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1 Hauano paboTbl C pacyeTom

1.1

CTPOUTENIbHbBIX KOHCTPYKLWIA

B 3TOM pasgene paccMaTpmBarOTCA HEKOTOPbIE OCHOBHbIE MOHATUSA U
npoueaypbl, KOTOPble HEOHXOAMMO 3HaTb A5 HaYana paboTbl C pacHeToMm
CTpouTeNbHbIX KOHCTPYKLUMIA B Tekla Structures.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

YT0 Takoe pacyeTHas mozenb (cTp 7)
O npunoxeHuax pacyeta (cTp 12)
CeasbiBaHWe Tekla Structures c npunoxeHnem pacyeta (cTp 12)

Pabounii npoLecc pacyeTa CTpouTebHbIX KOHCTPYKUMiA B Tekla Structures
(ctp 13)

YTo Takoe pacyeTHasa Mmoaeiib

Ncnonb3ys Tekla Structures Ans MoAenvpoBaHus, pacyeTa 1 NPOeKTMPOBaHMSA
CTPOUTENIbHbIX KOHCTPYKLUIA, Bbl ByAeTe oneprpoBaTth CeayoLmm
NOHATUSIMU:

Qu3uyveckaa modesns — 310 3D-MozeNb CTPOUTENIbHOM KOHCTPYKLMK, KOTOPast
BKJItOYaeT B cebs geTanu, co3gaHHble B Tekla Structures, n cBA3aHHYH C HAMU
nHpopmMayuio.Kaxagas getanb Gusnyeckomn mogenm byseT NnpucyTCTBOBaTbL B
BO3BeJeHHOM 34aHNU NN COOPYXEHNN.

Hauano pa60TbI C pacyeToM CTPOUTENIbHbIX 7 YTo Takoe pacyeTHaa MmoLesnb

KOHCTPYKL A



Moodenb Hazpy30k cofepXUT MHGOPMALMIO O HAarpy3kax 1 rpynrnax Harpysok,
BO3AeNCTBYHOLLMX Ha AeTanu ¢ursnyeckon mogenn.Takxe oHa COAepPXNT
MHPOpMaLMIO O CTPOUTENbHBIX HOpMax, koTopble Tekla Structures ncnonb3syet
B nMpoLecce codeTaHMsa Harpysoxk.

PacyemHas Modenb — 3TO MOZEeNb CTPOUTENBHOM KOHCTPYKLIMM, CO34aHHas 13
dusmyeckoli Mmogenn.OHa NCnonb3yeTcs AN aHann3a paboTbl 1 HecyLLei
CNOCOBHOCTU CTPOUTENBHOM KOHCTPYKLIMK, @ TakKe AN MPOeKTUPOBaHMS.

Hayano paboTbl C pacyeTom CTPOUTENBHBIX 8 YT0 Takoe pacyeTHas Mozenb
KOHCTPYKL A
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Mpw co3gaHnm pacyetHo mogenu Tekla Structures popmupyeT cnegyroLyme
pacyeTHble 06bEeKTbl 1 BKAKOYAET X B PaCHETHYIO MOJe/b:

+  PacueTHble geTann, CTePXHW, 31eMeHTbl 1 061aCTn GU3NYeCcKNX geTanein
* Pac4yeTHble y3nbl

* YcnoBus onnpaHuns Ans KOHL0B

+  XecTKne CBA3U MeXAy pacyeTHbIMW AeTaNaMn 1 y31amMu

* Harpysku, AelcTByoLl/ie Ha pacyeTHble AeTasn

PacueTHasa Mogenb TakXe BK/IKOYaeT COYeTaHUs Harpysok.

CM. TakXxe
Ob61bekTbl pacueTHOM Mogenu (cTp 9)
Co3aaHue Harpysok (cTp 23)

Co3gaHune pacyeTHbIX Mogenein (cTp 53)

O6BbeKTbl pacyueTHOW Moaenun

Ob6bekTbl pacyeTHOM MoAeNn — 3TO 06 beKTbl Moenn, koTopble Tekla
Structures co3aaeT 13 06beKTOB G13MNYECKO MOAENN NN UCXOAS N3
CBA3HOCTM pacyeTHbIX JeTasieil, 06pasyroLLX pacyeTHY0 MOAeb.

Hauyano paboTbl C pacyeTom CTPOUTENBHBIX 9 YT0 Takoe pacyeTHas Mozenb
KOHCTPYKLMIA



061BbeKT

OnuncaHuve

PacuyeTHas getanb

MNpeacTtaBneHne pr3nyeckon geTann B pacueTHOM
Mozenn.

B Pa3HbIX pacHeTHbIX MOAENAX (I)VI3I/I‘-I€CKa$'-|
AeTallb NpeAcCTaBAAeTCA pa3HbIM PaCHETHBIMIN
AeTanamMmn.

PacuyeTHbIV CTepXeHb

PacueTHbI 06beKT, koTopbIli Tekla Structures
co3gaeT n3 ¢pursnyeckon getanm (6ankm, KONOHHbI
VAN packoca) UNu U3 cermeHTa geTanu.

Tekla Structures cosgaeT 13 dunsnyeckon getanm
HECKO/IbKO pacyeTHbIX CTePXHEN, ec/n:

«  JeTanb ABNSAETCss COCTaBHOW 6ankou;

* nonepeyHoe ceyveHve feTanu U3MeHseTCs
HeMHeNnHbIM 06pa3oM.

PacueTHbIN cTepXxeHb COCTOUT U3 O4HOTO NN
HECKOJIbKUX paCYETHbLIX 3/1EMEHTOB.

PacyeTHbIN aneMeHT

PacueTHbI 06beKT, KoTopbIli Tekla Structures
co3gaeT Mexay ABYMs y3/1aMMu.

Tekla Structures co3gaeT N3 pacy4eTHOro CTePXHS
HeCKO/NIbKO PaCYeTHbIX 31eMEHTOB, eC/I CTEPXEHb
nepecekaeTcs C APYrMn CTEPXXHAMU 1 TpebyeT
pasbueHus.

N3 kaxaon dunsnyeckon getanum, BKAKOHaeMon B
pacyeTHYI MOJesib, MONTy4aeTCs OANH UK
HECKO/IbKO pacyeTHbIX 31eMeHTOB. /13 ogHoW
bur3mYeckor getanm nonyyaeTcs HeCKObKO
pacyYeTHbIX 3N1eMEHTOB, e dun3nyeckas getanb
nepecekaeTcs € ApyrMMn GU3NYeckKUMm AeTansiMu.
Tekla Structures pas6buBaeT ¢usnyeckyto getanb B
TOUKax NepeceyveHnss pac4eTHbIx ocert. Hanpumep,
6anka ¢un3nyeckon Moaenu, Ha KOTOpPYHo
onupatoTcs ABe Apyrve 6anku, pasbrnBaeTcd Ha
TPU pacyeTHbIX 31IeMeHTa MexXay y3naMu.

PacueTHada obnactb

PacueTHbIi 06bEKT, NpeACcTaBAAOLWMIA NAACTUHY,
nepekpbITVE UV MaHeNb B PaCYeTHOM MOAENN.

Hauano paboThl C pac4eToM CTPOUTENbHbIX
KOHCTPYKL T

10 YT0 Takoe pacyeTHas Mozenb




061BbeKT

OnuncaHuve

PacueTHbIN ceTOYHbLIN
31eMeHT

PacueTHbI 06eKT, KOTOPbIA NPUNOXKEHME
pacyeTa co3jaeT 13 pacyeTHOM obnacTtu.

MpunoxeHre pacyeTa CO34aeT INEMEHTHYH CETKY,
BK/THOUAIOLLYHO B CE65 HECKOIbKO PacyeTHbIX
CETOUHbIX 3/IEMEHTOB.

PacueTHbIl y3en

PacueTHbI 06beKT, KoTopbIl Tekla Structures
co3zaeT B onpeAeneHHOM Touke B pacyeTHOM
MOZENN NCXOAS N3 CBSA3ZHOCTU pacHeTHbIX AeTanen.

Tekla Structures co3gaeT pacyeTHble y3/bl B
cneAyoLmx Toukax:

*  KoHUbl 31eMeHTOB
*  Toukun nepece4yeHnd pacy4eTHbIX ocen

*  Yr/ibl CETOYHbIX 3/1IeMeHTOB

)XecTkasa cBA3b

PacyeTHbI 06bEKT, COeANHALLNIA ABa
pacyeTHbIX y3/1a Tak, YTO OHW He ABUrakoTCs No
OTHOLLEHWIO APYT K APYrY.

XecTkme cBA3M B pacyeTHbIX Mogensx Tekla
Structures nMeLOT CiefyroLLme CBONCTBA:

+ Tpodwunb = PL300.0*300.0

+ Marepwuan = RigidlinkMaterial

* MnotHocTb = 0.0

*  Mogaynb ynpyroctut = 100%10% H/m?2
+  KoapdunuymeHT NyaccoHa = 0,30

*  KoadduumeHT TeMnepaTypHOro pacluMpeHuns =
0.0 1/K

B npunoxeHnn pacyeTa xecTkme CBA3M MOryT
MOAEeNMpPOoBaThCA C MOMOLLbIO CneuyanbHbIX
06BbEKTOB XeCTKMX CBA3EN.

XecTtkas neperopojka

PacyeTHbI 06bEKT, COEANHSAIOLLNIA HECKONLKO
pacyeTHbIX Y3/10B, KOTOPbIe NepeMeLLatoTcs ¢
OAMNHAaKOBbLIM BpaLLeHMeM 1 NocTynaTeNbHbIM
LABVDKEHVIEM,

HekoTopble NpunoxeHust pacyeTa paboTatoT C pacyeTHbIMU 31eMeHTaMu,
TOrAa Kak Apyrve paboTaroT C paCYETHbIMU CTEPXKHAMMU. ITO BAUSAET TakXKe Ha
TO, KaK pacyeTHble MoAenn oTobpaxatoTcs Ha Buaax mogenn Tekla Structures.
OTobpaxatoTca 1M60 HoMepa 31eMeHTOB, IMH60 HoOMepa CTepPXKHEeN.

Hauano paboThbl C pacyeToM CTPOUTENbHBIX
KOHCTPYKLMI

11 YT0 Takoe pacyeTHas Mogenb




Cm. TakXXe

CoszaHune pacyeTHOro ysna (cTp 69)

CosgaHune xecTkor cBsAsn (ctp 70)

3MeHeHVe pacyeTHbIX AeTanen (cTp 73)

O61bekTbl, BKIHOUYEHHble B pacyeTHble Mogenn (cTp 53)

OTobpaxeHre HOMepPOB pacYeTHbIX CTEPXKHEN, 31eMeHTOoB 1 y3/10B (cTp 109)

1.2 O npuno)xeHUsX pacyerta

lMpunoxeHue pacyema — 3TO BHeLLHee NporpaMMHoe obecrneyeHme pacyeTa U
NPOEKTVPOBaHUS, KOTOpPOe UCMob3yeTcs B codeTaHun ¢ Tekla Structures ans
pacyeTa 1 NPOeKTUPOBAHUS CTPOUTENbHbLIX KOHCTPYKLIMNA.

oTn NPUNOXEHNA NMO3BOJIAKOT PAaCCHNTLIBATb YCUINA, MOMEHTbLI N
Hanpsa>XXeHn4, BO3A€I7ICTB)H-OUJ,I/I€ Ha KOHCTPYyKUMW. KpOMe TOro, OHU
MO3BONMAKOT BbIYNCAATE CMELLEHNSA, I'IpOFI/I6bI, NoBOPOThbI N CKpUBIEHUA
3N1EMEHTOB MNPW Pas/IMYHbIX YC10BUAX Harpy>xXeHn4.

Tekla Structures nHTerpupyeTcs C psgoM NPUIOXKEHU pacyeTa, a Takxe
NoAAEPXKMBAET 3KCMOPT B MOA0HOHbIE MPUIOXKEHWNS B HECKOSIbKIMX
dopmaTax.MpunoxeHre pacyerta, NprUMeHsieMoe 415 pacyeTa KOHCTPYKLMIA,
NCNONb3yeT faHHble N3 pacyeTHbIX Mogeneli Tekla Structures ans
bopMmnpoBaHNSA pe3ynbLTaToB pacyeTa.

Ans paboTbl € pacyeTHbIMU Mogensamun Tekla Structures B npunoxeHnmn
pacyeTa He06XOAVMO YCTaHOBUTL MNPSAMYHO CBSA3b (MOAYNb COMPSXEHVS)
mexay Tekla Structures n npunoxeHnem pacyera.

CM. TaK)Ke

CeasbiBaHWe Tekla Structures c npunoxeHnem pacyeta (cTp 12)

1.3 CesasbiBaHue Tekla Structures c npunoxxeHnem
pacyeTa

Ansa paboTbl ¢ pacueTHbIMU Mogenamu Tekla Structures Bo BHeLLHeEM
NPUNOXEHWIN pacyeTa He0bX0A4MMO YCTaHOBUTL MPAMYLO CBS3b (MOAY b
conpsixeHns) mexay Tekla Structures v npunoxeHvem pacyeTa.

