprKLLMVI.
,ﬂ,OCTyﬂHbIe NMnapaMeTpbl NPOEKTNPOBaHNA 3aBNCAT OT MaTepkhana.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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OnucaHue

npoeKTHbIe HOPMbI

MpoeKTHble HOPMbI A/191 PA3/INYHbBIX MaTePUaNoB.

[oCTynHble MPOeKTHbIe HOPMbI 3aBUCAT OT
MCNONb3yeMOro NPUIOXeHNs AN1A pacyeTa.

Cnoco6
npoeKkT

upoBaHus

3aBUCALLNIA OT MaTeprana NPUHLMM, UCNOAb3yeMbll
ANst CPaBHEH WS HaNPsSXKEHWI 1 BO3MOXHOCTE
MaTepuana.

Bo3MOXHble BapraHTbI:
* Hert

Tekla Structures BbINONHSIET TONBKO pacyeT
KOHCTPYKLWIA 1 CO3AaeT AaHHbIe MO HaMpsiXXeHUsM,
CUNaM U CMeLLEeHUSIM.

MpeaycMOTpeH Ans CTanu, 6eToHa u
necomaTepunanos.

+ TpoBepuTb KOHCTPYKLUIO

Tekla Structures npoBepsieT, COOTBETCTBYHOT A
KOHCTPYKLMW KPUTEPUSAM MPOEKTHBIX HOPM
(Hanpumep, 4OCTaTOYHBbI /1N NonepeYHble
ceyeHus).

MpeaycMOTpeH ANsi CTanu 1 IecCoMaTepunasos.
*  BblUUCANTbL Tpebyemylo niowaab

Tekla Structures onpegenset Tpebyemyto naowasb
apMMnpoBaHus.

MpeaycMoTpeH Anst 6eToHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CeoiictBa
NPOEeKTUPOBAHMS

Hopmbl MpoekTUpoBaHUs 1 onpegensieMble Cnocobom
NPOeKTNPOBaHMSA CBONCTBA PAaCUeTHOM MOZenu,
NPYMeHsieMble KO BCEM ZeTaNsiM B PaCUeTHOM
MoZenun.

Mpw BbI6Ope NPOEKTHbIX HOPM 1 clnocoba
npoekTupoBaHusa Ana matepuana Tekla Structures
BbIBOAUT CNMCOK CBOMCTB NPOEKTUPOBAHUS B HUXKHEN
yacTn Bknagku MpoekTupoBaHue.

YT06bI N3MEHUTb 3HAYEHME onpegeneHHoOro
CBOWCTBA, LenkKHnTe 3anncb B CTOﬂ6LI,e 3HaueHue.

EAVHNUBI M3MepeHUs 3aBUCAT OT HACTPOEK,
BblIOpaHHbIX B MeHt0 Paian --> HacTpouku -->
MapameTpsbl --> EANHULBI U fecATUYHDbIE
paspsagbl .

ANa n3MeHeHVs CBOVCTB MPOEKTPOBaHNS
OTAeNbHbIX AeTanel CNy>XnT BKIajka
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10.5

MapameTp OnucaHwue

MpoeKTnpoBaHMe B /1a/10r0BOM OKHE PacyeTHbIX
CBOWCTB COOTBETCTBYHOLLIEN AeTanu.

CM. Takxe
Co3aaHue pacyeTHbIX Mogenein (cTp 53)

3MeHeHVe CBONCTB pacyeTHOW Mozenu (cTp 60)

CBoOMCTBA pacyeTHOW AeTannu

OnpegennTb, kak Tekla Structures 6yaet obpabaTbiBaTb AeTa/lb B pacyeTe,
MOXHO C MOMOLLIbIO MapamMeTpPoB B ANANIOFOBOM OKHE pacyeTHbIX CBOMCTB
AeTtanu (Hanpumep, CBoMcTBa 6anku, ucnosibsyemblie B pacyetax). Habop
HaCTpoek, AOCTYMHbIX B KOHKPETHOM AMaNIOrOBOM OKHeE, 3aBUCUT OT TUNa
AeTanu 1 oT pacyeTHOro knacca. B Tabnnue HUXe nepeuncieHbl Bce
HACTPOViKK, BHE 3aBUCUMOCTW OT TUMa AeTann N pacyeTHoro knacca.

Bknagka «PacueTt»

Bknagka PacueT CNYyXUT Ana onpegeneHna pacy4eTHbIX CBOWNCTB AeTann.

MapameTp OnucaHwue

Knacc OnpegensieT Nopsifok 06paboTku feTanu B pacyeTe.

OT 3Ha4eHwus, BbIbpaHHOro B cnncke Knacc, 3aBncnt
Habop AOCTYMHbIX pacyeTHbIX CBOMCTB. Hanpuwmep,
naacTHaM COOTBETCTBYET MHOW HAabop CBOWCTB,
HeXeNl KOJIOHHaM.

dunbTp JlocTyneH, ToNbKO Korga napameTp Knacc vnmeert
3HayeHVe KoHTYpHas nnacTtuHa - XXectkasa
neperopoaka vnu NMepekpbiTue - XKectkas
neperopojka.

(CBoiicTBa XXecTKoi
neperopoakw)

Onpegenset GUNbTP, NCNONb3YyEMbI NpY
dunbTpaLmny 06BEKTOB ANSA XECTKOM Nneperopoaku.

Y3bl, OTHOCALLMECS K AeTanu, KOTopast
yAoOBNneTBopsieT Kputepuam ¢unbTpa, byayt
COEANHSITLCS C XeCTKol neperopoakoil. Hanpumep,
UTO6bI MPUCOEANHSTE K XXECTKMM Neperopojkam
TONbKO Y3/1bl KOIOHH, MOXHO 1UCMNONb30BaTb GUALTP,
KOTOPOMY YZOBNETBOPSOT TONIbKO KOOHHBI.

dopma cocTaBHOM YKa3blBaeT po/b AeTanun B COCTaBHON cekLmn,
cekumn KOTopasi COCTOUT U3 raBHOW AeTanu v OAHON NAn
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MapameTp

OnucaHue

HeckoNbkux noggetaneit. B pacuete nogsetanu
06beANHSATCA C FNAaBHON AeTaNbio.

Bo3MOXHble BapraHThI:
«  ABTOMaTUUeECKM
* He peTanb cocTaBHOM ceKLnU
Jetanb oTCOeANHAETCS OT COCTAaBHOW CeKUMW.
+ [naBHas geTanb COCTABHOW CEKLUN

3TOT BapuWaHT c/iesyeT Bcer4a Ucnosib3oBaTth AN
3a/laHnsa FNaBHOW AeTann COCTaBHOM CeKLMN.

+ MopaeTanb COCTaBHOI ceKUnUN
« bBanka — nopgpgeTasib COCTaBHOW ceKLUU

OnpegensieT, YTo AeTanb SBASETCA AeTaNbto
COCTaBHOW ceKLWW, Koraa rnaBHas AeTanb
COCTaBHOW cekumnn — b6anka.

+ KonoHHa — nopaeTasnb COCTaBHOI ceKunun

OnpejensieT, 4YTo AeTaNb SBASETCS AeTaNbto
COCTaBHOW CeKLUW, KOrAa rnaBHas AeTalb
COCTaBHOW CeKLNM — KOMOHHA.

lNMpoekTHasA rpynna

OnpegensieT NPOEKTHY rpynmny, K KOTOPOiA
OTHOCUTCS ZeTalb. MIcnonb3yeTcst Npy oNTUMMU3aL MK,

ABTOMaTMn4eckoe
o6HOBNEeHue

OnpegensieT, 06HOBAAETCS IV pacyeTHas AeTab B
COOTBETCTBUN C USMEHEHUAMU B GU3NYECKO
MoZenun.

Bo3MOXHble BapWaHTbI:

« [la - u3ameHeHuns ¢pusnveckom moaenu
yUnTbIBaOTCSA

*  HeT - UsMeHeHuUs pun3snyeckovi moaenu
WUrHopupylTca

Bknapkun «3akpenneHve Hayana», «3aKkpenjeHue KoHua»

Bknagkn 3akpenneHve Hayana v 3aKkpenseHume KoOHLUa cnyxaT And
onpeAeneHns yCnoBui onupaHns 1 cteneHen cBoboabl KOHLOB AeTanu.

Bknagka 3akpensieHme Hayana oTHOCUTCS K MepBOMY KOHLY AeTanu (>kentas
pyuyKka), a Bkaska 3akpensieHMe KOHLa — KO BTOPOMY KOHLYy AeTanu

(nypnypHas pyuyka).

MapameTp

OonucaHue

Hauano v KoHel

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OI'IpeAEJ'IHET, Kakoe 3 ripegonpegeneHHbIX Nan
onpejeneHHbIX Nosb3oBaTenem coudeTaHun yCﬂOBI/II7I
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OnucaHue

OMNMpaHMs KOHLIOB MCMOb3YeTcs AN Havana uamu
KOHLa AeTanu.

MpezonpeseneHHble BapnaHTbl CleaytoLLme:

2
/' (HepoCTynHO Npw ncnonb3sosaHun Tekla
Structural Designer)

E (HegocTynHO Npw ncnonb3sosaHun Tekla
Structural Designer)

TN BapWaHTbl aBTOMaTN4YeCKN YCTaHaBIMBAkOT
ycnoBuAa onmpaHna n CteneHm CBO6OAI:>I.

i

MpeaonpeseneHHoOe CoYeTaHNe YCI0BUIA MOXHO
KoppekTupoBaThb. MNpu 3Tom Tekla Structures
noMevaeT ero C/iefytoLLM 3HaYKOM:

4

Moapep>xuBaeTt
ycnosue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HegoctynHo npu ncnonb3osaHum Tekla Structural
Designer.