Mpexae yem NpPUCTYNNTb, ybeanTecb B HANYNN:
+ poctyna k cepsucy Tekla User Assistance;
*  MpaB agMUHUCTPATOPa Ha CBOEM KOMMbHOTEpE.

1. BoianTe Ha CBOI KOMMbIOTEP KakK aAMUHUCTPATOP.

Hauano paboTbl C pac4eToOM CTPOUTENbHbIX 12 O npuioxeHWax pacyeTa
KOHCTPYKLT



2. YcraHosuTe nporpammy Tekla Structures, ecnn oHa elle He ycTaHOB/EHA.
3. YcTaHOBWTE NPUIOXeEHVEe pacyeTa, ec/ii OHO eLle He YCTaHOBIEHO.

BonanTte B Tekla User Assistance n Hangute NHCTPYKUMN NO YyCTaHOBKe
CBA3U B pasgene CTaTbU cNy>XX6bl noaaepXXKU --> PacueT n
npoeKTUpoBaHMeE .

5. OTKpoWTe COOTBETCTBYIOLLYIO CTaTbto, Hanprmep TeXHNYeCcKnn
AokymeHT. HTerpaumnsa mexxay Tekla Structural Designer n Tekla
Structures.

6. Cneays MHCTPYKUMSAM B CTaTbe CNyXX6bl NOAAEPXKKY, 3arpy3unTe CBA3b A5
NPWIOXEHNS pacyeTa.

7. Tpwn HeobxoanMocTK ycTaHoBUTe popmaTel IFC v CIS/2, cornacHo
peKkoMeHJauuaM B CTaTbe CyXbbl MoAAePXKN.

MPUNM. Ecav no Kakon-nmbo npuymHe notpebyeTcsa yaaanTb 1 3aHOBO YCTAHOBUTb
Tekla Structures n/vnmn npunoxeHne pacyeta, nocse yctaHosku Tekla
Structures n/vnu NpuUIoXeHWa pacyeTa NnotTpebyeTcsd 3aHOBO YCTaHOBUTb
MOZY/1b COMPSAXEHNS.

CMm. TaK)Ke

O npunnoxeHusx pacyeta (cTp 12)

1.4 Pa6boumnin npouecc pacyeta CTpoUTesIbHbIX
KOHCcTpyKuuia B Tekla Structures

Hwxxe nprBeseH npriMep NocneoBaTeIbHOCTU AeNCTBUI Npu pacyeTe
KOHCTPYKUMIA € momoLbto Tekla Structures v npunoxeHus pacyeta. B
3aBUCKMOCTW OT KOHKPETHOrO NpoekTa HeKOTOpbIe 13 AeNCTBUIA MOTYT ObiTb
He HYXXHbI, Apyrue xe nMoHaf0bnTCs MOBTOPUTb UAW BbIMOMIHUTL B 4PYrOM
nopsiake.

Mpexae YeM NPUCTYNUTb, CO3AalTe OCHOBHbIE HeCyLLMe AeTanu, pacyeT
KOTOPbIX HEOH6XOANMO BbINONHUTL. Ha 3TOM 3Tane He TpebyeTcs co34aBaTb
Y3/bl WX COeANHEHMSA. ECnu Mogenb geTannpoBaHa U eciv B GU3nNYeckon
MoZenn 6onblue feTanen, YeM TpebyeTcs paccumTaTh, HEHYXXHble AeTanu
MOXHO UCK/TIOUYNUTb M3 pacyeTa.

1.  3apaHvie HOpMbl MOAENNPOBaHNA Harpy3ok (ctp 18).
2. Cosgante rpynnbl Harpy3sok (ctp 20).

3. Co3pgaHune Harpysok (cTp 23).
4

Co3pante dunbTpbl (CTp 54) AN BbIbOpa 1 06aBNeHNA 06 bEeKTOB B
pacyeTHYH MOJe b, a TakxXe AN onpejefieHNs BTOPOCTeNeHHbIX
pacyeTHbIX JeTanel 1 packocos.

Hauano paboTbl C pacHeToM CTPOUTENBHbIX 13 Pabounin npoLecc pacyeTa CTPOUTENbHbIX
KOHCTPYKLMIA KOHCTpyKkumiA B Tekla Structures
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Ecnin He TpebyeTca co3gaBaTb pacyeTHYO MoZeNb 418 BceX pu3anyeckmx
MoZenein n Mojenein Harpysok, onpegennte, Kakme o6bekTbl HEOOXOAMMO
BK/HOUNTb B pacyeTHY Mogenb (CTp 53).

PeKOMEHAyeM CHa4Yasia BK/IYNTb B paC4E€THYHO MOA4€e/1b TO/IbKO KOJTIOHHbI,
UTObbI y6€AI/ITbCFI, UTO KOJTIOHHbI NMapanyesibHbl.

Co3paiTe HOBYHO pacyeTHYH Mogenb (CTp 56) 13 BblIbpaHHbIX geTanein n
Harpysok, NCrnonb3ys paHee co3jaHHble GUALTPBI.

[NpoBepbTe pacyeTHYH MOZeslb N pacyeTHble geTanu (cTp 59) Ha Buae
mozenu Tekla Structures v Nnpy HEOH6XOANMOCTY BHECUTE N3MEHEHWS.

[obaBbTe (CTp 68) OCHOBHbIE 6ankn N Apyrve HeobxoAMble 06 beKThbl B
3Ty Xe pacyeTHyI Moje/b.

Mpn HeOHXOAMMOCTN N3MEHUTE pacyeTHY Mojenb (CTp 59) nnu
pacyeTHble geTanu (cTp 73) MMbo nx cBOMCTBA. HanprmMep, Bbl MOXeTe:

*  33jaTb 3aKpersieHsa N yCI1oBKYA OnvpaHnsa KOHLOB (CTp 76) ana
pacyeTHbIX AeTaneln, a Takxe AN COefUHEHUI (MPU UX Hanuvnn);

*  OMpeAennTb pacyeTHble CBOMCTBA A/ OTAE/NbHbIX PAaCYeTHbIX
Jetanemn;

*  onpeagenntb CBOWCTBA NPOEKTMPOBAHNA;

*  f06aBuUTb (CTp 69), NnepeMecTUTb 1N 06 BbeANHUTL (CTP 71) pacyeTHble
y3/ibl;

*  CO34aTb XecTKyto cBa3b (cTp 70);
*  A06aBuUTb (CTP 68) nnn yaannTtb (CTp 68) AeTanu U/Mnm Harpysku.

Mpy HEOBXOANMOCTU CO3aaliTe aNbTePHATUBHbIE PacYeTHbIE MOAENN UV
NoAMOAENN.

Co3parite coveTaHums Harpysok (ctp 90).

JKCNOPTUPYNTE pacyeTHY MoZenb (CTp 98) B MpuaoxeHue pacyera,
nocne Yero BbIMOJIHUTE pacyer.

Mpu HeobxoAMMOCTN fo6aBbTe CreLnanbHble Harpysku 1 gpyrue
HacTpoliky, TpebyeMble MPUIOXEHVEM pacyeTa.

Mpy HEOBXOAMMOCTM C MOMOLLILIO MPUIOXEHWS pacyeTa NpoBeaAuTe
nocneaytoLLyto 06paboTKy pacyeTHOM MOAENN UM pe3ynbTaToB pacyeTa.
HanpuiMep, MOXHO M3MeHUTb Npodunu getanei.

Mocne BHECEHUSI UBMEHEH W BbINO/IHUTE pacyeT ewe pas.

MmnopTtupyite pesynbtaTel pacyeTa B Tekla Structures, nsyuure (ctp 108)
NX N NCNONBL3YNTE, HanNnpumep, NPU NPOeKTUPOBaHUN COEANHEHVIA.

Ecnn pesynbTaThl pacyeta NnoTpeboBany BHECEHUS U3MEHEHUI B MOAENb
B MPU/IOXEHMM pacyeTa, UMMNopTUpyliTe nameHeHus B Tekla Structures.

Hauano pa60TbI C pacyeToM CTPOUTENIbHbIX 14 Pa6ouni npouecc pacyeTa CTPONTENBbHbIX
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CM. TaK)Ke

CoxpaHeHue pe3ynbTatoB pacyerta (cTp 106)

Hauano paboTbl C pacHeToM CTPOUTENBHbIX 15 Pabounii npoLecc pacyeTa CTPOUTENbHbIX
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2 Co3aaHve 1 rpynnmpoBaHue

Harpy3okK

B 3TOM pa3zene paccmMaTpyBatOTCS PasvyHble TUMbl HArpy3oK,
npesycMoTpeHHbIx B Tekla Structures, a Takxe NOSICHAETCS, Kak CO34aBaTb U

CrpynnupoBaTh KX.

B Tekla Structures npefycMoOTpeHbI cneaytoLme TUMbl Harpy3ok:

Tuvn Harpysku

OnucaHwue

ToueyHas Harpyska

CocpeAoToUeHHOE yCuane AN N3rnbaroLLmii
MOMEHT, KOTOPble MOTYT 6bITb NPUKPENAeHbI
K AeTanu.

NnHenHasa Harpy3ska

JInHeiHo pacnpegeneHHoe ycuame nim
KpyyeHue. 1o yMOon4aHuio NMHenHas
Harpy3sKka pacnpoCcTpaHAeTcs OT O4HOM TOYUKMN
4,0 ApYron. Takxke MOXHO €C034aTb IMHEHYO
HarpysKy co CMeLLeHNAMN OT TOYeK.
NnHeHasa Harpyska MoXxeT 6bITb
npukpenneHa K getann. Ee BeanymHa moxet
NVHENHO N3MeHATbCHA BAO/Ib Harpy>eHHoro
oTpeska.

Co3aaHuve 1 rpynnMpoBaHme Harpy3ok
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Tuvn Harpysku OnucaHue

PacnpegeneHHasa Harpyska JlnHelrHO pacnpegeneHHoe ycuive,
OrpaHMYeHHoe TpPeyrobHNUKOM WUan

YETbIPEXYTOJIbHUKOM. CBsA3bIBaTb rpaHnLy
// obnactu c AeTanaMn He obsa3aTenbHO.
L
3 /

b

PaBHOMepHas Harpyska PaBHOMepHO pacnpegesnieHHoe ycuive,
OrpaHn4YeHHOe MHOMOYroJibHVKOM.
CBA3bIBaTb MHOMOYro/IsHVIK C A€TaNaAMN He
0b653aTeIbHO. B paBHOMEpPHbIX Harpy3skax

# | MOTyT UMeTbLCS OTBEpPCTUA.
= / OryT UMETLCA OTBEPC

N

BeTpoBas Harpyska PacnpeseneHHble Harpysku, onpegensemMble
dakTopamu faBneHVs 1 AelicTBYOLME BAO/b
BbICOTbI 1 CO BCEX CTOPOH 34aHKs.

TemnepaTtypHasi Harpyska + PaBHOMepHOe n3MeHeHne TemnepaTypbl,
NPUMeHsSeMOe K YKa3aHHbIM AeTansM U
Bbli3blBatoLLiee OCeBoOe yA/MHeHne
JeTanemn.

« PasHOCTb TemMnepaTyp Mexay ABYMs
NOBEPXHOCTAMU AeTasu, Bbl3blBatOLLANA
n3rnb getanu.

Aedopmauus HauanbHoe oceBoe ya/MHEHWE NN CKaThe
aeTanu.

Ana NpaBUIbHOIO pacyeTa Harpy3ok UCNob3yinTe B Ka4ecTBe Harpy3ok Ha
nepekpbITUA pacnpeseneHHble 1 paBHOMEpPHble Harpysku. Hanpumep, ecnu
n3MeHsieTcss KOMMOHOBKA 6anok, Tekla Structures nepecunTbiBaeT Harpysku
Ha 6anku. Mpy NCNONB30BaHWN TOYEYUHbIX NN IMHENHbIX HAarpy30K Ha
oTAenbHble 6anku 3Toro He npoucxoaunT. Tekla Structures Takxe
aBTOMAaTMYeCKkn pacnpegensieT pacnpeseneHHble 1 paBHOMEpPHbIe Harpyskuy,
eC/IN OHW BO34eNCTBYIOT Ha AeTanu C OTBepPCTUAMM.

CM. Takxke
3aZlaHVie HOPMbl MOAeNVPOBaHWSA Harpy3ok (cTp 18)
lpynnmnpoBaHve Harpysok (ctp 19)

Co3gaHue Harpysok (cTp 23)

Co3aaHve 1 rpynnMpoBaHme Harpy3ok 17 Pabounii npoLecc pacyeTa CTPOUTENbHbIX
KOHCTpykumiA B Tekla Structures



CeowcTBa Harpysok (ctp 113)

2.1 3apaHune HOpMbl MOoAeNnMpoBaHNA Harpysok

HacTpolikn HopM MOAENNPOBaHNS Harpy3ok onpeaensitoT CTPOUTE/IbHbIe
HOPMbI, KO3QPULMEHTBI HAZEXHOCTW, @ TaKXKe TUMbI FPYNN Harpy3okK, KoTopble
Tekla Structures ncnonb3yeT B MpoLecce coyeTaHUs Harpy3ok.

MPUM. VI3MeHATb 3TU HAaCTPOMKM B TeueHMe paboTbl Ha MPOeKTOM HeT
HeobxoamnmocTn. [pn N3MeHeHWU HacTpoeK noTpebyeTcs Takxe
N3MEHUTb TUMbI FPYMMN Harpy3oK 1 NpoBepmnTb COYeTaHUA Harpysok.

YT06bl 334aTb HOPMY MOAENMPOBAHUS HAarpy3oK 1 NCNob30BaTb
CTaHAapTHble KO3GPULIMEHTBLI COYETaHNS Harpy3ok, onpegensemble
CTPOUTENbHBIMY HOPMaMW, BbIMONHUTE ClieAytoLLe AenCTBIS.

1. B meHo ®aiin Bbibepute HacTponkm --> MapameTpsbl 1 NeperigmTte Ha
Bknagky MoaenunpoBaHue Harpysku.

2. Ha Bknagke Tekywmia Kog Bbibepute HopMmy B crincke Kogp,
MoOAeNnpoBaHUA HarpysKku.

3. TpoBepbTe KO3QPULMEHTbLI COYETaHUS Harpy3oK Ha COOTBETCTBYHOLLIEN
BKNajke.

4. ECAn ncnonb3yloTcs eBponenckme cTpouTesibHble HopMbl (Eurocode),
BBeAMTE KO3QPULIMEHT Knacca HaZeXxXHOCTU 1 Bbibepute popmyny Ans
MCNONb30BaHNA Ha BkNaake EBponeiickmne HOpMmbl.

5. Haxmute OK.

Cm. TakXKe
MNapameTpbl HOPMbl MOAENVNPOBAHUA Harpy3ok (cTp 121)
KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 122)

Ncnonb3oBaHme HeCTaHAAPTHbLIX KO3GONLIMEHTOB COMETaHWA Harpy3oK
(ctp 18)

Wcnonb3oBaHue HeCTaHAAPTHbIX KO3 PULUEHTOB

coyeTaHus Harpysok

Mpy HEOBXOAMMOCTIN 3HAYEHUS KOIGDULMEHTOB COUETAHUNS HArpy30K MOXHO
N3MEHUTb OTHOCUTE/IbHO MPEeAYyCMOTPEHHbIX CTPOUTENBHBIMU HOPMaMMU U
CO3/aTb COBCTBEHHbIE HACTPOIIKM A5 MCMONBb30BaHMSA B NpoLiecce coyeTaHus
Harpysok.

Co3faHve 1 rpynnMpoBaHe Harpy3oK 18 3aZlaHne HOPMbl MOAEINPOBAHMSA HArpy30K



MPUM. VI3mMeHATb 3TU HAaCTPOMKM B TeyeHMe paboTbl Ha MPOeKTOM HeT
HeobxoamnmocTn. [pn N3MeHeHNU HacTpoeK NoTpebyeTcs Takxe
N3MEHWNTb TUMbI FPYMMN HAarpy30K 1 NPOBEPUTL COYETaHNSA Harpy3ok.

1. B meHo ®aiin Bbibepute HacTpouikm --> MapameTpbl 1 NeperijmTte Ha
BK1aAKy MogenupoBaHme HarpysKku.

2. Ha Bknagke Tekywmia koa BbibepuTte B cnncke Koa mogennposaHus
Harpyskum HOpMy, MakCMasibHO COOTBETCTBYHOLLYIO BALLNM HYXAAM.

3.  Vi3ameHuTe K03dPNLIMEHTLI COYETAHWA HArpy30K Ha COOTBETCTBYHOLLIEN
BKNaZKe.

4. CoxpaHuTe HaCTPOVIKN C HOBbIM VIMEHEM.
a. BseguTte msa B nose psagoM ¢ KHonkov COXpaHUTbL Kak.
b. HaxmuTe KHornky CoXpaHuUTb Kak.

Tekla Structures coxpaHsaeT HaCTPOVKKM B Nanke \attributes
BHYTPW Nanku TekyLiein moAenu B Buae ¢arna ¢ pacluMpeHneM . opt.

YT06bI BNOCNEACTBMN BOCMOIb30BaTLCSA COXPAHEHHbLIMW HAaCTPOMKaMu,
BblbepuTe nms darina HacTpoek B cnvcke 3arpysmTb U HAXMUTE
3arpysuThb.

5. Haxmute OK.

Cm. TakXXe
KoaddunumeHTbl coveTaHna Harpy3ok (ctp 122)

3aflaHVie HOpPMbI MOAeNVPOoBaHUSA Harpy3ok (cTp 18)

2.2 pynnupoBaHue Harpysok

Kaxpaas Harpyska B mogenu Tekla Structures gomkHa npuHaanexatb K 2pynne
Hazpy3ok.Ipynna Harpy3ok — 3To Habop Harpy3ok 1 Harpy>XeHuin, KoTopble
BbI3bIBAOTCA OAHVM U TEM Xe AeNCTBMEM N K KOTOPbIM TpebyeTcs
06paLlaTbCs Kak K 04HOMY 06bekTy.Harpysku, npuHaanexatime K o4Hou
rpynne Harpysok, B mpoLecce coueTaHsi Harpy3ok obpabaTtbiBatoTCs
OZMHaKOBbIM 06pa30oM.

Tekla Structures npegnonaraeT, UTO BCe HArpy3Ky B rpynme Harpy3okK:

*  VMetoT OANHaKOBble Ko3$duMLMeHT 6e30nacHOCTU 1 Apyrune
Ko3bdNLUMEHTbI COYEeTaHWS;

* VMEKT 04MNHaKOBOE HarpaBneHmne AeVICTBMﬂ;

* BO3HMKaKOT 0gHOBpPEMEHHO N BCE BMeECTE.
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B rpynny Harpy3ok MOXHO BKIHOUNTL 1H060e KONMUYECTBO Harpy30K 1t060ro
TMna.

[pynnbl Harpy3ok He06XoAMMO CO3ZaBaThb Mo ToW NpuymnHe, uto Tekla
Structures co3gaeT coyeTaHUs Harpy3oK Ha OCHOBE rpynn HarpysokK.
PekoMeHayeTca onpesennTb rpynmnbl HAarpy3ok, npexse 4em co3AaBaTb
Harpysku.

Cm. TakXKe

Co3zgaHune nnm n3MeHeHve rpynnsl Harpysok (cTp 20)
3agaHve TekyLuer rpynnbl Harpysok (ctp 21)
CoBMeCTMOCTb rpyrnn Harpysok (ctp 21)

YaaneHue rpynnbsl Harpysok (ctp 22)

CeowcTBa rpynn Harpy3sok (ctp 111)

PaboTa c Harpyskamu v rpynnamu Harpysok (cTp 46)

ObbeanHeHe Harpy3ok (cTp 90)

Co3paaHMe Ui U3MeHeHne rpynnbl Harpy3ok

Co3gaTh rpynny Harpy3ok MOXHO nyTem Ao6aBaeHVs HOBOW rpynnbl UK
nyTeM U3MeHeHWs rpynnbl, NPesycMOTPEHHOM Mo yMonYaHuto. Jltobyto
CYLLLECTBYHOLLYHO FpYMMy Harpy30K MOXHO U3MeHSTb TakiIM Xe 06pa3oMm, Kak v
npeAyCMOTPEHHYH MO YMONYAHMIO Fpynny Harpy3oK.

Mpexae yem NpPUCTYNnTb, ybeamTeck, 4YTo B MeHo daian --> HacTponkn -->
MapameTpsbl --> MogenvpoBaHne Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLIAA HOPMa MOAEeNNPOBaHUSA Harpy3ok. CM. pa3gen 3ajaHue
HOPMbl MOLENNPOBaHNA Harpysok (ctp 18).

1. HaBknagke PacueT v npoekTupoBaHue BbibepuTe Mpynnbl Harpysok.

2. B ananorosom okHe Fpynnbl HArpy3oK BbIMOJHWTE O4HO U3 C/1eAyHoLLNX
AENCTBU.

«  Haxmute kHonky f,06aBUTb, UTObbLI CO34aTb HOBYH rPyMMny Harpy3okK.

*  BbibepuTe B Crcke NpesyCMOTPEHHYH MO YMONYAHUIO Fpymny
Harpy3ok Ansi BHECEHUSI B HEE U3MEHEHWA.

*  BblbepuTe B cnvCKe CyLLeCTBYHOLLYHO Fpynny Harpy3ok A8 BHeCEeHUs B
Hee M3MeHeHUN.

LLlenkHWTe 1MSA rpynnbl Harpy3okK, YTobbl N3MEHUTL ero.
LLlenkHWTe TN rpynnbl Harpy3okK 1 BblbepuTe TUMN B CAMCKE.

LLl,e}'IKHVITe HanpasaeHme rpynnbl Harpysok, YTO6bI N3MEHUTbL ero.

o vk w

YT06bI yKazaTb COBMECTUMOCTb C CYLLLEeCTBYHOLLMMM TpynnamMy Harpy3ok:
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a. BcTonbue CoBMmecTnMBbIV BBEANTE HOMEP, UCMOb30BaBLUNNCA AN1s
rpynn Harpy3oK, COBMeCTMMbIX C 3TOI rpynmnoii Harpy3oKk.

b. B cTonbue HecoBMecTUMBIV BBeAVTe HOMEP, MCMOIb30BaBLUMICS
AN TPy Harpy3okK, HeCOBMECTUMBbIX C 3TOM Fpynmnoii Harpy3ok.

7. LlenkHuTe LBeT rpynnbl HAarpy3ok 1 BbibepuTe LiBET B CNNCKE.

Tekla Structures ncnonb3yeT 3TOT LBET NP 0TOBPAKEHUN Harpy3oK,
NpVHaANexXallmx K rpyrrne, Ha BUAaxX MOZEeNN.

8. Haxmute kHonky OK, 4Tobbl 3aKpbITh 411an0roBoe OKHO.

Cm. TakXKe

CeowcTBa rpynn Harpysok (ctp 111)
3agaHve TekyLler rpynnbl Harpysok (ctp 21)
CoBMeCTMOCTb rpyrnn Harpysok (ctp 21)
YaaneHue rpynnsl Harpysok (ctp 22)

PaboTa c Harpyskamu u rpynnamu Harpysok (ctp 46)

3agaHuve TeKyLel rpynnbl Harpy3sok

OZHy 13 rpynn Harpy3ok MOXHO onpeAennTb Kak TekyLuyto. Tekla Structures
fob6aBnseT BCce HOBble CO3/aBaeMble Harpy3Ku B TEKYLLIYHO Fpyrnny Harpysok.

Mpexae yem NPUCTYNNTb, CO34ainTe XOTa 6bl OAHY FPYMny Harpy3ok.
1. HaBknagke PacueT v npoekTupoBaHue BbibepuTe Mpynnbl Harpysok.
2. B amnanorosom okHe Mpynnbl HAarpy3okK:

a. BbibepuTte rpynny Harpysok.

b. HaxmuTe KHOMKy YCTaHOBUTb KaK TeKyllee.

Tekla Structures nomeyaeT TekyLLyO Fpynny Harpy3oK CMMBOJIOM @ B
ctonbue TekyLmia.

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

Cm. TakxXe
Co3gaHvie nnu n3meHeHme rpynnbl Harpysok (ctp 20)

CeoncTBa rpynn Harpy3ok (ctp 111)

COBMeCTUMOCTb Ipynn Harpysok

Korza Tekla Structures co3zaeTt coueTaHus Harpy3oK Ansi pacyeTa
CTPOUTENbHBIX KOHCTPYKLWIA, 3TO AeNaeTcs B COOTBETCTBMM CO
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CTPOUTENBHBIMW HOPMaMW, BbIBPaHHbIMW B MeHo ®aidn --> HacTpoiku -->
MNapameTpsbl --> MogennposaHme Harpyskm --> TeKyLnii Koa .

AN TOYHOro CoYeTaHUsA Harpy3oK, KOTOpble OTHOCATCA K OAHOMY TUMY rpynmn
Harpy3ok, He06XxoANMO C MOMOLLbH NHAMKATOPOB COBMECTUMOCTU (HOMEPOB)
yKasaTb, Kakue rpynnbl Harpy3ok:

*  MOTyT BO3HNKaTb OAHOBpEMEHHO (ABNAOTCA COBMECTUMbIMW);
*  WNCKIKOYakoT 4APYr 4pyra (ABNAOTCA HECOBMECTVMbIMMN).

CoBMecCT/Mble rpynmbl HAarpy30K MOryT AelicTBOBaTbL BMECTe U Pa3feNbHO.
OHW MOTYT B AeCTBUTENbHOCTY NPeACTaBNsATb COBOM O4HO HarpyXeHne —
Hanpumep, AMHaMNYeCcKoe HarpyXeHune, KOTOpoe HEO6XOAMMO pa3buTb Ha
coCTaBnsitoLMe, AeCTBYOLLME Ha PA3/INUHbIE MHTEPBAsbl HEMpPEPbLIBHO
6anku. B Takmx cnyyasix Tekla Structures Bk/toUaeT B COUETaHME Harpysok Bce
COBMECTMMbIE rpynrbl HAarpy30K, HECKObKO U3 HUX, OAHY WU HU OLHOA.