OnpegenseT yc/ioBre onmpaHus.
Bo3MoOXHbIe BapraHThI:
* MpucoepuHeHHbIN

Uy Ry

T/,Uz
Ux ] Fx 7

KoHeL, geTanu coegnHeH C NPOMEXYTOUHbIM
pacyeTHbIM Y3/10M (APYrov AeTanu).

YKa3sblBaeT cTeneHn cBoboAb! y3na.

137 CBOIACTBa pacyeTHOW geTanun




MapameTp
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* MNoppep>xunBaeTcs
Uz Rz
Uy Ry
T Fx

KoHew, aeTanu npeactaBaseT coboii KOHEYHYHO
onopy ANst BEPXHel YacTu KOHCTPYKLN
(HanpyMep, OCHOBaHMe KOMIOHHbI B Kapkace).

YKa3blBaeT cTeneHu cBo60/bl Ornopbl.

NMoBopoT

[ocTtyneH, Tonbko ecv napameTp NMoapep>xuBaeT
ycnoBue MeeT 3HaveHne Nogaep>kmBaeTcs.

OnpegensieT, NOBEepPHyTa /1 OMopa.
Bo3MOXHble BapuaHThbl:

+ be3 noBopoTa

+ MNoBepHyTbIV

Mpw BbibOpe BapnaHTa NMoBepPHYTbIA MOXHO
ornpezennTb NOBOPOT BOKPYT JIOKaJIbHOW ocn X nnun'Y
NN YCTaHOBUTb NOBOPOT MO TekyLen paboyer
MJI0CKOCTU, HaXaB KHOMKY 3aAaTb NOBOPOT NO
TeKyLieiA paboyeir N10CKOCTN.

Ux

Uy
Uz

OnpejenseTt noctynaTte/ibHble CTeneHn CBO6ObI
(cMeLLeHns) B HanpaBneHnsax rnobanbHbix ocen X, Y 1
Z.

BO3MOXHble BapnaHThbI:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  [MpyXuHa

MNpw BbI6OpEe BapuaHTa Mpy>XMHa BBeguTe
MOCTOAHHYIO MPY>XWHbI PaCcTAXEHUA-OKaTUA. EANHNLBI
N3MepeHNs 3aBUCAT OT HACTpPOeK, BbIOPaHHbLIX B MEHIO
dain --> Hactponkm --> MNapameTpsbl --> EAUHULBI
M AecATUYHbIE pa3psaabl .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegenseT BpawaTenbHble CTeneHn cBo6oAbl
(BpalLeHus) B HanpaBneHuax rnobanbHbix oceit X, Y u
Z.

Bo3MOXHble BapuaHThbl:
* 3aKpenjieHo B O4HOW TOUKe

*  ®PUKCUPOBAHHbLIV
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OnucaHue

*  TpyXuHa
*  YacTuuHoe ocBoboXxaeHne

MNpw BbI6Ope BapuaHTa Mpy>XUHa BBeguTe
MNOCTOSAHHYIO NPYXWHbI KpyydeHUs. EqnHuLbI
N3MepeHNs 3aBUCAT OT HACcTpPoeK, BbIOPaHHbLIX B MEHIO
®aiin --> Hactpoukm --> MapameTpsbl --> EAUHULBI
" fecaTudHble pa3psaabl .

BapraHT HacTu4uHoe ocBo60oXKAeHMe 1CMOo/b3yeTCs
AN1A YKa3aHWA CTeneHy CBA3HOCTK, eC/i OHa
HaXOAMUTCA MeXAy 3aLlemM/IeHVEeM U LWapHMPOM.
BBeanTte 3HaueHue ot 0 (3awlemneHue) 4o 1
(lwapHwMp).

Bknagka «CocTaBHO»

Bknagka CoctaBHOM ncnonb3yetcs npu pabote ¢ STAAD.Pro n cnyxumt ans
onpezeneHNs pacyeTHbIX CBONCTB NepPeKpbITUA B COCTaBHOW banke.

MapameTp

OnucaHue

CocTtaBHas 6anka

OnpegensieT xapakTep coCTaBAeHUs banku:
* HecocTtaBHas 6anka
+ CocTaBHas 6anka

+  ABTOMaTMuecKas coctaBHas 6anka

MaTepuan

OnpegensieT MaTepuan nepekpbITus.

TonwmHa

OnpegensaeT TONLWNHY NMepeKkpbITUS.

3dPeKkTUBHaAA LUMPUHA
NAUTBI NepeKpbITUA

OnpegensieT, Kak BblYMCNSeTcs 3$PekTMBHAsS LWMPUHA
nepekpbITUSA: aBTOMaTNYECK UAY NO BBEAEHHbIM
3HaYeHUsIM.

MOXHO 3a/aTb pa3Hble 3HAYEHWNs 41K NEeBO 1
NpaBoW CTOPOH H6anku.

|_|pVI aBTOMaTnN4yeCcKoM BblYNCINEHNN 3HAYEeHWA
BbIYNCNAKOTCA OTHOCUTE/IbHO A/IMHbI MHTEPBAsa.

Bknagka «KpyueHue»

Bknagka Kpy4yeHune cnyxmnT ana onpegeneHns pacyeTHbIX CBOWCTB U CBOCTB
pacnpeseneHns Harpyskuy nanTbl NepekpbITUS, ONepTol Mo AByM CTOPOHAM

NN MO KOHTYPY.

MapameTp

OnucaHue

Kpy4yeHue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT HanNpaBneHWs, B KOTOPbIX AeTa/lb HeceT
Harpysku.

Bo3MOXHbIe BapPWaHTbI:
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MapameTp

OnucaHue

«  OAVIH: NNTa NepekpbITUS HeCeT Harpyskn B
HanpaBAeHNM OCHOBHOM ocu. banku nnu
KOJIOHHbI, MapanienbHble HanpaBaeHUo
pacnpoCTpaHeHNs HarpysKku, He coeanHeHbI C
AeTanblo N He HeCcyT Harpysku oT geTanu.

*  [ABOHOW: feTaNb HeceT Harpyskn BAO/b
OCHOBHOW 1 BTOPOCTENeHHOM oceil. banku nnan
KOIOHHbI B 060X HanpaBieHUaX HecyT Harpy3Kku
oT AeTanun.

HanpaBneHue
OCHOBHOW OCMn

Mo3BonsieT onpeAennTb HanpaBaeHe OCHOBHOW OCx
OZHUM 13 C/1IeAyHoLLMX Croco60B:

+ [lytem BBOZa 1 B none ocun (X, y nnu z),
napannenbHOM OCHOBHOW OCW.

+ [llyTem BBOZA 3HaYEHWIN B HECKObKO Nofen Ans
3aaHNSA KOMMOHEHT BEKTOPa HanpaBaeHus.

+  Haxmunte kHonky MapannenbHo aetanu v
BblbepuTe B MOZeNn JeTalb, NapaienbHyto
HanpaBaeHWto.

*  HaxmuTe kHonky NMepneHANKYNSPHO AeTanu v
BblbepuTe B MOZEN AeTalb, NepPreHAVNKYNSPHYHO
HanpaBieHNIO.

YTobbI NPOBEPUTL OCHOBHOE Harpas/eHne
PacnpocTpaHeHnsa Harpysku BbIbpaHHOM Harpyskun Ha
BUZE MOZeNN, HaxmuTe KHonky OTobpaxkaTb
HanpaB/iieHue A8 Bbi6paHHbIX 3/1leMeHTOoB. Tekla
Structures nokasblBaeT OCHOBHOE Harnpas/eHue
KPacHOW NUHUEN.

Bknapka «Harpyska»

Bknaaka Harpy3Ka MO3BOIAET BK/IKOYATb Ae€Ta/ln B paCYe€THbIE MOAENN B

KayecTBe Harpysok.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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OnucaHue

CreHepupoBaTb
Harpysky ot
co6cTBEHHOro Beca

PacueTHble MOZeNn BKIOYAKOT BeC AeTann —
Hanpumep, HaCcTua — B BUAE Harpysku, jaxe ecniv
AeTanb He BKNHYEHAa B pacyeTHble MOAENN NHBIM
obpasom.

Ecnu getanb BkAtOUEHa B pacyeTHYH MoJesb, TO
BK/IOYEH 1 ee COBCTBEHHbIN Bec. BapuaHT HeT
NPYIMEHKM TOJIbKO K pacyeTHbIM Knaccam
NrHopupoBaTh 11 XKecTKasa neperopopgka.

Cnuckn ans
AOMONHNTENbHbIX
Harpysok

BBeauTe AMHaMNYECKyto Harpy3Kky Ha nepekpbiTre
NN JOMONHUTENBbHBINM COBCTBEHHBIV BEC (CTAXKA,
NHXEeHepHbIe CeTN), NCMONb3yst TPU AOMNOJIHUTENbHbIE
Harpy3Kky C UMeHeM rpynnbl Harpy3okK 1 BeJINYNHOM.
HanpaBneHus 3TMX Harpy3ok COOTBETCTBYHOT
HanpaBAeHWIO rpynnbl HAarpy30kK, K KOTOPO OHWM
npuHagaexar.

NmeHa geTaneii

3TOT GUNBLTP UCMONBL3YeTCs ANA obecneyeHns
nepeHoca pacnpeseneHHON HarpysKkuy C nepekpbITUS
Ha COOTBETCTBYHOLLME AeTaNn, HanpumMep
nogaepXuBaroLe nepekpbitre 6ankm. ObbIUHO B
KayecTBe 3HauyeHusa puabTpa BBOAUTCS NMS BanKK.