HecoBmecTUMBbIe rpynnbl Harpy3oK Bcerga B3aviMHO UCKIOYakoT Apyr Apyra.
OHM He MOryT BO3HMKaTb OAHOBPEMEHHO. Hanpumep, BeTpoBasi Harpyska B
HanpaBneHNM oCn X He COBMeCT1Ma C BETPOBOI Harpyskoi B HanpasneHuu Y.
B coueTaHusix Harpysok Tekla Structures oAHOBPeMEHHO YUNTbIBAET TONbKO
OZHY rpynny Harpysok 13 Habopa HeCOBMECTUMbIX FPyrmn Harpy3ok.

Tekla Structures aBToMaTU4eCKM NPUMeEHSeT OCHOBHble daKkTbl
COBMECTVMOCTU, HanpumMep COBCTBEHHbIN BEC COBMECTMM CO BCEMU MPOYUMM
Harpyskamu, a AuHammnyeckme Harpy3k COBMeCTMMbI C BEeTPOBbIMU.

Tekla Structures He couyeTaeT Harpysku B HanpaBneHUM ocn X € Harpyskamu B
HanpasneHnn ocn Y.

Bce vHAMKATOPbI COBMECTUMOCTM MO YMONYAHUIO MMEeROT 3HaueHure 0. 370
o3Hauvaer, uto Tekla Structures coueTaeT rpynmnbl Harpy3okK B COOTBETCTBUM CO
CTPOUTENBHBLIMU HOPMaMW.

Cm. TakXXe

CeowcTBa rpynn Harpy3sok (ctp 111)

CoszaHune nnm nameHeHve rpynnsl Harpysok (ctp 20)
Ob6beanHeHKe Harpy3ok (cTp 90)

3aZlaHVie HOpPMbI MOAeNPoBaHWA Harpy3ok (cTp 18)

ypaneHue rpynnbl Harpy3ok
YAanuTb MOXHO OZHY WA Cpa3y HECKOBKO rpyrn Harpy3ok.
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BHUMAHWE MMpwu yganeHun rpynnel Harpy3ok Tekla Structures Takxe
yAanseT Bce Harpysku, cogepxalumecs B 3TO rpynre
Harpysok.

Mpwv NonbITKe yaaneHns eANHCTBEHHOW rpynnbl Harpy3ok Tekla
Structures BbIBOAUT COOTBETCTBYIOLLee npeaynpexaeHue. Kak
MUHUMYM OZlHa rpyrnna Harpy3ok JOJiIKHa CyLL,eCTBOBaThb.
1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepurTe Mpynnbl Harpysokx.
2. B awnanorosom okHe pynnbl HarpysokK:
a. BblbepuTe rpynny Harpy3sok, KOTopyto TpebyeTcsa yaanuThb.

YT06bI BbIGpPATbL HECKOJILKO FPYMMN Harpy3ok, yaep>XnBanTe KnaBuLLy
Ctrl nnun Shift.

b. HaxmuTe KHOMKy YAanuTb.

3. Ecnn B Kakon-nnbo 13 yaanaemblx rpynn Harpy3ok ecTb Harpysku, Tekla
Structures BbIBOAUT COOTBETCTBYIOLLIEE NpesyrnpexeHue.

BbINONHNTE OAHO N3 CIeAyHOLLNX AEACTBUIA.

* HaxmuTe kHornky OTMeHa, YTo6bl He yAanaTb rpynmny Harpysok u
Harpy3ku B 3TOi rpynne.

*  HaxmuTe KHOMKy YAanuTb, YTobbl YAanUTb FPynmy Harpysok u
Harpy3ku B 3TO rpynne.

Cm. TakXXe

lpynnunpoBaHve Harpysok (ctp 19)

Co3gaHvie N n3meHeHme rpynnbl Harpysok (ctp 20)
PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 46)

CsoncTBa rpynn Harpy3ok (ctp 111)

2.3 Co3paHue Harpysok

r]pl/l CO34aHNN Harpy3sok cyecTteyeT ABa BapaHTa AEIZCTBMVIZ MOXHO 3a/4aTb
CBOWCTBA Harpyskm 4o ee co3gaHund, Nan XXe MOXHO N3MEHUTb CBOICTBA
nocne cos3jaHnma Harpysku.

NPUM. [puvkpennTb HArpy3Kky K getanu nocae co3gaHnsa Harpyskm Henb3s.

OTKpenuTb Harpy3Kky oT AeTanun Noc/ie Co34aHus Harpy3ku Hesb3si.
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COBET /s co3jaHusa Harpy3ok, neprneHAnKyNsapHbIX HAKIOHHBIM AeTansgM, MOXHO
CABWHYTb Pabouyro NAOCKOCTb.

Mpexae Yem NpUCTyNaTb K CO3aHMIO Harpy3ok, ornpeaenuTe rpynneoi
Harpy3sok 1 3asalite TekyLLyt rpynmy Harpysoxk.

Cm. TakxXe

OnpegeneHve CBOMCTB Harpy3sku (cTp 24)

CoszaHune ToueuHoOW Harpysku (cTp 27)

Co3gaHune nuHenHon Harpysku (cTp 27)

Co3aaHune pacnpegeneHHoW Harpysku (cTp 28)
Co3aaHne paBHOMepHOW Harpysku (cTp 29)
CosgaHune TemnepaTypHoOn Harpysku nnm gebopmaumn (ctp 30)
Co3gaHvie BeTpOBbIX Harpy3ok (ctp 31)
PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)
PaboTa c Harpyskamu 1 rpynnamu Harpysok (cTp 46)
lpynnnpoBaHve Harpysok (ctp 19)

O6begmHeHVe Harpy3ok (ctp 90)

OnpepeneHve CBOMCTB Harpysku

Mepes co3saHVeM HarpysKuy XenatenbHO onpeaennTb UK NPOBEPUTL
CBOWCTBA Harpysku.

1. Ha Bknagke PacyeT n npoekTupoBaHue BbibeprTe CBOMCTBA
HarpysKwu, a 3aTeM BblbepuTe TpebyeMmblii TUM Harpy3Ku.

Hanpumep, BbibepuTe PacnpeaeneHHas Harpyska, Utobbl onpeaennTb
CBOIACTBA pacnpeAeneHHo HarpysKku.

2. B amanoroBom okHe CBOWCTB HarpysKu:
a. 3ajante nam N3MeHUTe CBOWCTBA.
* BbibepuTe rpynny Harpysok.

+  Onpegenute BeANYMHY Harpy3ku 1 GopMy Harpyskum, ecam
HeobxoAnmo.

« TpukpenunTe HarpysKy K AeTanu Uam K NONOXEHMHO.

MpuKpenuTb Harpy3ky K AeTanu nocie Co3aHns Harpysku
Hesb3s.

OTKpEI'Il/ITb Harpysky ot geTtann nocae co3jgaHusa Harpyskum
HeNb34.
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* Onpep,em/lTe AeTann, Hecywme Harpy3ky.

«  [lpv HEOBXOAMMOCTM OTKOPPEKTUPYITE HAarpy>XeHHbIN OTPe30K
N obnacTb.

*  [pun HeObXOAMMOCTU M3MEHUTE pacrnpeseneHrie Harpy3km Ha
BK/1azke 3arpy3uThb NaHenb.

b. Haxmute OK, 4TObbl COXPaHUTb CBOWCTBA.

Tekla Structures ncrnonb3yeT 3TK CBOWCTBA NPU CO34AHNM HOBbIX Harpy30K
3TOro TMNa.

Cm. TakXXe

CeoncTBa Harpysok (ctp 113)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

lpynnuvpoBaHue Harpysok (ctp 19)

Benu4uHa Ha2py3Ku

BennumHa Harpy3km MOXeT CyLLLeCTBOBaTb B HanpasneHusx oceri X, Y, Z.
Cncrtema KOOpAMHAT MO YMONYaHMIO COBMNAAaeT € TekyLel paboyei
NIOCKOCTBHO. MONOXNUTENbHbIE KOOPAMHATEI 03HAYaKOT NONOXUTENbHOE
Harnpae/ieHVie HarpysKku.

Hanpvimep, nNpuv co3aaHn Harpy3oK, MepreHANKYyNSPHbIX UMEHOLLUM YKIOH
AeTansiM, CABUT paboyeli NI0CKOCTY MOMOraeT TOYHO Pa3MeCcTUTb Harpy3ku.

Y HeKOTOpPbIX TUMOB Harpy3ok MOXeT 6bITb HECKOJIbKO 3HAYEHUIA BENINYNHbI.
HanprmMep, Ben4YMHa NMHENHbIX Harpy30K Ha PasHbIX yYacTkax
Harpy>XeHHOro oTpeska MOXeT pa3/In4aThbCs.

B AnanoroBbix OKHax CBOWNCTB Harpy3ku pasnnyHble TUMbl BeIUYUH
0603HavaloTCa cieayroLMy bykBaMu:
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* P obo3Hauaer ycaninne, ,D,EI\/JICTByI-OLLI,ee Ha rnonoxxeHwme, sAo0Jib IMHUN N1 BO

BCeX To4ukax obnacTu.

* M ob6o3HauaeT n3rnbaroLLnii MOMEHT, AeNCTBYOLMIA Ha NONOXEHWE UK

BAO/b INHW.

+ T ob603HayaeT KpYTALLNIA MOMEHT, AeNCTBYOLWMIA BAOAb NNHNN.

EAVHMLbI N3MepeHns 3aBUCAT OT HaCcTpoek B MeHto Pauin --> HacTpouikm -->
MapameTpsl --> EANHULBI N fecATUYHbIE pa3paabl .

B AvanoroBbIx OKHax CBOWCTB Harpyskm Hymepauuma 3HAYEHU BENNYNHBI
COOTBETCTBYET NOpPAAKY YKa3aHUA TOYeEK Npn CO34aHNN Harpy3sok.

Cm. TaKKe

CeowcTBa Harpysok (ctp 113)

Popma Haz2py3Ku

Y pacnpezeneHHbIX Harpy3ok (MMHEeRHbIX 1 pacrnpeseneHHbIX No naoLajsm)
MOTYT 6bITb pasnnyHble GOpMbl Harpy3sKu.

dopma NHeRHONM Harpy3kun onpejensieT, Kakum 06pasoM BeanYmHa HarpysKkum
N3MEHSEeTCs BAO/b Harpy>eHHOro otTpeska. Bo3aMoxHble BapuaHThI:

BapuaHT

OnucaHue

ANENENRNNANS

BennunHa Harpysku paBHOMepHO pacrnpejesneHa no
Harpy>XeHHOMY OTpe3Ky.

Al

BennyuuvHel Harpyskm Ha KOHUax Harpy>eHHoro
OTpe3Ka pa3sinyaroTcAd. BennunHa nnHenHo
M3MEHAETCA MeXAY KOHLUaMN.

w1 .

BennunHa Harpyskm namMeHaAeTcA JNIMHENHO, OT HYNA Ha
KOHUAaX Harpy>XeHHoro otpe3ka 40 (I)I/IKCI/IpOBaHHOI'O
3Ha4veHWd B cepejnHe Harpy>xXeHHOro otpe3ka.

FAIIIN

BennunHa Harpysku n3mMeHseTcss IMHeNHO, OT Hy/s Ha
OZIHOM KOHLe Harpy>xeHHoro oTpeska J0 AByX
(pa3HbIX) 3HaYEeHNI 1 CHOBA A0 HYNA Ha APYroM
KOHLLe.

dopma pacnpegeneHHo Harpy3kin onpegensieT Gopmy HarpyXeHHo
06nacTu. BapraHTbl onuncaHbl HUXe B TabnuLe.

BapuaHT OnucaHue
YeTblpexyronbHas
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BapuaHT OnucaHwue

g TpeyronbHbIn

CMm. TakKe
CBOMCTBA /INHEVHbIX Harpy3ok (ctp 114)

CBowcTBa pacnpeseneHHbIX Harpy3ok (ctp 115)

Co3paHue ToOYeYHOI HarpysKu

MO>XHO cO34aTb COCPeAOTOUYEHHOE YCUIMe NN N3TMHaoLWMIA MOMEHT,
AEeNCTBYIOLLIME Ha MOJIOXKeHNe.

Mpexae YyeM NPUCTYNNTb, CABMHBLTE PaboUyo NIOCKOCTb, €CN CO34aTb
Harpysky TpebyeTtcs neprneHAVNKYASPHO HAaKIOHHOM AeTanu.

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

2. B amanoroBom okHe CBOWCTBA Harpy3ku B TOUKe:
a. 3ajaunite NN N3MEHNTE CBOMCTBA HarpysKku.

b. Ha Bknazke PacnpegeneHue BbibepurTe, TpebyeTCst NN NPUKPENAATb
Harpysky K geTanu.

c. Haxwmute kHornky OK Ana coXxpaHeHUs U3MEHEHWIA.