Ncnonb3oBaTb
pacnpegeneHue
HarpysKkuv gns
HepaspbIBHOW

CTPYKTYpbI

Ncnonb3yeTcs anst oTHeceHUs 6onbLUel YacTn
Harpy3sku Ha cpejHue onopbl B CMOLHbIX
KOHCTPYKLMAX.

f 1‘

348 0L &f8 0L

Bknapgka «l[poekTnpoBaHue»

Bknagka MpoekTupoBaHUe B 1a/iOFOBOM OKHE pacyeTHbIX CBOWCTB AeTanu
CNYXWUT 4151 MPOCMOTPA U USMEHEH ST CBOUCTB NPOeKTUPOBAHWUSA OTAeIbHOW
AeTanun B pacyeTHOM Mozesnn. CBOMNCTBA NPOeKTUPOBAHNA — 3TO CBOWCTBA,
KOTOpPble MOTYT U3MEHATBLCA B 3aBUCKMOCTW OT MPOEKTHbLIX HOPM U MaTepurana
AeTanu (Hanpumep, napamMmeTpbl NPOeKTUPOBaHWUSA, KO3GPULMEHTBI U

npeaensi).

Bknagka «lono>xeHne»

Bknagka NMono>xeHne CNYXWUT Ana onpegeneHna noaoXxeHna n CMeLLI,eHI/II7I

pacyeTHOW AeTanun.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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Ocb

Onpegenset MecTonosioxXeHne pacyeTHoOM geTann no
OTHOLLIEHWIO K COOTBETCTBYHOLLEN GU3NYECKON
Aetanu.

MecTononoxeHne pacyeTHOM ocn feTanu
onpegensieT, rae Aetanb CONPUKACcaeTcs C ApYyrMun
fetanamu, a Takxe rae Tekla Structures co3gaet y3nbl
B PaCYeTHbIX MOAENSX.

Bo3MOXHble BapraHThbI:

HeliTpaneHaa oce

OnopHad otk [EMELLEHKE OTHOCHTEAEHD LEHTRE HERTPAAEHOW OCK)
JnopHaa otk

Beepxy cneea

Beepxy no ueHTpy

Beepxy cnpasa

MocepeauHe cneea

MocepeguHe no LeHTpyY

Mocepegune cnpaga

BHu=y cneea

BHM=y no ueHTpy

BHuzy cnpaea

Bepxraa nnockocTe

CpeaHas NAoCKOCTE

HuxHaa nnockocTe

fNeBaa nnockocTe

Mpaeaa nnockocTe

CpegHad NAOCKOCTE (Mexay NeB0R M NPaBoA)

Ecnn BbibpaH BapraHT HeATpanbHas ocb, nNpu
co3aaHum y3noB Tekla Structures npuH1uMaeT BO
BHUMaHMe MeCTOMONOXEHMNE AeTalN U CMEeLLEeHNS
KOHL0B. Eciv BbIGpaH o0aVH 13 BapnaHToB OnopHas
ocb, Tekla Structures co3aaeT y3/bl B TOUKax Havana
oTcyeTa AgeTanen.

CoxpaHAaTb
pacnono>xeHvie ocu

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegenseT, COXpaHAETCA I MeCTOMOJIOXeHNE OCU
NN N3MEHSAETCS B COOTBETCTBUM C USMEHEHNAMU B
dusnyeckom mogenn.

BO3MOXHbIe BapnaHTbI:
* Het

OcCb MOXeT CBO60AHO MepeMeLLaTbCs Npu
NPUBA3KE K MOIOXEHWAM KOHL0B COCEAHUX
06bEeKTOB. DTOT BapuaHT C/ielyeT UCMOo/b30BaThb
AJ15i BTOPOCTEMNEHHbIX 3/1EMEHTOB.
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* YacTuuHo - COXPaHATb B rNMaBHOM
HanpaB/1eHUN

OCb YaCTUYHO MOXeT CBOBOAHO MepemeLLaThCs,
OZHaKO 3/1eMeHT He nepemMeLLaeTcs B rN1aBHOM
(6onee NpoyHOM) HanpasneHUy NpPodUNsa aeTanu.

*  YacTN4HO - COXpaHATb BO BTOPOCTENEHHOM
HanpaBneHUu

OcCb YaCcTUYHO MOXeT CBOBOZHO NepemMeLLaThCs,
O/ZIHaKO 3/1eMeHT He nepemeLLaeTca BO
BTOpPOCTENneHHOM (MeHee NpPoYHOM) HanpasAeHUU
npodwuns getanu.

o p'a
Ocb He nepemMeLllaeTcda, 04HaKo noaoXxeHua

KOHL,0B MOTYT NepemeLLaTbCst B4Ob OCU (TeM
CaMbIM YANNHAS AN YKOPAUNBAsA 3NeMEHT).

+ [Aa- COXPaHATb N NO/T0O>KEHUNA KOHLLOB

[MonoXeHns oCn N KOHL,OB 3/1IeMeHTa He
N3MEHAKTCA.

CBSA3ZHOCTb

OnpegaenseT, NpYBA3bLIBAETCA IV SN1EMEHT K APYrnM
31eMeHTaM (CoegNHAETCA C HUMU) XXECTKUMIU CBA3AMMN.

Bo3MOXHble BapraHTbI:
*  ABTOMAaTU4YeCKUn

dnemeHT NpPpMBA3bIBAETCA K APYTMM 3/1EMEHTAaM
(coegnHaAETCS C HUMW) XECTKMMM CBA3AMMN.

*  BpyuyHyro

DNeMeHT He NMpUBA3LIBAETCS K APYrVIM 31eMEHTaM
(He coeanHAETCA C HUMK) XXECTKMU CBA3AMMU.
ABTOMaTMuYeCKMe CBA3M C 4PYTMMU S1eMeHTaMmn
CO3Zal0TCs TONIbKO MPU YCI0BUK, YTO MONOXKEHME
3/1eMeHTa TOYHO COOTBETCTBYET APYroMy
3N1EMEHTY.

Moandgukatop ocm X
MopgudunkaTtop ocn Y
MopagudunkaTtop ocn Z

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpezensitoT, K YeMy NpUBA3aHO MEeCTOMOJIOXEHNE
3/1eMeHTa — K r106asbHbIM KOOPANHATaM, K IMHUA
CEeTKW U HU K TOMY, HU K ZpYroMmy.

BO3MOXHble BapnaHTbI:
* Het

MecTononoxeHne anemMeHTa He NnpmBA3bIBAETCA.
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+  dukcmpoBaHHas KoopauHaTa

MecTonosioxXeHune 3/1eMeHTa NprBA3bIBaETCA K
KoopAawnHate, BBegeHHoM B none X, Y nnun Z.

*  Bnawkanwias ceTka

SieMeHT NpuBA3bIBaeTCA K bamxarien NMHUN
ceTku (3oHa npmBAskM — 1000 Mm).

CmeweHue

MNo3BonsieT nepeMecTnTb pacyeTHYHO AeTanb B
HanpasneHnsax rnobanbHbix ocen X, Y un Z.

Pe>xum npoposibHOro
caBura

OnpegensieT, NCMONBL3YOTCA N MPOAO/bHbIE
cmeLLeHns KoHLoB Dx ¢pur3smyeckoin getanu, B3aTble
13 CBOMNCTB GM3NYECcKon feTanu.

Bo3MOXHble BapWaHTbI:
* He paccMmaTpmBaTb CMeLLeHUSA
¢ PaCCManI/IBaTb TOJZIbKO YANTIUHEHUA

+ Bcerga paccMaTpuBaTb CMeLLEHNSA

Bxnagka «ATpUGYTbl CTEPIKHEW»

Bknagka ATpm6yTbl CTEpXKHE B 1a10rOBOM OKHE pacyeTHbIX CBOMCTB
obbekTa Kapkaca (6aniku, KOIOHHbI UM packoca) CIYXUT 4SS onpeseneHus
CBOWCTB €ro pacyeTHbIX CTEPXHEN.

MapamMeTpbl Ha 3TOW BKIaAKe MOXHO MCMO/b30BaTh, KOrja pacyeTHas AeTtalb
nMeeT pacyeTHbIN knacc banka, KonoHHa vy BropocTteneHHas.

NapameTp

OnuncaHue

HauvanbHoe cmeLleHune

CmelueHve KOHUA

BblumcnatoTca cMeLLeHns s ydeTa NpoAoabHOro
3KCLIeHTPUCMTETA Ha KOHLEe 3/1eMeHTa (pe3ybTaToMm
ABNSAETCA N3rnbatoLLMin MOMEHT).

3TN CMELLEHNSI He BANSIOT Ha TOMONOMNI0 PacYeTHO
MOZeNN. 3HaYeHVe CMeLLLeHMs TOIbKO NnepeaaeTcs B
pacueT B KauecTBe aTpubyTa 3neMeHTa.

3amelleHne UMeHU
npojuns

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Bbibepute npodunb 13 katanora npodunein. MoxHo
MCMONb30BaTb Pa3Hble pacyeTHble NPOPUIN B
HayaNbHbIX N KOHEYHbIX TOUKax AeTanei, ecam 31o
NoALePXMBAETCA MPUIOXKEHNEM ANA pacyeTa.

Ana Ncnonb30BaHMS pasHbIX Npoduaen Ha KOHLax
AeTanu BeeguTe ABa Npoduns, pasgenns nx
CMMBOJIOM «|», HAaNpMMep: HEA120 |HEA140

Ecnn getanb npeacrtaBnset coboi COCTaBHYH CEKLMIO
B pacyeTHOM MOZenu, 34eCb MOXHO BBeCTU UMS
COCTaBHOW cekuuun. MoXHO BBeCTU ntoboe nms,
04HaKO ecnv NMsi COBMAAAET C CyLLeCTBYHOLLM
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MapameTp

OnucaHue

nMeHeM 13 katanora npodwunein, dnsnyeckme
CBOWCTBA CeKUum byayT TakKMMU Xe, KaK y
KaTanoxHoro npodouns.