3. HaBknagke PacueT n npoekTnpoBaHue BbibepnTe Harpyska -->
ToueyHas Harpyska .

4. Ecnn B CBOWCTBax 6b1/10 BbIOBPAHO, UTO Harpyska AOJXHa 6bITb
npukpeneHa K getanu, Bolbepute geTasb.

5. BbibepuTe NONOXEHNE Harpy3Ku.

Cm. TakxKe
CBoOMCTBa TOYEYHbIX Harpy3okK (cTp 113)
OnpegeneHve CBONCTB Harpysku (cTp 24)

MNprikpenneHve Harpysok K geTansam Uan MectononoxeHuam (cTp 35)
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Co3paaHvie INHEeNHOW Harpy3Ku

MO>XHO co34aTb NNHEeNHOo pacnpegeneHHoe ycname Nnn KpydyeHne mexay
ABYyMA YKa3aHHbIMW TOYKaMW.

Mpexze YeM NpUCTYNUTb, CABMHBLTE PaboYyto NMIOCKOCTb, EC/IN CO34aTb
Harpysky TpebyeTcs nepneHAnKynsipHO HakNOHHO AeTanu.

1. Ha Bknaagke PacueT n npoekTupoBaHue BbibepnTe CBOMCTBA
Harpysku --> JInHeilHasa Harpyska .

2. B amanoroBom okHe CBOWMCTBA Harpy3ku Ha JINHUIO:
a. 3agarite Uan U3MeHUTe CBOMCTBA Harpysku.

b. Ha Bknagke PacnpeaeneHue BbibepuTte, TpebyeTca v NPUKPenisaTb
Harpysky K getanu.

c. Haxmute kHonky OK ans coxpaHeHns U3MeHeHWA.

3. HaBknagke PacueT n npoekTupoBaHue BbibepuTe Harpyska -->
JNlnHeHas Harpyska .

4. Ecnuv B CBOWCTBax 6bIN0 BbIBPAHO, UTO HArpysKka A0/XHa 6bITb
npuKpenneHa K getanu, BblbepuTe geTasb.

YKaxXnte HauanbHY TOUKY HarpysKku.

YKaxXnTe KOHEUHYH TOUKY HarpysKku.

Cm. TakXXe
CBOMCTBA /INHEMHbIX Harpy3ok (ctp 114)
OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNMpurikpenneHre Harpy3okK K geTansam Uan MectononoxeHvam (ctp 35)

Co3gaHue pacnpegeneHHo’ HarpysKku

PacnpegseneHHble Harpy3k MPUMEHSIHOTCA K TPeYrobHbIM UAn
YyeTblpexyrosbHbIM 06nacTsiM. Ecnn BbibpaHa TpeyronsHasi opma Harpysku,
Harpy>xeHHasi 061acTb onpesensieTcst ykazaHHbIMU Toukamu. ns co3gaHus
YeTblpexyrosbHo GopMbl HarpysKku ykaxumTe Tpu Touku, 1 Tekla Structures
aBTOMaTNYEeCKN ONPeseNvT YeTBEPTYHO YIIOBYH TOUKY.

Mpexae Yem NpUCTYNnUTb, CABUHBTE PaboUyto MI0CKOCTb, eCNN CO34aThb
Harpysky TpebyeTcs neprneHAnKynspHO HakKNOHHO AeTanu.

1. Ha Bknagke PacyeT n npoekTupoBaHue BbibeprTe CBOMCTBA
Harpysku --> PacnpepeneHHas Harpyska .

2. B amanorosom okHe CBOWMCTBA pacrnpeaeneHHON HarpysKu:
a. 3ajavite Wam N3MeHUTe CBOMNCTBA Harpysku.

b. HaBknagke PacnpeaeneHue BbibepuTe, TpebyeTcsa M NpUKpenasaTb
HarpysKy K AeTasu.
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c. Haxmure kHonky OK ans coxpaHeHnst U3MeHeHWA.

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

4. Ecnu B CBOWCTBax 6blN0 BbIBPAHO, YTO HArpysKka Ao/XXHa 6bITb
npuKpernneHa K Aetanau, BolbepuTe geTasb.

5. YKaxuTe TP yrnoBble TOUKW ANIA HAarpy3Kun.

CM. TakXxe

CBowcTBa pacnpegeneHHbIX Harpy3ok (ctp 115)

OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNMprikpenneHve Harpysok K getansam Uan MectononoxeHuam (cTp 35)

Co3paHMe paBHOMEPHOW Harpysku

PaBHOMepHasi Harpyska — 3TO Harpyska, paBHOMepHO pacrpejeseHHas no
MHOroyronbHol obnact. OrpaHMYMBaroLLMI MHOTOYrONbHUK OnpesenseTcs
Kak MVHVMYM TpeMsi yKa3aHHbIMU Yr0BbIMU TOUKaMu. B paBHOMEpPHbIX
Harpyskax MoryT UMeTbCsi OTBEPCTUSI.

Mpexze YeM NpUCTYNUTb, CABMHBLTE Pabouyto NMIOCKOCTb, EC/IN CO34aTb
Harpysky TpebyeTcs nepneHAnKynsipHO HakNOHHOM AeTanu.

1.

©® N o w

Ha Bknaske PacyeT u npoekTupoBaHue BbibepnTe CBOCTBA
Harpysku --> PaBHoOMepHas Harpyska .

B avanoroBom okHe CBOMCTBa paBHOMEPHOI HarpysKku:
a. 3ajainiTe UNM N3MEHNTE CBOWNCTBA Harpy3KMu.

b. Ha Bknagke PacnpeaeneHue BbibepuTte, TpebyeTcs iV NPUKPenisaTb
Harpysky K getanu.

C. Haxmute kHonky OK an1s coxpaHeHns U3MeHeHWA.

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

Ecnn B cBOMCTBaXx 6b1710 BbIGPAHO, YTO Harpy3ka J0/KHA 6bITb
npuKpenneHa K Aetanu, BblbepuTe geTasb.

YKaxuTe Tpu YrnoBble TOUKWN ANA Harpy3Ku.

MNpy HEOHXOANMOCTI YKaXUTe 60/bLLE YIOBbIX TOYEK.
CHOBa yKaxmuTe NepByLo TOYKY.

Ecnn TpebyeTca co3gaTb npoem:

a. YKaxwuTe yrnoBble TOUKM OTBEPCTUS.

b. CHOBa ykaxuTe rnepByt TOUKY OTBEPCTUS.

LLlenkHnTe cpesHen KHOMKOM MbILUK, YTOObI 3aBePLUMNTL YKa3aHue ToYek.

CosgaHvie n rpynnupoBaHue Harpysok 29 Co3gaHve Harpysok



CM. TakXxe
CBoOWCTBa paBHOMeEPHbIX Harpy3ok (ctp 116)
OnpegeneHve CBONCTB Harpysku (cTp 24)

MNprikpenneHre Harpysok K geTansam Uan MectononoxeHuam (cTp 35)

Co3paaHue TeMnepaTypHOIA Harpysku unu gepopmauyuu

MOXHO CMOZEeNMpoBaTh N3MeHeHVe TeMMepaTypbl B AeTanu, pa3HOCTb
TemnepaTyp MexXay ABYMsi MOBEPXHOCTAMU AeTanun nnmn gebopmauuio.

1. Ha Bknaake PacyeT n npoekTupoBaHue BbibeprTe CBOMCTBA
Harpysku --> TemnepaTypHas Harpyska .

2. B amanoroBom okHe CBOWMCTBaA TeMnepaTypHOU HarpysKu:
a. 3ajaunite NN N3MEHUTe CBOMCTBA HarpysKku.
b. Ha Bknagke BennuunHa BbINOMHNTE OAHO N3 CNeAYOLLNX AeCTBUIA.

* B pa3gene PasHOCTb TeMnepaTyp ornpejenute TeMnepaTypHyo
Harpysky.

Ecnn TpebyeTcs NpUMeHNTb TeMnepaTypHYH Harpysky K
CTPOUTENIbHOWN KOHCTPYKLIMM B LIEIOM, BBEAMTE Harpy3Kky B none
M3meHeHUe TemnepaTypsbl AN 06pa3oBaHNSA 0CEBOTO
YyAJIMHEHMS.

* B pa3gene flepopmanums onpesennte gepopmaLmio.

c. HaBknagke PacnpegeneHue BbibepuTe, TpebyeTcs 1M NPUKPENUTL
Harpysky K geTanu.

Ecnn TpebyeTcs NpUMeHNTb TeMnepaTypHYH Harpysky K
CTPOUTEIbHOIN KOHCTPYKLIMM B LIEIOM, OTKOPPEKTUPYIATE pa3mep
OrpaHNYMBalOLLLE paMKK TakM 06pa3oM, UTO6bl OHa OKpyKana Bce
6anKn 1 KONOHHbI KOHCTPYKLIMW.

d. Haxmute kHonNky OK anst cOXpaHeHWs N3MeHeHUIA.

3. HaBknagke PacueT n npoekTnpoBaHue BbibepnTe Harpyska -->
TemnepaTypHas Harpyska .

4. Ecnw B CBOWCTBax 6b1/10 BbIOBPAHO, UTO Harpyska AOJXXHa 6bITb
npukpenseHa K geTtanu, BolbepuTte geTasb.

5. YKaxuTe HayaNbHYK TOUKY HarpysKku.

6. YKaxuTe KOHEYHYH TOUKY HarpysKku.

Cm. TakXKe
CsoKcTBa TeMnepaTtypHbIX Harpysok (ctp 117)

OnpegeneHve CBONCTB Harpysku (cTp 24)
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MpuKpenneHne Harpy3okK K eTansam Uan MecTornosioxXeHnAM (CTp 35)

Co3paHue BeTPOBbIX Harpy3ok
MOXHO CMOAENNPOBaThL BO3AENCTBME BETPA Ha 34aHMe.

1. Ha Bknasgke PacyeT n npoekTupoBaHue BbibeprTe CBOMCTBA
Harpysku --> BeTpoBas Harpyska .

2. B amanorosom okHe FeHepaTop BeTpPOBOIA Harpyskm (28):
a. 3agavite Nan U3MeHUTe CBOMCTBA HarpysKku.
b. HaxmuTe kHonky OK ansi coxpaHeHnsa N3MeHeHN .

3. HaBknagke PacueT n npoekTupoBaHue BbibepuTe Harpyska -->
BeTpoBas Harpyska .

4. BblbepuTe TOUKM, yKasbiBatoLLe GOPMY 34aHUS HA HUXKHEM YpOBHeE.

5. LenkHuTe cpesHel KHOMKOM MbILLV, YTOBbI 3aBEpPLUNTL YKa3aHWe ToYek.

Tekla Structures aBTOMaTUYECKN BbIMONHAET CeAytoLune AencTBUS:

*  CO3zaeT pacnpejeneHHble Harpyskn 418 MOAENNPOBaHNSA BO3AEACTBUS
BETP3;

*  BK/IKOYaEeT BETPOBbIE€ HArpy3kKn B COYETAHNA HArpy3okK;

*  pacnpegensieT BETPOBblE HArpysku, eC/ivi OHW BO3AEeCTBYOT Ha NAACTUHBI,
nepekpbITUA U NaHeNu, UMeroLLe 0TBepCTUst (MpoeMbl).

COBET YT06bI BbIOpaTh NN N3SMEHUTL BETPOBbIE HArpy3Ku:

. |_|O}'Ib3yI7ITECb nepexkayvartenem BblspaTb KOMMOHEHTbI E ANnA BCex
Harpysok, CO34aHHbIX KaK rpynra.

+ TNonb3yinTeck NepekntoyaTeneMm BolbpaTb 06bEKTbI B KOMMNOHEHTaX
‘.
[ANA OTAeNbHbIX HAarpy3okK B rpynne.
Cm. TakXKe
CBoKCTBa BETPOBbLIX Harpy3ok (ctp 118)

MpuMepbl BETPOBbLIX Harpy3ok (ctp 31)

lpumepsl Bempoa8bIX Ha2py30K
Huxe nprBeseHO HECKOIbKO NMPUYIMePOB NCMO/1b30BaHUSA KOMMNOHEHTa
FeHepaTop BeTpOBOIA Harpy3sku (28) a1s CO34aHNSA BETPOBbIX HAarpy3oKk.
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Mpumep 1

B 3TOM Npumepe MoAeNnpyoTCs COCPeOTOHEHHbIe BETPOBbIE Harpysku B
yrnax 3saHusi.

Harpysku, Bbi3biBaeMble BETPOM B HarnpasaeHn rnobanbHOm ocu X,
YMHOXAKTCA Ha 3 B 060MX yrnax cteHbl 1 (HaBeTpeHHOW CTeHbl) 1 B
NPOTUBOMONOXHOM Yry cTeH 2 1 4 (60KOBbIX CTeH). LUNpUHbI 30H

onpejgeneHbl 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 HYMepYHOTCA B COOTBETCTBUM C MOPSIAKOM YKa3aHUs TOYek,
onpegensatoLmx bopmy 3gaHuns. B JaHHOM nprmepe TOUKM yKa3blBaUCb Mo
YaCoOBOW CTPesike, HAUNHAs B HUXXHEM IEBOM YTy 3aHUS.

Co3aaHuve 1 rpynnMpoBaHmMe Harpy3oK
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Mpumep 2

Z-npodunb BblpaxeH B KO3dduLMeHTax jaBNeHMs.
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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. TakXxe

Co3zaHuve BeTPOBbIX Harpysok (ctp 31)

CBOICTBa BETPOBbIX Harpy3ok (ctp 118)

CosgaHvie n rpynnupoBaHue Harpysok 34 Co3aaHve Harpysok
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3 PacnpeaeneHne n nameHeHue
Harpysok

B aTom pa3zene pacckasbiBaeTcs, kak Tekla Structures pacnpezensiet Harpysku
No ZeTansaMm, a Takke Kak MOXHO U3MEeHUTb Harpy3ku 1 pacnpeeneHue
Harpysok.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXeE:

MpuKpenneHne HarpysokK K feTansam Uanv MecTornosioxeHnsaMm (cTp 35)
MNMpnMeHeHne Harpy3ok K geTtanam (cTp 36)

3mMeHeHVe Harpy>XeHHOro otpeska wan obnactu (cTp 38)
ViameHeHVe pacnpegeneHunsa Harpysku (ctp 39)

VI3mMeHeHVie MecTonoNoXeHNA U KOMMNOHOBKU Harpy3ku (ctp 41)

MNepemelleHmne KOHLA NN yraa Harpyskm ¢ MOMOLLbIO py4yek (cTp 44)

3.1 NMpukpenseHne Harpysok K getanaam naum
MeCTOMNOoJI0XKEHUAM

Ans MOoZeNnMpoBaHNA Harpy3km MOXHO MNPUKPEernnTb K AeTaldaM Nnn
MOIOKEHUNAM.

MpuKpenneHne Harpy3kun K AeTanu CBA3biBaeT HArpy3ky 1 AeTaslb B MOAE/N.
MepemelleHne, KONMPOBaHWeE, yaaneHne 1 T. N. AeTann oTpaxaeTcst Ha
Harpyske. Hanpumep, Harpysky npesBapuTesIbHOro HanpsixXeHs MOXHO
NPVKPENUTbL K AeTanu, yTobbl Harpy3ka nepemMeLLianacb BMecTe € 3TOM
AeTanblo 1 ncyesana nNpu yaaneHuu getanu.

Ecnwn Harpyska He npukpenneHa kK getanu, Tekla Structures ¢ukcmpyet
Harpy3Ky B NMOJIOXEHMAX, yKa3aHHbIX MPU CO34aHNM Harpy3Ku.

PacnpegeneHune n M3MeHeHne Harpy3ok 35 MpuKpenneHne HarpysokK K AeTansMm uim
MECTOMONOXKEHWSIM



APUM. [lpukpennTb Harpysky K AeTann rnocie co3jaHnsa Harpyskmn Heb34.

OTKpenuTb HarpysKy oT AeTann Noc/e CO34aHNA Harpy3ki HeNb3s.

Cm. TaK)Ke

MNprmMeHeHne Harpysok K getanam (cTp 36)

3.2 lNMprMeHeHWe Harpys3okK K agetansam

Ans NpUMeHeHNs Harpy3oK B pac4eTHOW MOAENN CTPOUTENbHOM KOHCTPYKLIMN
Tekla Structures BbINONHAEGT MOUCK AeTasiel B yKa3aHHbIX BaMu obnactax. [ns
KaXkZ,0l Harpy3km MOXHO OMpeaennTb AeTanu, HaxoAsLmecs nog ee
AericTBMeM (Mo MMeHaM Uam € MomoLLbo unbTpa Beibopa), 1 061acTb NOMCKa
(orpaHn4mMBatOLLYHO PaMKy Harpyskm).

OnpepeneHve HeCyLLUX HarpysKy geTtaneil No UMeHn
MOoXHO nepeyvyncinTb getann, Hecywme Harpysky, uam getaianm, He Hecywimne

Harpysky.
1. [Baxabl WeNKHUTE Harpy3ky, KOTOpPYH TpebyeTca pacnpesenTb No
AeTansim.

OTKpoeTca ANanoroBoe OKHO CBOWCTB Harpysku.
2. HaBknaake PacnpepeneHwue:

a. Bcnucke fleTanu nop Harpyskamm BbibepuTe OAVH U3 CleAyoLLnX
BapVaHTOB:

*+  BkAwu4YnTb geTtanu no HasBaHUIo, YTOObI 3a4aTb AeTain,
KOTOPbI€ HaxXo4ATCA Mo Harpy3|<oV|.

*  WUcknwo4unTtb AeTanun No HasBaHUIO, YTOObI 3a4aTb AeTallN,
KOTOPble HE HAaX04ATCA NMo4 Harpy3|<0|7|.

b. BBeauTe nMeHa getanemn.

r]pl/l 3d4aHNN NMEeH AETa]'IEVI MOXHO NCMoJ1Ib30BaTb NOoACTaHOBOYHbIE
3HaKwu.

3. Haxmurte KHOTKY N3mMeHUTb, 4TObbI COXPaHNTb 3MeHeHNe.

Mpnmep

B faHHOM NpuMepe packockl He HeCyT paBHOMEPHYH Harpysky:

PacnpegeneHune n N3MeHeHMe Harpy3ok 36 MpUMeHeHKe Harpysok K AeTansim
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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 HecyLMX Harpy3Kky AeTtasneil c NOMOLLbIO
dunbTpa BLIGOPA

OnpegennTb HecyLLme Harpysky getanm MOXHO C MOMOLLbIO GUABTPOB
BblbOpa.

Mpexae yem NpUCTYNnTb, NPOBEpPbLTE, eCTb I NOAXOAALLNY GUNbTP BbIGOpA.
Ecnwv HeT, co3painTe ero.

1. [Baxabl WeNKHUTE Harpy3ky, KOTOpPYH TpebyeTca pacnpesenTb No
AeTansim.

OTKpoeTcs ANanoroBoe OKHO CBOWCTB Harpysku.
2. Ha Bknagke PacnpepgeneHue:

a. B cnucke fleTanu nop Harpyskamm Bbi6epuTe OAVH U3 CNeAyoLLnNX
BapVaHTOB:

*  BknawunTb getanu, NCNosib30BaThb (I)I/Ianp, YTOObI 3a4aTb
AeTasin, KOTOpPble HaXxo4ATCA Mo Harpy3|<0|7|.

*  WUcknwounTtb getanun, NCnosb3oBaTb (I)I/I.ﬂpr, UTObbI 3a4aTb
AeTasin, KOTOpPble HE HAaX04ATCA No4 Hany3KOI7I.

b. BbibepuTe BO BTOPOM cnvcke GuabTp Bbibopa.

3. Haxmurte KHOTKY N3mMeHnTb, 4TObbI COXPaHNTb 3MEHEHWA.

Mpnmep

B faHHOM NpuvMepe paBHOMEPHYHO Harpy3sky HecyT AeTanu, COOTBETCTBYOLLNE
duneTpy Beam_Steel:

Pacnpe,qeneHme N M3AME€HeHWNe Harpy3ok 37 |_|pI/IMeHEHI/Ie Harpysok K getandam



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]

OrpaHuuYMBaKOLLas paMKa HarpysKmu

OzpaHuyuearowasl paMKa NpeacTaBnsieT coboi 06beM BOKPYr HarpysKku, B
kKoTopoMm Tekla Structures nLLeT HecyLLe Harpysky AeTanu.

B fononHeHwme K dpunbTpam Belbopa nam GuasTpam No UMeHaMm getanen, Ans
NMOMCKa HeCyLLX HarpysKy AeTaneii MOXHO NCNOb30BaTb OrPaHNYMBAIOLLYHO
PaMKy Harpysku.

Y KaXzol Harpyskun nmeetcs cobCTBeHHast orpaHnYMBaroLLas paMmka. MoxHo
onpesenTb pasMepbl OrpaHMYmMBatoLLel pamMkmn no ocsiM X, Y 1 Z TekyLuen
paboyeli N1ocKoCTU. Pazamepbl OTCUNTLIBAOTCA OT ONMOPHOM TOUKM, IMHUN U
061acTn Harpysku.

PaccTosiHUs (CTp 38) CMELLEHUS OT OMOPHON NNHUM U 061aCTN He BAUAIOT
Ha pa3Mep OrpaHNYMBatOLLIEN PaMKM.

3.3 /I3MeHeHue Harpy>KeHHoOro oTpesKa uimn oébnactm

Ecnn nuHelnHas, pacnpegeneHHas Uiy paBHOMepHas Harpyska BO3AenCcTByoT
Ha OTPe30K UM 061acCTb, KOTOPble CN0XHO BblIOpaTb B MOAeny, BblbepuTte
CoCeZHWNN OTPe30K UM 06nacTb. 3aTeM onpeaennTe pacCTOAHNSA CMeLLeHNs
OT TOYeK Hayana oTcyeTa Harpysku, YTobbl 3aaTb OTPE30K WK 06NacTb.
Harpy>eHHbI1 0TPe30K MOXHO YKOPOTUTb, YAINHUTL U Pa3genmnThb, a
Harpy>eHHy 061acTb — yBeNNYNTb AN YMEHbLUUTb. PaccToAHWA
CMeLLeHNs MPUMEHSAIOTCA TONIbKO K BHELLUHVM KPOMKaM Harpy3ok, HO He K
OTBEepPCTUSIM B PaBHOMEPHbIX HarpysKkax.

YT06bl 334aTb PACCTOAHUSA CMELLEeHUS NS HAarpysKy, BbIMONHUTE CiedytoLLme
AeNCTBUA.

1. [Baxabl WeNKHUTE HarpysKy, YTo6bl OTKPbITh 411aN0roBoe OKHO ee
CBOWCTB.

2. HaBknagke PacnpepeneHwve BBejyTe 3HaYeHMe PacCTOSAHUIA B NONAX
PaccTtosiHuA:

Pacnpe,qeneHl/le N M3ME€HeHWNe Harpy3ok 38 Vi3meHeHne Harpy>eHHoro oTpeska nan obnactu



*  YT0b6bl yKOPOTUTb UN Pa3fennTb OTPe30K NOA NNHENHON Harpy3Kowm,
BBEeAMTE MNOJIOXKNTE/IbHbIE 3HaYeHUsa a u/unu b.

*  YT06bI YANVHUTBL NVHENHYIO Harpy3Ky, BBeAUTe oTpuLaTe/bHble
3HaueHua a n/mnn b.

szl o] e’ P

*  YT106bl yBENINUUTL 061aCTb NMOJ pacnpeAeneHHOM Harpyskom nam
PaBHOMEPHOW Harpy3komn, BBeANTe NONOXNTEIbHOe 3HaYeH e a.

*  YT106bl yMeHbLWNTL 06/1aCTb NOA pacnpeseneHHON HarpysKom unm
PaBHOMEPHOW Harpyskoun, BBeAUTe OTprLaTebHOe 3HaYeH e a.

/T/

s

3. Haxmute N3MeHUTb, YTOObI COXPaHUTb N3MEHEHUS.

Cm. TakXXe
VI3meHeHVrie MecTonoNoXeHNA U KOMMNOHOBKU Harpy3ku (ctp 41)

MNepemelleHne KOHLA NN yraa Harpyskm ¢ MOMOLLLIO py4yek (cTp 44)

3.4 V3meHeHMe pacnpeaeneHnsa Harpysku
Mo>HO M3MeHUTb TO, kak Tekla Structures pacnpegensietT Harpysku.

1. [BaxAbl WeNKHUTE HarpysKy, YTobbl OTKPbITb 41aN0roBoe OKHO ee
CBOWCTB.

2. [leperianTte Ha BKIaAKy 3arpy3suTb NaHesb.

3. B cnucke Kpy4yeHue BbibepuTe, B O4HOM N B ABYX HanpaBieHUsX
pacnpeAensitb Harpysky.

4. Ecnn napameTp Kpy4yeHue ycTaHOBNEH B 3HaYeHe OAWH, 3asaliTe
HamnpasneHne 0CHOBHOM ocu. Ecnn napameTp Kpy4yeHue ycTaHOBNEH B
3HayeHVe ABOMHOIN, He06X0AMMO 33aTb Harnpas/eHne OCHOBHOWN OCK,
YTO6bI MOXHO 6bII0 BPYUHYH OMNpeAenTb BeC Ha OCHOBHO OCH.

PacnpegeneHne n nsmMeHeHve Harpysok 39 Mi3meHeHne pacripeseneHuns Harpysku



BbINONHNTE OAHO N3 CIeAyHOLLNX AEACTBUIA.

*  YT06bl BEIPOBHSATH HanpaBaeHe OCHOBHOM OCK MO AeTanu, HaxMumTe
kHonky MapannenbHo getanu nnv NMepneHAUKYNSAPHO AeTanu U
BblGepUTe AeTanb B MOAENN.