Tun rHyTou 6ankn

OnpegensieT, Kak paccunTbiBaeTcs 6anka — Kak
M30rHyTas 6aska Uan Kak npsiMble CErMeHTbI.

Bo3MOXHbIe BapWaHTbI:

*  Wcnonb3oBaTb 3HaUEHME MO YMOJIUAHUIO
Mogenu

*  Wcnonb3oBaHMeE N30THYTO YacTun
+  CTbIK B pacTAHYTbIX CEFMeHTax

Mpwv BbIBOpe BapraHTa Mcnonb3oBaTb 3Ha4YeHMe No
ymonuaHuto mogenu Tekla Structures ncnonb3syet
3HaYeHue, BbibpaHHOE B cnncke N3orHyTbie 6anku B
AVanoroBom okHe CBOMCTBa pacyeTHOW Mogenu.

YKazaTb, HaCKO/IbKO TOYHO NpPsAMbIe CEerMeHTbI
AO/KHbI COOTBETCTBOBATb M30THYTOWM 6asnke, MOXHO C
MOMOLLbI0 pacLUIMPEeHHOro napamMmeTpa
XS_AD_CURVED_BEAM_SPLIT_ACCURACY_MM (meHo
dain --> HacTponkm --> PacLumpeHHble
napameTpsbl --> PacueT n npoeKTupoBaHue ).

Yucno ysnos
pa3geneHvs

Mcnonb3yeTca Ana co34aHNa 4OMONHUTENBbHbIX Y3/10B
WM pacyeTa 6anku B BUAE NPSMbIX CErMEHTOB,
HarnpumMep ANsi pacyeTa U30rHyTon 6anku.

BeeanTe KONMYeCcTBo Y3/10B.

PaccTosiHMsA pa3pbiBa

UTo6bl ONpesennTb A0NONHUTENbHbIE Y3/bl B
3/1eMEHTe, BBEANTE PACCTOSAHNSA OT HaYaNlbHOM TOUKM
AeTanu 4o y3na.

BBeauTe paccTosiHuA, pasgenss nx npobenamu,
HanpumMep:

1000 1500 3000

HauyanbHbIiA Homep
CTEpXXHSA

OnpegensieT Ha4YanbHbIN HOMEP ANA PAaCUETHbIX
CTepXHeMN.

Ha4yanbHbiiA Homep
yacTu

OﬂpEAeﬂﬂeT HavanbHbI HOMEP ANA pacHeTHbIX
3/1eMEHTOB.

Bknagka «ATpubyTbl obnacren»

Bknagka ATpu6yTbl o6nacrtei B 11anoroBOM OKHe pacHeTHbIX CBOVCTB
NAaCTUHbI (KOHTYPHOM MNNACTUHBI, GETOHHOrO NepeKkpbITUS NI 6EeTOHHO
naHenn) CNyXuT Ansa onpeaeneHns CBONCTB PacyeTHbIX 31eMeHTOB NAACTUHBI.

MapameTpbl Ha 3TOV BKIAAKe MOXHO MCMOb30BaThk, KOrAa pacyeTHas AeTab
nMeeT pacyeTHbIM knacc KOHTypHasa nnacTuHa, NepekpbiTue nnv CTeHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue

Tvn anemeHTa dopma 3n1emMeHTOB.

MoBoOpOT NoKabHbIX OnpegenseTt NoBOPOT /IOKaNbHOW NAOCKOCTU XY.
ocein XY

Pasmep annemeHTa X 1N'Y: Npnbnn3nTeNbHble pa3Mepbl 3/1eMEeHTOB B

HanpaBAeHNAX NoKaNbHbIX ocel X 'Y NnacTuHbL. Ans
TPEeyYroJibHbIX 31EMEHTOB — MPUBAN3NTENbHbIN
pasMep OrpaHn4YMBaroLLLEe PaMKU BOKPYT KaXA0ro
TPeyronbHOro 3/1emMeHTa.

OTBepcTUs: NPUBAN3NTENbHBIV Pa3Mep 31EMEHTOB
BOKpPYr OTBEpPCTUIA.

Ha4yanbHbIiA Homep OnpegensieT HayaibHbIA HOMepP 415 NAACTUHbI.

obnactun

MpocTas o6nactb BbibepuTte fla ans CO34aHVA YNPOLLEHHON pacyeTHOMN

(urHopupoBaTb Bblpe3bl | MOAE/IN MIACTUHbI, B KOTOPOW He yUYNTbIBAKOTCA

nT.Aa.) pa3pesbl 1 OTBEPCTUSA.

HanmeHbLwnA [No3BO/IAET He yUnNTbIBATL B pacyeTe Meskume

ynTaeMbii pasmep OTBEepCTUSA B NaacTnHe.

oTBepcTUA BBeguTe pasmep pamMku, orpaHnynBatoLLen
oTBepcTHe.

Noapep>xuBaembiia HepoctynHo npu ncnonb3osaHum Tekla Structural
Designer.

MNo3BosseT onpesennTb ONOpbI A1 KOHTYPHON
MAaCTVHbI, GETOHHOMO NepPeKkpPbITUS NIV 6ETOHHOW
naHenwu.

MO>HO co3zaTb OMOpbl ANA HUXHEN KPOMKM MaHenwu,
A5t BCeX KpaeBbIX Y3/10B NepekpbITUA UAW MAACTUHBbI
N AN BCEX Yy310B bankun. Y naHenem HMXXHSA KpoMka

MOXeT 6bITb HAK/TOHHOW.

Bo3MOXHble BapraHThI:
* Het
Onopsbl He co3gatoTcs.
+ CBo6opgHO (NnepemelleHMe)

lMnactnHa sasnaetcs 3aLLl,eM}'IeHHOI\/JI TO/IbKO B
OTHOLWEHNW NOoCTynaTe/IbHbIX ABVI)KGHI/IVI.

* MonHocTbO

lMnactnHa aenaetcs 3aLLl,erIeHHOVI B OTHOWEHNN
M NoCTynaTebHbIX ABVI)KEHI/IVI, v BpaLleHuA.
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Cm. Takxke

lNapameTpsbl 1 LiBeTa pacyeTHbIX Knaccos (cTp 147)

MNapameTpbl pacyeTHoM ocun (cTp 150)

I3MeHeHVe CBONCTB pacyeTHoOM getanu (cTp 74)

3ajaHune 3aKpenneHnii N ycnoBuin oNMpaHnsa KOHLOB (CTp 76)
OnpegeneHve CBOWVCTB MPOeKTUPOBaHNA AN pacyeTHbIX geTanei (cTp 80)

OnpegeneHre MeCTOMNoN0OXeHNA pacyeTHbIX geTanen (ctp 84)

I'Iapameprl N uBeTa paCyYeTHbIX KJ/1aCCoB

BapuaHThl B cnucke Knacc Ha Bknagke PacyeT B ManoroBoM okHe
pacyeTHbIX CBOWCTB AeTanu onpegenstoT, kak Tekla Structures obpabatbiBaeT
3Ty fieTajib B pacyere.

BapwnaHT, BbibpaHHbIl B crivicke Knacc, onpegenseT, Kakue BKNaAKN JOCTYMNHbI
B AI1a/IOfOBOM OKHe CBOWCTB pacyeTHon geTanu (cTp 135).

Korpa pacwumpeHHbin napametp XS_AD_MEMBER_TYPE_VISUALIZATION
YCTaHOB/IEH B 3HayeHe TRUE (N0 yMONYaHWIO), pacyeTHble K/1acChbl geTaner B
pacyeTHOW MOZen MOXHO MOKa3blBaTb C UCMOb30BaHNEM C/IeAYHOLLNX
LBeTOB. TakXe MOXHO NOKa3blBaTb pacyeTHble KNacCbl Pa3HbIMU LiBETaMW B
dumsmyeckon mogenn (ctp 110).

MpunoxeHWe pacyeTa, KOTOpble Bbl MCMOb3yeTe, MOXET MNOAAEPXKMBATL He
BCe Nepeync/ieHHble HKe napameTpbl. Hanpumep, napametpbl ®epma
HeAOCTYMHbI Npy ncnonb3oBaHuK Tekla Structural Designer.

MapameTp OnucaHue UBeT

banka JNInHenHbI 06BEKT 13 ABYX Y3/10B. CuHMIA

K feTanu MmoxeT npunaratbcs ntobast Harpyska,
BK/IOUas TeMMepaTypHYHo.

banka - ®Pepma | K getanm MoryTt npumiaratbCs TO/IbKO OCeBble SApko-
CWbl, HO He n3rmnbatoLme Unu KpyTaLlme 3e/1eHbll
MOMEHTbI N YCUINA CABUTA.

Banka - Tonbko | K geTanu MoryT npuaaratbCs TONbKO OKMMatowme | XXenTolin
oKaTue ¢pepmMbl | 0ceBble CUJIbl, HO HE MOMEHTbI U YCUAWA CABUTa.
Ecan getans noasepraeTcs pacTaxeHunto, oHa
NrHopupyeTCca B pacuyeTe.

Banka - TonbKo | K getann MOryT npuiaratbCs TO/IbKO Po30BbIVi
HaTsHKeHne pacTarvBaroLie oceBble CUbl, HO HE MOMEHTbI
depmbl nnn yeunus casura. Ecnn getane nojasepraercs

OKaTno, OHa NTHOPUPYETCA B pacyeTe.
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MapameTp OnucaHue UBseT
banka - [etanb nrHopmpyeTtcs B pacuere. [Jetanb He
NrHopupoBaTb oTobpaxa

pvup Harpyska oT cO6CTBEHHOr0 Beca y4nTbIBaeTCs, ot E
ecnu B cnucke CreHepupoBaTb Harpysky ot MO
cob6cTBEHHOro Beca Ha Bknajke Harpyska AeN.
Bbl6bpaH BapuaHT Aa.

KonoHHa BepTukanbHbI NNHEVHbBIN 06BbeKT 13 ABYX y310B. | CUHUIA
MogennpyeTtca CHU3Y BBepX.
K geTanun moxeT npunaratbcs nobas Harpyska,
BK/IlOUas TemrepaTypHyHo.
KonoHHa - K aetanu MoryT npuiaraTbCs To/IbKO OCeBble Apko-
depma CWbl, HO He n3rmnbatoLme nu KpyTaLme 3e/1eHbll
MOMEHTbI UM YCUNNA CABUra.
KonoHHa - K aetanu MoryT npunaratbCs ToNbKO OKMMaroLwme | XXKentolin
TonbKo ©KaTue | oceBble CU/bl, HO HE MOMEHTbI WU YCUINA CABUTA.
depmbl Ecan getans noasepraeTcs pacTaxeHuto, oHa
NTHOPUPYETCA B pacyeTe.
KonoHHa - K getann MoryT npwuaaratbCsa TONbKO Po30BbIVi
Tonbko pacTarvBatoLLlie oceBble CUbl, HO HE MOMEHTbI
HaTs)XKeHue nnn ycunusa casura. Ecnn getans nojsepraercs
dbepmbl OKaTWNIo, OHa NTHOPUPYETCA B pacyeTe.
KonoHHa - JeTanb nrHopupyeTcs B pacuerTe. Jetanb He
NrHopmpoBaTb oTobpaxa

pvup Harpyska oT CO6CTBEHHOr0 Beca y4nTbIBaeTCs, ot E
ecn B cnvcke CreHepupoBaTb Harpysky ot MO
cob6cTBEeHHOro Beca Ha Bk/i1agke Harpyska ACN.
BblbpaH BapuaHT Aa.

CBsi3b NTnHenHbIVi 06BbeKT 13 ABYX Y3/0B. 3eneHblin
K getann moxeT npunaratbca Nt0bas Harpyska,
BK/IlOYasa TemnepaTtypHyHo.
[ns petanen ¢ pacyeTHbIM knaccoMm CBA3b
napametp CoXpaHATb pacnosioXXeHue ocu no
YMONYaHNIO MEET 3HayeHne «HeT».
CBaA3b - Pepma | K getann MOryT npuaaratbCsa TONIbKO OCEBbIe SApko-
CUJbl, HO He n3rmnbatoLme nu KpyTaLme 3e/1eHbll
MOMEHTbI UJIN YCUNNA CABUra.
CBA3b - ToNbKo | K geTanu MOryT npuiaratbCa TONbKO OkMMaroLme | XXenTbi
oKaTue ¢pepmbl | 0ceBble CUJIbl, HO HE MOMEHTbI WU YCUNUA CABUTa.
Ecan getans noasepraeTcs pacTaxeHnto, oHa
NrHOpUpyeTCs B pacuyeTe.
CBA3b - ToNIbKO | K geTann MoryT npunaratbCa T0JIbKO Po3oBbIi

HaTs)KeHue
depmbl

pacTarmearoime oceBble C/1bl, HO HE MOMEHTbI
nnan yannmna casura. Ecnn getanb noaBepraetca
OKaTno, OHa NTHOPUPYETCA B pacyeTe.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHue UBseT
CBAa3b - [eTanb nrHopmpyeTtcs B pacuere. [Jetanb He
MponycTntb T X
ponyc Harpy3ka oT cO6CTBEHHOr0 Beca y4nTbIBaeTCs, ngfga d
ecnu B cnucke CreHepupoBaTb Harpysky ot MO
cob6cTBEeHHOro Beca Ha Bknajke Harpyska ASN.
Bbl6bpaH BapuaHT Aa.
BTopocTeneHH |/IMHelNHbIN 06beKT 13 ABYX Y3/10B. OpaHxeBbl
bliA n

K getann moxeT npunaratbCsa nt0bas Harpyska,

BK/ItOUas TemrepaTypHyHo.

Y Aetanen ¢ pacyeTHbIM KNaccoMm

BTopocTeneHHasa napameTp COXpaHATb

pacnono>xeHme ocu rno yMon4aHumio nmeet

3HaueHve «HeT». BTopocTeneHHble getann

NPVBA3bIBAOTCA K 6AVKAMLLMM y3/1aM, a He K

y3/1aM KOHLIOB AeTanei.
BTopocTeneHHa | [leTanb UTHOPUPYETCA B pacyeTe. [JeTanb He
HI/I-rHo ADOBATHL Harpyska oT CO6CTBEHHOr0 Beca y4nTbIBaeTCs, ZISSEaxa

pvp ecnn B cnvcke CreHepupoBaTb HarpysKky oT MO

co6cTBEeHHOro Beca Ha Bknajke Harpyska AC.

Bbl6paH BapuaHT Aa.
CTeHa - K aetann moxeT npunaratbCsa Nt0b6as Harpyska, 3eneHosaT
O6o0n0uKa KpoMe TemrnepaTypHO. 0-rony6on
CTeHa - To xe, yto CTeHa - 060no4Ka, HO B NPUIOXEHUN | 3eneHoBaT
MnactuHa pacyeTa UCNOoJb3YHTCA 31eEMEHTbI-NAaCTUHBI. 0-rony6om
CTeHa - K geTanum mMoryT npunaraTecs 60KOBble YCUANS U 3eneHoBaT
Hecyuwias cTeHa | BepTuKa/ibHble YCUNS. o-rony6om
CTeHa - JleTanb nrHopumpyeTtcs B pacyerTe. 3eneHoBaTt
MponycTtuthb -rony6om

ponyc Harpyska oT CO6CTBEHHOro Beca y4nTbIBaeTCs, o-rony6o

ecn B cnvcke CreHepupoBaTb Harpysky ot

co6cTBEeHHOro Beca Ha Bknajke Harpyska

BblbpaH BapuaHT Aa.
NepekpbiTne - | K geTann MOXeT nNpunaratbcs n1obaa Harpyska, 3eneHosaT
O6onouka Kpome TemrepaTypHOA. 0-rony6om
NepekpbiTne - | To xe, uyto MNepekpbiTHe - 060104Ka, HO B 3eneHosaT
MnactuHa NPUNOXEHUN pacyeTa NCNOoNb3YTCA SN1eMeHTbl- | 0-ronyboi
MepekpbiTue - | V1aCTUHB, MeMbpaHbl U CMNOLUHbIE
Mem6paHa byHAAMEHTbI.
MepekpbiTHE -
CnnowHomn
dyHAaMeEHT

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHue UBseT
MepekpbiTHe - | [IpUMEHAETCA TONBKO K AeTanaM, napannenbHsiM | CpeHeBbl
XecTkasn rnobanbHOM naockocTn XY. n
neperopojka

PEropoA DPUNLTP: y3/1bl, OTHOCALLMECA K AeTaNin, KOTOpas

YZ0BNeTBOPSET KpUTEPUSAM GUIbTPa,
COeAVHSIOTCA C MOMOLLbHO XECTKNX CBA3EN, UTO
BAVSET Ha CMeLleHre. Hanpumep, 4Tobbl
NPUCOEAUNHATE K XXECTKUM Nneperoposkam TO/1bKO
y3J1bl KONOHH, MOXHO 1CMOJiIb30BaTb QUALTP,
KOTOPOMY YZAOB/IETBOPSAIOT TO/IbKO KOJIOHHbI.
MepekpbiTHe - | [leTanb UTHOPUPYETCA B pacyeTe. [JeTanb He
NrHopupoBaTb oTobpaxa
pvup Harpyska oT cO6CTBEHHOro Beca y4nTbIBaeTCs, ot E
ecnu B cnucke CreHepupoBaTh Harpysky ot MO
co6cTBEeHHOro Beca Ha Bknajke Harpyska AcN.
Bbl6bpaH BapuaHT Aa.
KoHTypHas K getann moxeT npunaratbcsa Nt0bas Harpyska, 3eneHosaT
nnacTuHa - Kpome TemrepaTypHOIA. o-rony6om
O6onouka
KoHTypHas To e, uTo KOHTYpHasa nnacTtuHa - O6onouka, 3eneHoBaT
nnacTuHa - 0/AHaKO B NPWJIOXKEHUN pacyeTa NCNoNb3YTCA o-rony6or
MnacTtuHa 3N1eMeHTbI-MIaCTUHbI UM MeMBpPaHbI.
KoHTypHas 3eneHoBaT
nnacTuHa - o-rony6o
Mem6paHa
KoHTypHas MprYMeHAeTCA TONbKO K AeTansdm, napamienbHbiM | CpeHeBbl
nnacTuHa - rnobanbHoOM naockoctn XY. n
XecTKas
neberoboaka DPUNLTP: Y3/1bl, OTHOCALLMECA K AeTasin, KOTOPas
PEropoA yZoBneTBopsieT Kputepmsam GunbTpa,
COeAVHSIOTCA C MOMOLLbHO XEeCTKNX CBA3EN, UTO
BAVSIET Ha CMeLleHve. Hanpumep, 4Tobbl
NPUCOEANHATL K XXECTKUM neperoposkam To/1bKO
Y3/bl KOJIOHH, MOXHO 1CNO/b30BaTh GUNILTP,
KOTOPOMY YAOB/IETBOPAIOT TOJIbKO KOJIOHHBbI.
KoHTypHas JeTanb UrHopunpyeTcs B pacyere. JeTanb He
nnacTtuHa - oTobpaxa
NrHODMDOBATE Harpy3ka oT CO6CTBEHHOr0 Beca y4nTbIBaeTCs, ot E
pvup ecnu B cnucke CreHepupoBaTb Harpysky ot Mozenu

co6CcTBEHHOro Beca Ha Bknazke Harpyska
BbI6paH BapuaHT Aa.
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MNapameTpbl pacyeTHON ocU
BapI/IaHTbI B cnucke OcCb Ha BK/1ajKe Mono>xeHune ANazioroBoro okKHa

pacHeTHbIX CBOWCTB AeTain NO3BOMIAKOT OMNMPEAEINTE MECTOMOI0XEHNE
pacquHon AeTann no oTHOLWEHNH K CI)I/I3I/I‘~I€CKOVI AeTanun.