*  Yro6bl pacnpesennTb Harpysky B HanpasneHun rnobansHo ocn X, Y
nnn Z, eBegnte 1 B COOTBETCTBYIOLLIEM MOJe B pa3zgesne HanpaBneHue
OCHOBHOIA ocu.

*  YT06bl pacnpesennTb Harpy3sky B HECKONBbKMX HanpaBneHusx
rnobanbHbIX OCeil, BBeAMTE KOMMOHEHTbI BEKTOPA HanpaB/ieHus B
COOTBETCTBYHOLLMX MONSIX B pa3jene HanpaBneHue oCHOBHOW ocu.

UTob6bl NpOBEPUTHL HanpaBieHe OCHOBHOWM OCY BbIOpaHHOI Harpy3km Ha
BUAE MOZeNN, HaxMuTe KHonKy OTo6pakaTb Hanpas/eHne Ans
Bbl6paHHbIX Harpy3sok. Tekla Structures nokasbiBaeT OCHOBHOeE
HanpasieHne KpacHOM INHNENN.

#1

i

B cnncke ABToMaTU4YeCcKmnin BeC Ha OCHOBHOM OCU BbibepuTe, byaeT
Tekla Structures aBToMaTnyeckn B3BeLLMBaTb OCHOBHOE Harnpas/ieHve B
pacrnpezeneHnn HarpysKku.

MNpw BbIGOpEe BapraHTa HeT BBeanTe 3HaveHme B none Bec.

B none Yron paccemBaHuA Harpyskm 3aZanite yros, rnog KotopbiMm
Harpyska npoeLmupyeTcs Ha OKpyXXatoLLye AeTanu.

B cnucke Ucnonb3oBaTb pacnpeaeneHme Harpyskum ans
HepaspbIBHOM CTPYKTYPbl PaBHOMEPHO HarpysKku 3aganTe
pacnpezeneHne onopHbIX peakLmii B NepBOM U NoCaeAHEM NpoaeTax
HernpepbIBHbIX NePeKpPbITUIA.

* Bblbepute fla ans ncnonb3oBaHMa pacnpegeneHus 3/8 n 5/8.
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« Bblbepute HeT gns ncnonb3oBaHusa pacnpegenenmvs 1/2 n 1/2.

HaxmunTe UISME@HUTb, UTOObI COXPAHUTL N3MEHEHUS.

PacnpegeneHvie 1 U3MeHeHMe Harpy3okK 40 N3meHeHWe pacnipeseneHust Harpysku



Mpumep

Mpwv pacnpocTpaHeHn Harpy3kn B ABYX HarnpaBieHNsX aBTOMaTUYeCcKuiA BeC
OCHOBHOI OCU 1 3HaYeHWe Beca BAVSIIOT Ha A0 HarpysKku, npuaaraemMble K
OCHOBHOU OCU U K NEePNEHANKYNSIPHO OCK.

+  Ecam napameTp ABTOMaTU4YeCcKniA Bec Ha OCHOBHOA ocm MeeT
3HauyeHVe fla, To pacnpegeneHuve 6yAeT NPONopLUMOHaNbHO TpeTbeit
CTeneHu A/IMH NHTEePBAasIOB B 3TUX ABYX HanpaBaeHUsiX. 3TO 3HAYUT, Yem
Kopoue MHTepBas, TeM 60/blue BO3AENCTBYOLLAA Ha HEro A0S Harpy3Ku.
Mpwv 3TOM 3HaYeHMe NnapameTpa Bec HM Ha YTO He BAKSseT.

+  Ecam napameTp ABTOMaTU4YeCKMiA BeC Ha OCHOBHOIA ocu MeeT
3Ha4veHune HeT, To 3HaveHMe NapameTpa Bec (paBHoe 0.50 B JlaHHOM
npumMepe) onpejenseTt pasjeneHne Harpysku.

CM. Takxke
MNapameTpbl NnaHenun Harpysok (ctp 119)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

3.5 NIameHeHne MeCTONO/IOXKEHUSA N1 KOMIMOHOBKM
Harpysku

MecTononoxeHve nam KOMMOHOBKY Harpy3ok MOXHO N3MEHATb C MOMOLUbHO
MHCTPYMEHTOB NpAMOro NMsMeHeHnA.

MNpexae yem NPUCTYNUTL:

"
*  Y6eauTechb, YTO NepekoyaTenb R Mpsamoe nsmMeHeHne akTBEH.

PacnpegeneHune n N3MeHeHMe Harpy3ok 41 VI3MeHeHVe MeCTOMONOXEHWS NN KOMIOHOBKM
Harpysku



*  BbibepuTe Harpysky.

Tekla Structures oTobpaxaeT py4ku 1 pa3mepsbl, C MOMOLLbI KOTOPbIX
MOXHO M3MEHUTb Harpysky.

Ecnn BbIGpaTh pyyKy 1 HaBeCTU yKa3aTe/lb MbILIM Ha 3HAYOK i , Tekla
Structures 0TO06pa3nT NaHeNb NHCTPYMEHTOB C AOMONHUTEIbHbIMU
KOMaHZaMu Ans n3MeHeHns obbekTa. Habop A0CTYNMHbIX KOMaHA 3aBUCUT
OT TMMNa U3MEHAEMOMN HarpysKku.

YT06bl UI3MEHUTEL MECTOMOIOXEHME NN KOMMOHOBKY Harpy3ky, BbIMOSHUTE
cnepyroLme AeicTBuS.

3apjaua AeircTBue Tunbl Harpysok
PaspeLwinTtb 1. BbibepuTe py4Ky B ONOPHON ToueuHble
OMOPHOI TOUKe TOYKe Harpysku. Harpysku,
Harpyskm NINHEeViHble
BI/IF;gTbCFI B 2. YT0bbI YKa3aTb, B KaKunX HArDV3KU
g HOM, ABYX UK HaMNpPasneRnAX MoXeT acﬁye e,l'IEHHbIe
Bgex + ABY ABUraTbCs pyyka, Bblbepute Ear p3|<A|/|
HanpasieHnAX AV 113 BAPWNAHTOB B crilAcke Ha TEMI?I)(/E‘ aT’ Hble
P naHenn NHCTPYMEHTOB: patyp
Harpysku,
< ¥ x BETpPOBble
- Harpysku
E Mepemectute & 30
2, MepemectuTe B nnockocTy XY
T HEpEF.IEIITHTI: B HanpaeneHnuK ock Fi
Takxe MOXHO HaxvmaTb
knasuwwy TAB gns nepebopa
BapuvaHTOB.
3. YT06bI NepemMecTUTb Py4Ky B
npesenax onpezesieHHON
MJOCKOCTWY, LWWEIKHUTE = 1
BblbepuTe NN0oCKOCTb.
MNepemecTnTb MNepeTalmTe pyyKy B ONOPHOM ToUKe | Bce Harpysku
TOYEYHYH Harpyskm B HOBOe MecCTo.

Harpysky nam
KOHeL, NN yron

Harpysku

MepemecTnThb MepeTalymTe pyyky NMHUM B HOBOe | JIHEliHble

NNHENHY MecTo. Harpysku,

Harpysky mam pacnpeseneHHble

KPOMKY Harpysku Harpysku,
paBHOMepHbIe
HarpysKku,

PacnpegeneHne n nsmMeHeHve Harpysok 42

Harpysku

TemnepaTypHble

Vi3MeHeHMe MeCTONoNOXEeHNS NI KOMMIOHOBKN




3apava AeiicTtBne Tunbl Harpysok
Harpysku,
BeTpOBble
Harpysku
OT0bpasnTb nn . BbibepuTte pyuky. NnHenHble
CKPBITL PA3MEPBL 15 Ha nanenn NHCTPYMEHTOB Harpysku,
npsAMoOro P pacnpejeneHHble
N3MEHeH s LWENKHUTE &. Harpysku,
3. LlenkHwnTe 3HayoOK rnasa, Ytobbl | PABHOMEPHbIE
0TO6PasnTb NN CKPbITb Harpysku,
OPTOroHanbHbIe UK TEMMNEPATypHbIE
rabapuTHble pa3mMepsbl: Harpysku,
BEeTpOBble
I X HarpysKku
| ﬂ / * py
© Pazmepui X, ¥, Z
€ Total dimensions
N3meHUTb pa3mep | MNepeTalunTe cTpesky pasMepa B NnHenHble
HOBOE MecTO Wn: Harpysku,
n HHbl
1. BblbepuTe cTpenky pasmepa, Eg‘; p3er,V<Iane €
KoTopyto TpebyeTcs aB%Me, Hbie
nepemMecTuTb. P P
Harpysku,
YT06bl N3MEHUTL pa3mMep C TemnepaTypHble
0601X KOHLIOB, BbibepuTe 06e | Harpysku,
CTPenKku. BeTpOBble
2. BeeauTe C knaBvaTyphl Harpyskm
3HayeHVe, Ha KoTopoe
TpebyeTcs N3MEHUTb pasmep.
YTO6bl HaYaTb CO 3HaKa «MUHYC»
(-), BOCNoNb3ynTech Lundposomn
KnaBnaTypoi.
YTobbl BBECTN abCONOTHOE
3HayeHVe pa3mMepa, CHavana
BBeAuTe 3HaK $, a 3aTem
3HayeHwVe.
3. Haxmute knasuy Enter nnu
KHormky OK B fnanioroBom okHe
BBeauTe MecTononoXeHve B
BUAe uncna.
MNokasaTb nau . BbibepuTe pyuky. PaBHOMepHbIe
CKPBITL PyHK 2. Ha naHenu NHCTpyMeHTOB Harpyski1
cpesHUX Touek i
pPaBHOMEPHOIA LenKHuTe /.
Harpysku
Pacnpe,qeneHme N M3ME€HeHNe Harpy3ok 43 VI3MeHeHre MeCcToONOIOXEHNS NI KOMMOHOBKM

Harpysku




3apava AeiicTtBne Tunbl Harpysok

[lo6aBnTb MNepeTawmTe pyyky cpesHeit Toukn | PaBHOMepHble

rNoBble TOYKU B o Harpyskm
y ~*" B HOBOE MecTo. Py
paBHOMEpPHYHO
Harpysky
YpaneHvie Touek | 1. BbibepuTe O4HY WAV HECKOJIBKO | PaBHOMepHbIe
N3 paBHOMEpPHOW OMOPHbIX TOYEK. Harpyskm
Harpyski 2. Haxmute knasuwy Delete.
Cm. TakXXe

lNepemelleHne KOHLA NN yrna Harpyskm ¢ NOMOLLbI py4yek (cTp 44)

3.6 lNepemelleHVe KOHLA UIN Yyriia Harpysku c
NOMOLLbI0 py4YyeK

Tekla Structures 0603HayaeT KOHLbI U Yr/ibl HAarpy3ok pyykamu. C MOMOLLbHO
3TUIX PyYek MOXHO nepemMeLLaTb KOHLbI U YI/ibl Harpy3ok, He NCMoNb3yst
PeXVM NPSIMOro U3MEHEeHMs.

=
1. Yb6eanTech, 4TO Nepeknroyatens NMpsamoe nsmeHeHve R He aKTUBEH.
2. BblbepuTte Harpysky, YTo6bl OTO6PA3NTL ee pyuUKU.

Mpwv BbI6Ope Harpy3KmM pyukr CTaHOBATCA MypPrypPHbIMU. Y TMHENHbIX
Harpy3ok py4ka nepBoro KOHLA MMeeT XeNTblli LBeT.

3. LenkHwnTe py4ky, KOTOpyto TpebyeTcs nepemMecTuThb.
Tekla Structures BblgensieT pyuky.

4. T[lepemecTuTe pyuKy Tak Xe, Kak 110601 gpyron o6bekT B Tekla Structures.

Ecnn B meHto daian --> HacTpoiiku --> MNepekntoyaTenm yctaHoB/eH
dnaxok NepeTackmBaHme, NPoOCTO NepeTaLyMTe pyyky B HOBOE MeCTo.

PacnpegeneHune n N3MeHeHMe Harpy3ok 44 MepemeLLeHMe KOHLLA WAV YI/a Harpyskm ¢
MOMOLLIbIO py4ek



CM. TaK)Ke

VI3ameHeHVrie MecTononoXeHnsa NI KOMMNOHOBKU Harpysku (ctp 41)

PacnpegeneHune n N3MeHeHMe Harpy3ok 45 MepemeLLeHMe KOHLLA WAV yra Harpysku ¢
MOMOLLIbIO py4ek



4

4.1

PaboTa c Harpyskamm u
rpynnamMmm Harpysok

B 3TOM pa3zene nosicHsieTcs, Kak paboTaTk C Harpy3kaMu 1 rpynnamm
Harpysok.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

MacwtabrpoBaHme Harpy3ok B BUAAxX Mogenu (cTp 46)
lNpoBepka Harpy3okK 1 rpynn Harpysok (ctp 47)
MNepeMelleHMe HarpysokK B Apyryro rpynny Harpysok (ctp 50)
SKCMNOPT rpynn Harpysok (cTp 51)

VimnopT rpynn Harpy3sok (ctp 51)

MaCI.l.ITa6I/IPOBaHVIe Harpysok B BUaax Mmoagenu

Tekla Structures MoxeT MacLLTabrpoBaTh Harpysky BO Bpems
MOZAeNIMPOBaHNS. ITO rapaHTUpPYeT, YTO Harpy3KM He ByAyT HaCcTONbKO Masbl,
YTO6bI BbITb HE3aMETHBIMU, U HACTONBKO BEMKM, YTOBbI 3aCNOHATL

CTPYKTYpPY.