MapameTp OnucaHue Mpumepbl
ncnosib30BaH
ms
HeuTpanbHas ocb PacueTHOI OCbHO AN AAHHOW AeTann
ABNAETCA HEeUTPaibHasa OCb.
MecTononoxeHmne pacyeTHOM ocun
N3MeHAETCH NMPU USMEHEHUN
npodwnsa getanu.
OnopHas ocb PacueTHOI OCbHO ANA AAHHOW AeTanun
(cmeLyeHue ABNAETCA OMOPHAas NNHUS AeTann.
OTHOCUTE/IbHO LieHTpa | MecTononoxeHne HenTpanbHOM ocn
HeUTpanbHOI ocn) ornpejensieT aKCLLeHTPUCUTET OCWU.
OnopHas ocb PacueTHON OCbiO A4N19 AAHHOW AeTanu
ABNAETCA OMOPHAasa NNHUSA AeTann.
BBepxy cneBa PacyeTHas ocb HaxoamTcs B BepxHeM | basnoyvHble
JIeBOM yrny AeTann. 06BHeKTbI
(6ankn,
KONOHHBI,
pacKochl)
BBepxy no LeHTpy PacyeTHasa 0Cb HaxoAUTCA B BepxHel | banouyHble
LeHTPasIbHOM TOoYKe MonepeyvyHoro 06BHeKThI
ceyeHma getanu.
Beepxy cnpaBa PacueTHas ocb HaxoamTca B BepxHeM | banoyHble
npaBoOM yray getasnun. 06BbeKTbI
NMocepeavHe cneBa PacueTHas ocb HaxoAMUTCA B BanouHbie
cepejviHe /IeBO CTOPOHbI AeTanu. 06BHeKThI
NMocepeanHe No LeHTPY | PacyeTHaa oCb HaxXOAWTCA B banouHble
LeHTpasbHOM TOYKe NonepeyHoro 06BbeKTbI
ceyeHNa geTanu.
NMocepeavHe cnpaBa PacueTHas ocb HaxoAMUTCA B BanouHbie
cepesnHe NpaBoy CTOPOHbI AeTann. | O6beKTbl
BHuM3y cneBa PacueTHasa oCcb HaxoAWTCA B HMXHeM | banoyHble
JIeBOM yrny AeTann. 06BbeKTbI
BHW3y no ueHTpy PacueTHas 0Cb HAXOAUTCA B HYXKHen | banouyHblie
LeHTpaNbHOM TOYKe NonepeyHoro 06BbeKTbI
ceyeHus getann.
BHuM3y cnpaBa PacueTHasa ocb HaxoAWTCA B HMXHeM | banoyHble
npaBoOM yrny getasnun. 06BbeKTbI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

151 CBOIACTBa pacyeTHOW geTanun




npaBoW)

CTOPOHaMMU.

MapameTp OnucaHue Mpumepbl
ncnonb3oBaH
ms
BepXxHAA N10CKOCTb PacueTHasa ocb NpurBsA3aHa K BepxHen | O6bekTbl-
MIOCKOCTW. NAacTUHbI
(NnacTuHbI,
nepekpbITUA,
naHenun)
CpeaHsAsa N10OCKOCTb PacueTHas ocb NpmBA3aHa K cpegHeit | ObbekTbl-
MJOCKOCTW. NAacTUHbI
HwXHAA nnockocTb PacueTHasa oCb NpuBsA3aHa K HXKHel | O6bekTbl-
MJOCKOCTW. NAaCTUHbI
JleBasa nnocKocCcTb PacueTHas oCb NpmBsi3aHa K JIeBOW O6beKThbI-
MI0CKOCTW. NAacTUHbI
MNpaBas NnockocTb PacyeTHasa ocb NpuBsA3aHa K npason | O6beKTbI-
MJOCKOCTW. NAaCTUHbI
CpeaHss NIOCKOCTb PacueTHasa oCb NpuBsA3aHa K cpegHelt | O6bekTbl-
(me>xay neson n MNAOCKOCTN MeXAy 1eBOW 1 NpaBou NAacTUHbI

Tekla Structures ncnonb3yeT NprBeAeHHbIE BbilLe NapameTpbl 419 KaXAol
AeTanu, korga B crnvcke MecTtononoxkeHme ocu 31IeMeHTa B /11a/10r0BOM
okHe CBOMCTBa pacyeTHOW Moaenu BbibpaH BapraHT 3HauyeHue no

ymMmonyaHuio ansa mogenwu.

Ecnn BbibpaH BapvaHT HeliTpanbHas ocb, Npu co3zaHum y3noB Tekla
Structures NPUHUMAaET BO BHMMaHKe MeCTOMONOXEHVEe AeTanl 1 CMeLLEeHNs
KOHL0B. Ecn BbIbpaH oAu1H 13 BapnaHToB OnopHas ocb, Tekla Structures
co3zaeT y3/1bl B TOUKax Hayana otcyerta Aetanen.

Cm. TaK)Ke

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 152

CeowcTBa pacyeTHomn getanu (cTp 135)

CBowcTBa pacyeTHoOM mogenu (ctp 127)

CBOWACTBa pacyeTHOro y3na




10.6 CBolCTBa pacyeTHOro yssna

Ans NpoCcMoTpa N U3SMEHEHWS CBOWCTB y3/1a B PaCYETHOM MOAENN CIYXUT
AnanoroBoe okHO CBOMCTBA pacyeTHOro ysna.

YT0bbI OTKPbITb 3TO AMaNOoroBoe OKHO, ABaXX4bl LLENKHUTE pacquHb||7| y3es.

MNapameTp OnucaHwue
MNoppep>xuBatowme OnpegensieT, Kakmne yca1oBUS ONMpaHus
31eMeHTbl NCNONb3YTCA AN y3Na.

Bo3MOXHble BapuaHThI:
* MonyunTb onopsbl U3 aeTanei

ANsi y3na NCnonb3yTcs YCI0BUS ONNPaHNS
COOTBETCTBYHOLLLEr0 KOHLA AeTanu.

+ Monb3oBaTenbCcKUe y3/10Bble ONopbI

Mo3BoNsieT onpesennTb YCIOBUS ONpPaHUs ANs
y3na.

MNpwv BblIbOpe BapnaHTa NMonb3oBaTenbCckue
y3/10Bble Onopbl MOXHO Bbl6paTb OA4VH 13
cnefyoLxX BapuaHTOB:

O

A

X

TN BapMaHTbl aBTOMaTN4Ye€CKN YCTaHaB/IMBAOT
cTeneHu CBO6OAbI AN4 y3na.

MpeponpeseneHHoe coyeTaHme YyCI0BUN MOXKHO
KoppekTupoBaTb. MNpu 3Tom Tekla Structures
nomevaeT ero cnejyroL M 3Ha4YKOM:

4

MoBopoT MNpw BbI6OpE BapraHTa NMonb3oBaTenbckmne
y3/10Bble Onopbl MOXHO OMpejenTbL NOBOPOT y3/a.

BO3MOXHbIe BapnaHThbI:
+ be3 noBopoTa
+ ToBepHyTbIN

Mpwu BbI6Ope BapraHTa MoBepPHYTbIA MOXHO
onpeAennTb NOBOPOT UM YCTaHOBUTbL MOBOPOT MO

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 153 CBOICTBa pacyeTHOro y3/a




MapameTp OnucaHwue

TekyLLel paboyer NI0CKOCTN, HaXaB KHOMNKY 3aaaTh
NOBOPOT NO TeKyL el paboyeii NIOCKOCTU.

Ux OnpegenseT noctynatensHble (U) 1 BpawaTenbHble

Uy (R) cTeneHn cBoboOAbI (CMeLLEeHNS 1 BpaLleHWs) y31a B
HanpasBieHVAX rnobanbHbIx ocen X, Y 1 Z.

Uz
Bo3mMoOXHble BapmaHThbI:

Rx o
+ CBO060AgHbIN

R -

y *  PUKCcMpoBaHHbIN

Rz
* Tpy>XuHa
MNpu BbIbOpe BapnaHTa Mpy>XmnHa BBeANTE XEeCTKOCTb
NPY>XUHbI. EANHNLBI N3MepeHns 3aBUCAT OT HAaCTPOEK,
BblbpaHHbIX B MeH0 ®aiin --> HacTpoiku -->
MapameTpbl --> EANHULBbI N AeCATUYHbIE
pa3spagbl .

CmM. TaKke

Co3gaHvie pacyeTHOro y3na (cTp 69)

ObbeanHeHVe pacyeTHbIX Y310B (CTp 72)

Ob61bekTbl pacueTHOM Mmogenu (cTp 9)

CocTosiHMe pacyeTHbIX Y3/10B (CTp 69)

10.7 CBolCTBa pacyeTHOIN XXeCTKOM CBA3U

ANna NpocMoTpa 1 M3MeHEeHUS YCI0BUIA 3aKpernieHnst KOHLL0B XXeCTKOM CBSi3n
CNYXUT Ananorosoe okHo CBOCTBa pacvyeTHOW moaenn.

YT0bbI OTKPbITb 3TO AMasioroBoe OKHO, ABaXbl LLENKHNTE XECTKYH CBA3b.

MapameTp

OnucaHue

3akpenneHue

Orlpe,u,enﬂeT, Kakue 3akpenaeHna Ncnonb3yrTca 414
Ha4ana nan KoHua YKECTKOW CBSA3W.

Bo3moXHbIe BapmaHThI:
+ ABTOMaTMUyeckue 3aKpensieHusa (No npaBuiam)

* Tlonb3oBaTenbcKkue 3aKpensieHus

Hauano vin KoHel

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegzenserT, Kakoe U3 npegonpejeneHHbIX Uan
onpejenieHHbIX NOJib30BaTeIeM COYeTaHU YyCI0BUIA
3aKpenneHnsa NCrnonb3yeTcs A9 Hayvana Uan KoHLa
XXECTKOW CBSA3N.

ﬂpep,onpe,qeneHHble BapuaHTbl caegyrouime:

154 CBOINCTBA pacHeTHOW XeCTKOW CBA3N




MapameTp

OnucaHue

=

TN BapMaHTbl aBTOMaTN4Ye€CKN YCTaHaB/IMBAOT
cTeneHun CBO6OAbI.

MpeponpeseneHHoe coyeTaHme YyCI0BUIN MOXKHO
KoppekTupoBatb. MNpu 3Tom Tekla Structures
nomevaeT ero cnejyroL M 3Ha4YKOM:

4

Ux

Uy
Uz

OnpegenseTt nocTynaTte/ibHble CTeNeHn CBO6O bl
(cMeLLeHns) B HanpaBneHnsax rnobanbHbix ocen X, Y 1
Z.

BO3MOXHble BapnaHThbI:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  MpyXwnHa

MNpw BbI6Ope BapuaHTa Mpy>XMHa BBeAMTE XeCTKOCTb
NPY>XUHbI MNPV PacTaXeHUN-cxaTnm (NocTynaTtebHOM
ABUXEHWMIN). EANHULBI U3MepeHWA 3aBUCAT OT
HacTpoek, BblbpaHHbIX B MeHto ®aiin --> HacTtpoiikn
--> [lapameTpsbl --> EANHULLI N AeCATUYHbIE

pa3pagb! .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpegenset BpaLlaTe/ibHble CTeNneHn cBobobl
(BpalLeHMs) B HanpasneHmsax rnobasbHbIX ocen X, Y v
Z.

BO3MOXHble BapuaHTbI:

* 3aKpenJieHo B O4HOW TouUKe
*  ®PUKCUPOBAHHbLI

+ Tpy>XuHa

*  YacTun4yHoe ocBo6oOXXaEeHne

MNpw BolbOpe BapuaHTa Mpy>XUHa BBeAUTE XeCTKOCTb
NPY>XUHbI NPV BpaLleHun. EgnHNLbI nsmepeHus
3aBUCAT OT HACTPOeK, BblbpaHHbIX B MeHto daun -->
HacTtpoiiku --> NapameTpbl --> EAUHNLI N
AecATUYHbIEe pa3pagbl .

BapunaHT HacTUUYHOe 0CBO6OXKAEHME 1CMO/b3YyeTCs
ANst YKa3aHWA CTeNeHN CBA3HOCTU, eC/Iv OHa

155 CBOINCTBA pacHeTHOW XeCTKOW CBA3N




MapameTp OnucaHwue

HaXOANTCA MeXay 3aLleMeHneM U LLaPHNPOM.
BeeanTte 3HauveHMe ot 0 (3awemneHune) 4o 1

(LLapHUp).
JNlokanbHoe OnpegenseTt HanpasaeHMe NoKaibHOM OCK Y XXEeCTKOW
HanpaBneHue Y CBA3W. BO3MOXHbIe BapVaHTbl — HanpasBaeHus

rnobanbHbix ocen X, Y n Z.

Hal'lpaB]'IEHVIe nokanbHowm ocn X BCerda asndertcd
HanpasneHnem XKECTKOW CBA3W.

Cm. TaKke
CosgaHune xecTkomn cBasw (cTp 71)

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

10.8 CBoMCTBa NONIOXKEHUSI PAaCHETHOI0 CTEePIXKHSA

[N IpocMOTpa U U3MEHEHWS MOMOXEHWNSI PACUETHOTO CTEPXKHS CYXNT
AvanoroBoe okHO CBOMCTBA NOJIO)KEHUSI CTEPIKHS, NUCNOJIb3yeMble B
pacueTax.

YT06bI OTKPbLITb 3TO AMAIOFOBOE OKHO, BblbepuTe pacyeTHbIN CTepPXeHb U
ABAXAbI LLIeIKHUTE PyuYKY Ha KOHLE PaCHeTHOro CTePXKHS.

NapameTp OnucaHue

PeXxum cmeLueHmns OnpegenseT, Kakme 3Ha4YeHNs CMeLLeHns
MNCNONb3YIOTCA ANA KOHLA PAaCYETHOrO CTEPXKHS:
ornpegzeneHHble aBToMaTnyeckn (ABTomaTuyeckoe
CMeLLeHme) Nan onpejesieHHble Nojib3oBartesieM
(CMeLLeHMe BPYUYHYIO).

CmelyeHve OnpegzensieT 3HaYEHNSA CMeLLEeHa B HanpaBaeHUsaX
rnobanbHbIXx ocen X, Y n Z.

CM. TaKKe

OnpegeneHve MecToONoNOXeHNA PacyeTHbIX geTanein (cTp 84)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS 156 CBOIACTBA MOJIOXEHWS PACYETHOIO CTEPXKHS



10.9 CBoliCcTBa NOJZIOXKEHUSI pacyeTHOMN ob6nacTun

Ans NpoCcMOoTpa N U3MEHEHWS MOIOXKEHWNS pacyeTHOM 06nacTu CAyXuT
AnanoroBoe okHO CBOMCTBA NOJIOXKeHUs1 06/1aCTN, UCNOJIb3yeMble B
pacueTax.

YT06bI OTKPBITE 3TO AMANOrOBOE OKHO, BbiGEpUTE pacyeTHy 061acTb U
ABaXbl LLENKHUTE PYYKy B Yray pac4eTHON 06nactu.

MapameTp OnucaHwue

Pe>xum cmeleHus OnpejensieT, Kakne 3Ha4YeHVs CMeLleHns
NCNONb3YTCA ANA KOHLA PAacYeTHOrO CTEPXKHS:
onpezeneHHble aBToMaTn4yeckn (ABTomaTuyeckoe
cMeLLeHwne) 1N ornpesesieHHble NoJib3oBaTenemM
(CmelLueHne BPYUHYI0).

CmelyeHve OnpegensieT 3Ha4YeHNA CMeLLeHs B HanpaBaeHnsaX
rnobanbHbix ocen X, Y n Z.

Cm. TaK)Ke

OnpegeneHre MeCcTonoNoXeHNA pacyeTHbIX geTanen (cTp 84)

10.10 CBoiicTBa KPOMKM pacyeTHOMU obnactum

Ananorosoe okHO CBOMWCTBa KPOMKM 06/1aCTN, UCNO/Ib3yeMble B
pacueTax CnyXuT A5t NPOCMOTPa U U3MEHEHWS NONOXEHUS N CBA3HOCTU
KPOMKW pacyeTHown obnactu.

UT06bI OTKPBITH 3TO AMANOrOBOE OKHO, BbiGEpUTE pacyeTHy 061acTb U
ABaXbl LLENKHUTE Ha pyYKky B CpesHel ToUuke KPOMKI pacyeTHol obnacTu.

MNapameTp OnucaHwue

Pe>kum cMmeLleHuns OnpegenseT, Kake 3HaYeHUSA CMeLLeHNA
NCMOb3YHOTCA A1 KOHLA PACYETHOrO CTEPXKHSA:
aBTomMaTtnyeckre (ABToMmaTuyeckoe cMmelleHue) nin
ornpejenieHHble rnosb3oBartesneM (CMmeLweHue

BPYUYHYI0).

CmewyeHue OnpegenseTt 3Ha4YeHNA CMeLLLEeHW Mo r1obanbHbIM
ocam X, Y n Z.

3akpenneHus Onpeaensiet, Kakne 13 NpesyCcTaHOBAEHHbIX UK
onpezeneHHbIX No/b30BaTeNIeM coveTaHni
3aKpenaeHnin NCNoNb3YTCA AN KPOMKU pacHeTHOM
obnactu.

MNpeayCcTaHOBNEHHbIE BapUaHTbI:

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 157 CBOICTBA KPOMKW pacyeTHOM 06nactu




MapameTp

OnucaHue

=

3TV NapameTpbl aBTOMaTU4YeCkn 3aatoT CTeneHn
CBO6OAbI.

MpeaycTaHOBNEHHOE COYeTaHe MOXHO U3MEHUTL B
COOTBETCTBUM CO CBOMMU NOTpebHOCTAMK. Ecnn 3To
caenatb, Tekla Structures nomMeTuT ero cneayroLmm
3HAYKOM:

4

Ux

Uy
Uz

OnpegenseT cTeneHn cBo60Abl MOCTYNaTe/IbHOIO
JABVKEHUS (CMeLLeHKs) Mo r1obanbHbIM ocsam X, Y 1 Z.

BO3MOXHble BapnaHThbI:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  MpyXwnHa

MNpw BbI6Ope BapuaHTa Mpy>KMHa BBeguTe
MOCTOAHHYIO MPY>XNHbI PaCTAXEHUA-OKaTUA. EANHNLBI
N3MepeHNs 3aBUCAT OT HACTPOeK, BbIOPaHHbIX B MEHIO
dain --> Hactponkm --> MNapameTpsbl --> EAUHULBI
M AecATUYHbIE pa3psaabl .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

3ajaeT cTeneHn CBO6OAbI BpaLLeHNs (MOBOPOThI)
KOHLLA 3/1eMeHTa no rnobanbHbIM ocaMm X, Y 1 Z.

BO3MOXHble BapnaHThbI:

*  3aKpenJjieHo B O4HOW TouKe
*  ®UKCUpPOBaAHHbIV

+  MpyXunHa

*  YacTtnuyHoe ocBo6oXXaeHUe

MNpuv BbIbOpEe BapmnaHTa Mpy>XnHa BeeanTe
MOCTOSAHHYIO NPYXNHbI KpydeHUs. EqnHMLbI
N3MepeHNs 3aBUCAT OT HACTpPoeK, BbIOPaHHbLIX B MEHIO
dain --> Hactponkum --> MNapameTpsbl --> EAUHULBI
" fecaTudHble pa3psaabl .

BapvnaHT HacTuuHoe ocBo6oXkaeHUe no3sonseT
yKa3aTb CTerneHb CBA3HOCTN, MPOMEXYTOUHYI MeXay
bukcauymen n 3akpenneHnem B 04HOW Touke. BBegute

158 CBOWCTBa KPOMKM pacyeTHOM obnactu




MapameTp OnucaHwue

3HaveHwue ot 0 (3adumkcmpoBaHo) Ao 1 (3aKpenneHo B
O/ZIHOW TOuYKe).

CM. TaKKe

OnpegeneHrie MeCcTONONOXEHNSA PacyeTHbIX geTanein (cTp 84)

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 159 CBOICTBA KPOMKW pacyeTHOM 06nactu



1 1 OTKa3 OT OTBEeTCTBEeHHOCTU

© Trimble Solutions Corporation v ee avyeH3unapsbl, 2020 r. Bce npaBa
3aLlnLLEHBI.

JlaHHoe PykoBOACTBO MpesHa3HavyeHo AN NCNONb30BaHUSA C YKa3aHHbIM
MporpaMMHbIM obecrieyeHrem. icnonb3oBaHme 3Toro MporpaMmMHOro
obecrneyeHns N NCNONb30BaHMe JaHHOro PykoBocTBa K [TporpammMHomy
obecneyeHuto pernameHTupyeTcsa JINLeH3MOHHbIM cornaleHnem. B uncne
npoyero, JINLEH3MOHHbIM CornalleHnem rnpesycMaTpmBatoTca
onpejeneHHble rapaHT1Y B OTHOLLIEHUN 3Toro MNMporpammMHoro obecneyeHuns
1 JaHHOro PyKOBOZCTBA, OTKa3 OT APYrnX rapaHTUNHbIX 0653aTeNbCTB,
orpaHuyeHue nognexalumx B3bICKaHNIO yObITKOB, a TakXKe onpeaenaroTcs
pa3peLueHHble CNoCobbl MCMO/b30BaHNA 4aHHOrO [MporpamMmMHOro
obecneyveHVs N MONHOMOYMSA NONL30BaTENA HA UCMONb30BaHMeE
MporpaMmmHoro obecrneyenus. Bca nHdopmauus, cogepxallancs B JaHHOM
PykoBoACTBe, MPeOCTaBAALTCA C rapaHTUSAMK, N3N0XKEHHbLIMU B
NnueH3noHHoM cornatueHnn. Obpatutech K JIMLEH3MOHHOMY COrNlalleHnto
AN O3HAaKOMNEHUA € 0653aTeNIbCTBAMU 1N OFPaHNYEeHUSMI NPaB
nonb3oBaTtens. Kopnopauusa Trimble He rapaHTVpyeT OTCyTCTBME B TeKCTe
TeXHNYecknx HeTouHocCTe 1 orneyvaTok. Koprnopauusa Trimble coxpaHseT 3a
coboi NpaBoO BHOCUTb U3MEHEHWS U AOMNOJIHEHWA B AaHHOEe PyKOBOACTBO B
CBA3W C 3MeHeHUsAMK B [TporpaMMHOM obecneyeHnm M60 No NHbIM
npuyrHam.

Kpome TOro, saHHoe PykoBoACTBO K [TporpaMMHOMYy obecneyeHunto
3aLMILLLEeHO 3aKOHaMK 06 aBTOPCKOM MpaBe N MeXAyHapOAHbIMU
cornaweHnaMun. HecaHKLMOHNPOBaHHOE BOCMPOM3BeAeHe, OTobpaxeHue,
M3MEeHeHVe 1 pacnpocTpaHeHne JaHHOro PyKoBOACTBa UK 1l060M ero yactim
B/leyeT 3a CO60W rpaxAaHCKyro 1 YroIOBHYH OTBETCTBEHHOCTb 1 byaeT
npecnefoBaTbCs NO BCEM CTPOroCTy 3aKOHa.

Tekla Structures, Tekla Model Sharing, Tekla PowerFab, Tekla Structural
Designer, Tekla Tedds, Tekla Civil, Tekla Campus, Tekla Downloads, Tekla User
Assistance, Tekla Discussion Forum, Tekla Warehouse 1 Tekla Developer
Center — 3T0 3aperncTprUpoBaHHbIe TOBaPHbIe 3HAKW W TOBapHbIe 3HaKN
Trimble Solutions Corporation B EBponeiickom Cotose, CLLA n/nnun gpyrmnx
cTpaHax. MNoapobHee o ToBapHbIX 3Hakax Trimble Solutions: http://
www.tekla.com/tekla-trademarks. Trimble — 370 3aperncTtpmpoBaHHbI
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TOBapHbIN 3HaK AWM ToBapHbIA 3HaK Trimble Inc. B EBponeiickom Coto3e, CLUA
n/Vnu Jpyrux ctpaHax. NogpobHee o ToBapHbIX 3Hakax Trimble: http://
www.trimble.com/trademarks.aspx. [poune ynomMsaHyTble B JaHHOM
PykoBoACTBE HaVIMeHOBaHWS NPOAYKTOB 1 KOMMaHWM SBASKOTCA AU MOTYT
ABNATbCA TOBAPHbLIMW 3HaKaMM COOTBETCTBYHOLLMX BNajenbLeB. YNOMHaHe
NpoAykTa unn GYPMEHHOro HaMeHOBaHWSA TpeTbel CTOPOHbI He
npegnonaraeT CBA3W C AaHHOW TpeTbel CTOPOHOM NN Hann4ns o406peHns
JaHHOV TpeTbel CTOPOHSbI; Trimble oTpruaeT Nnogo6HYO CBA3b UN
oA0bpeHVe 3a NCKIYEeHNEM Tex C/lyYaes, rae 0C060 OroBOpPeHo MHOe.

YacTtum aToro nporpamMmMmHoOro obecneveHus:

EPM toolkit © 1995-2006 Jotne EPM Technology a.s., Oslo, Norway. All rights
reserved.

Open Cascade Express Mesh © 2015 OPEN CASCADE S.A.S. All rights reserved.
PolyBoolean C++ Library © 2001-2012 Complex A5 Co. Ltd. All rights reserved.
FLY SDK - CAD SDK © 2012 Visuallntegrity™. All rights reserved.

Teigha © 2002-2016 Open Design Alliance. All rights reserved.

CADhatch.com © 2017. All rights reserved.

FlexNet Publisher © 2014 Flexera Software LLC. All rights reserved.

B faHHOM NpPOZyKTe UCNOb3YHTCA 3aLlUMLLEHHble 3aKOHOAaTeIbCTBOM 06
NHTEeNNeKTyaNbHOW COBCTBEHHOCTN 1N KOHPUAEHLMASIbHbIE TEXHONOTUS,
nHGopmaumsa 1 TBopyeckmne paspaboTky, NpuHagiexalyme komnaHum Flexera
Software LLC n ee nnueH3napam, ecim TakoBble MMeHOTCA. Micnonb3oBaHue,
KOMMpOBaHMe, pacnpocTpaHeHme, Nokas, UsSMeHeHve N nepejava JaHHoM
TEXHOMOMMM NOMHOCTLIO B0 YaCTUYHO B N1t060M dopmMe nam Kakmm-nmbo
obpa3som 6e3 npeABapmnTEIbHOrO MMCbMEHHOI0 pa3peLLeHs KOMNaHUN
Flexera Software LLC cTporo 3anpeLyeHbl. 3a UCKIH0YEeHEM C/yYaeB, SBHO
OroBOpeHHbIX KomMnaHwvei Flexera Software LLC B nnucbmeHHol dopme,
BNajieHne AaHHOW TeXHOOrnein He MOXeT C/TYXXUTb OCHOBaHVEM AJiA
NoNyYeHNs Kakux-nnmbo NNLEH3NI AKX NpaBs, BblTeKaroLwmx 13 npas Flexera
Software LLC Ha 06beKT nHTennekTyanbHOM CO6CTBEHHOCTY, B MOPSAKe
NVLLEHNS NPaBa BO3PaXeHWs, Npe3yMnumm nb0o MHbIM 06pa3oMm.

Ans npocMoTpa IMLEH3NM Ha CTOPOHHee NporpaMMHoe obecneyveHume ¢
OTKPbITbIM NCXO4HBIM KOAOM OTKporTe Tekla Structures, neperignte B MeH0
dann --> Cnpaska --> O nporpamme Tekla Structures 1 HaxmuTe
CTOpOHHME NNLEeH3nN.

DnemMeHTbl MPOrpaMMHOro obecneyeHuns, ONMCaHHOIO B JAHHOM
PyKkoBOACTBe, 3aLUMLLeHbl PAAOM NAaTEHTOB M MOTYT 6bITb 06 bekTaMu 3aA9BOK
Ha nateHTbl B CLLUA n/nnn gpyrux ctpaHax. lononHuTeNbHble CBEAEHWNS CM.
Ha cTpaHuue http://www.tekla.com/tekla-patents.
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