1. B meHo ®aiin BbibepuTe HacTpouikm --> MapameTpsbl 1 nepenguTe K
HacTporikaM MogenmnpoBaHue Harpysku.

2. HaBknagke AAnvHa cTpenku BBeAMTe MVHVIMaNbHblE N MaKCUMaNbHble
pasmMepbl ANt TUMOB Harpy3oK.

3. Haxmunte OK.

Mpnmep

3ajaAnM, UTO ANA TOUEUHbIX HAarpy3oK BeanynHon 1 KH 1 MeHee AnnHa
cTpenku B Mogenu pasHa 500 MM, a AN TOUeUHbIX Harpy3oK BeINYMHOM
10 kH n 6onee — 2500 mm. Tekla Structures nMHeMHO MacwTabupyeT ANUHY

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 46 MacwtabrpoBaHme Harpysok B BUAAX MOAeNN



CTPEeNKn ANA BCEX TOYEYHbIX Harpy3ok, umerLyx sennymnHy ot 1 4o 10 kH, B
npegenax ot 500 go 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

EAnHMLbI N3MepeHns 3aBUCAT OT HaCcTpoek B MeHto Pauin --> HacTpouikm -->
MNapameTpsbl --> EAUHULBI N AeCATUYHbIE pa3pagbl .

CM. TaK)Ke

PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 46)

4.2 TpoBepKa Harpy3okK 1 rpynn Harpy3sok

[ns NpoBepKY Harpy3oK 1 rpynn Harpy3ok NpeaycMoTPeHO HeCKOJIbKO
Ccnoco6oB.

3anpoc CBOMCTB Harpysku

MO>XHO NpoBepPUTb rPynny Harpy3oK 1 BeANYNHY Harpy3km n oTobpasnTb NX
Ha Buge mogenu. Tekla Structures Takxxe BbIBOAUT AONONHUTENbHYHO
MHPOpMaLMIO O Harpyske B A1NaNOroBoM OKHe 3anpocnTb 06beKT. Ecnv B
ANanoroBomM okKHe PacueTHble n npoeKTHblie Moaenn Bbl6paHa pacyeTHad
mogenb, Tekla Structures Takxe BblgensieT AeTanu, HecyLe HarpysKky B 3Tow
pacquHon Mojgenu.

1. B AananoroBom okHe PacyeTHble N npoeKTHble Moaenn Bbl6epVITe
pacyeTHYO MOA€eNb.

2. BblbepuTe Harpysky Ha BUAe MOAENN.

3. LUWenkHnTe NpaBoi KHOMKOW MbILLU U BblbepuTe 3anpocnTb.

Tekla Structures otobpa>kaeT rpynny Harpysok 1 BeAnYnHy Ha BUAE MOAENN U
BblAeNseT AeTanun, HecyLe HarpysKky B BbIBpaHHOM pacyeTHOM Mogenu.

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 47 MpoBepka Harpy3okK v rpynn Harpy3ok




TakxXe NOSIBNSIETCSA ANANOrOBOE OKHO 3anpoCcuTb 06EKT, cojepxallee
AOMONHUTENBHYH MHGOPMAaLMIO 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 KOTOPOW NpUHaANEXUT

Harpyska
MOXHO NPOBepUTb, K KakiM Fpyrnmnam Harpy3ok NpuHagnexar BblbpaHHble
HarpysKu.

1. HaBknagke PacuyeT v npoekTupoBaHmMe BoibepuTe Mpynnbl Harpy3sok.
2. BblbepuTte Harpysky B MoAenu.

YT0bbI BbIOPaTh HECKONBKO Harpy3ok, yaepxxmsanTte knasumwy Ctrl nnu
Shift.

3. B ananorosom okHe Fpynnbl HAarpy3oK HaxmMuTe KHonky Mpynnbl
Harpysok no BUAaMm Harpysox.

Tekla Structures BblZgensieT rpynny Harpy3oK B 41anoroBOM OKHe.

PaboTa c Harpyskamu 1 rpynnamm Harpy3ok 48 MpoBepka Harpy3oK v rpynn Harpy3ok



Kak y3HaTb, Kakue Harpy3ku BXoAAT B rpynny Harpysok

MO>XHO NpoBepuTb, KakMe Harpy3kmn NpuHaanexar K BblopaHHOM rpynne
Harpysok.

1. HaBknagke PacuyeT v npoekTupoBaHme BbibepuTe Mpynnbl Harpy3sok.
2. B ananorosom okHe Fpynnbl HAarpy3okK:

a. BbibepuTte rpynny Harpysok 13 cnmcka.

b. HaxmuTe kHonky Fpynnbl Harpysok nNo BUAam Harpysok.

Tekla Structures BblgensieT B MOAENN HArpy3Kku, NpUHaaiexaline K
AAHHOU rpynne Harpysok.

MpoBepka Harpysok c NOMOLLbIO OTYETOB

MOXHO CO3jaBaTb OTYETbI MO Harpyskam 1 rpynnamM HarpysokK U
NCNONIb30BaTh UX AN NPOBEPKM MHGOPMALMM HArpy30oK 1 rpymnmn Harpysok.

Mpwv BbI6Ope B OTUETE MO Harpy3kaMm CTPOKW, coAepxallelt naeHTudukaTop,
Tekla Structures BblZensieT 1 BolbpaeT COOTBETCTBYHOLLYHO Harpysky B
mMozenu.

B Tekla Structures npefycMoTpeHbl cnegyroLime CTaHAAPTHbIE WaboHbI
OTYETOB A/151 HAarpy30K W1 rpynn Harpy3ok:

* L Loaded Part

* L Loadgroups

* L Loadgroups and loads
* L Loads

* L Part Loads

Mpumep

[na oTyeTa B JAHHOM MNpyIMepe NCNob3yeTcs LWabaoH
L Loadgroups and loads:

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 49 MpoBepka Harpy3okK v rpynn Harpy3ok



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 MMepemelleHMe Harpy3oK B APYryto rpynny Harpysok

MOXHO U3MEHUTb rpynny Harpy3ok, K KOTOPOI MPUHAANEXNUT Harpy3ka, Uau
nepemMecTuUTb Cpa3dy HECKONbKO Harpy3oK B APYryto rpynmny Harpy3ok.

YT0o6bl NepeMecTUTb Harpy3ku B Apyryto rpynmny Harpy3ok, BbIMOJAHWUTE O4HO

13 CnesyroLmnx 4encTBui.

3apgaua

DenctBue

I3meHeHwMe rpynnebi
Harpy3oK Anst Harpysku

ABaxAabl LLEeNKHNTe Harpysky B Mojgenun.

2. B AnanoroBoM OKHe CBOWCTB Harpy3sku:

a. Bblbepute HOBYHO rpynny Harpysok B
cnvcke ims rpynnbl HarpysKku.

b. HaxwmuTte KHonky N3MeHUTb.

MepemeLleHne Harpysok B
APYryro rpynny Harpysok

BbibepuTe Harpysku B MOAeNu.

2. HaBknazake PacyeT n npoeKTupoBaHue
BblbepuTe Mpynnbl Harpysokx.

3. B avanorosom okHe Fpynnbl Harpysok:
a. BbibepuTte rpynny Harpysok.

b. Haxwmute kHonky N3mMeHUTb rpynny
Harpyskmu.

Cm. TaK)Ke

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok

lpynnupoBaHue Harpysok (ctp 19)
PaboTa c Harpyskamu u rpyrnnamu Harpysok (cTp 46)

50
Harpysok

MNepemelleHve Harpy3oK B ApYryro rpynny



4.4 SKCNoOpT rpynn Harpysok

Fpynnbl HAarpy30K MOXHO 3KCMOPTMPOBAaThb B Galin 1 3aTeM UCNONb30BaTb VX B
Apyroii mogenwn Tekla Structures.

Mpexae Yem NpUCTynnTb, y6eanTech, UTO HEO6X0AMMbIe rpyMMbl HAarpy30K
CO34aHbl.

1. HaBknagke PacuyeT v npoekTupoBaHuMe BbibepuTe Mpynnbl Harpy3sok.
2. B awanorosoM okHe lpynnbl HarpysoK:

a. BblbepuTe rpynny nam rpynnbl Harpy3okK, KoTopble TpebyeTcs
3KCNOPTUPOBATb.

YT06bl BbIOpaTh HECKOILKO FPYMM Harpy3ok, yaepXnBanTe KnaBuLly
Ctrl nnun Shift.

b. HaxmuTe KHOnKy IKCNOPT.
3. B AvanoroBom okHe SKCMOPTUPOBATb FPynnbl Harpy3oK:

a. HanamTte nanky, B KOTOPOU TpebyeTcs COXpaHUTb darin rpynn
Harpysoxk.

b. Beeaunte umsa agnsa ¢arina B nosne Bol6paHHbIe.

c. Haxmunte OK.

®arinbl rpynn Harpy3oK VMeKT paclupenmve . 1gr.

Cm. TakXKe
VimnopT rpynn Harpysok (ctp 51)

lpynnnpoBaHve Harpysok (ctp 19)

4.5 ViMnopT rpynn Harpysok

FPynnbl HAarpy30K MOXHO MMMNOPTMPOBATL 13 Apyro mogenn Tekla Structures,
npeABapuTenbHO 3KCNOPTUPOBaB NX B Gal.

Mpexae Yem NpPUCTYNNTb, ybeamnTecb, YTO HeObXoAVMble TPynMbl HAarpy30K
3KCMOPTUPOBAHLI B dalin.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BblbepyTe MPpynnbl Harpysokx.
2. B awnanorosoM okHe Ipynnbl HAarpy3oK Haxmute KHoOMky MMnopr.
3. B awnanorosoM okHe UMNOpTMpOBaThb rpynnbl HarpysKu:

a. Hanawnte nanky, B KOTOPOW HaxoAMUTCA ¢ain rpynm Harpysok.

b. BbibepuTe $parin rpynmn Harpysok (. 1gr) 415 MMNopTa.

c. Haxwmunte OK.

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 51 IKCAOPT rpynn Harpy3ok



CM. TakXxe
SKCMopT rpynn Harpysok (ctp 51)

lpynnupoBaHue Harpysok (cTp 19)

PaboTa ¢ Harpyskamu 1 rpynnamm Harpysok 52 VIMmopT rpynn Harpysok



5 Co34aHVe pacyeTHbIX Mojenen

B aTOM paszene nosicHAeTCs, Kak co34aBaTb pacyeTHble mogenn B Tekla
Structures.

Co3paBaiiTe pacyeTHble MOAENN TakK, YTOBbI OHU COAEePXKanu TONbKO
OCHOBHble KOHCTPYKTUBHbIE ZieTanu, KOTopble BaM HEO6XOAMMO paccunTaThb U
CNpoeKTUPOBaTh. He Bk/tOUaliTe B HUX AeTanu, KOTOPbIE He HeCyT Harpysky.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXeE:

Ob61bekTbl, BKIHOUYEHHble B pacyeTHble mogenn (cTp 53)
PuUNbLTPLI B pacyeTHbIX Mogenax (cTp 54)
Cozepxnmoe pacyeTHoU Mozenu (cTp 55)

Co3gaHune pacyeTHOM Mozenu (cTp 56)

5.1 O6BbeKTbl, BKJ/IIOYEHHbIE B pacyeTHble Moaenu

MOXHO onpesennTb, Kakme 06bekTbl AO/MKHbI BKIHOUATLCA B PACUHETHYHO
mogenb. Tekla Structures aBToMaTnyeckn BKIOYAET UAM UTHOPUPYeT
HeKoTopble 0OBbeKThI.

CnepytoLime dakTopbl BAUAKOT Ha TO, Kakme 06bekThbl Tekla Structures
BKJIIOYaeT B pacyeTHble MoAenu:

+  OunbTp pacyeTHOW Mogenu (cTp 54)
+  CogepXxumoe pacyeTHo mogenn (cTp 55)

+ To, Kakve 06beKThl Bbl BblbpaeTe, fobasnsaeTe (CTp 68), yaansete
(cTp 68) nnn NponyckaeTe BPYyUHYH

Tekla Structures nrHopumpyeT B pacueTe cnegyroLime 06beKThl, Aaxe ecn OHU
BK/IHOYEHbI B PaCYETHY MOJeNb:

*  OTUNLTPOBaAHHLIE AeTanu 1N HarpysKu
*  O6beKTbl KOMMOHEHTOB (Masble AeTanu, 60NTbl U apMaTypHbIe CTEPXHI)

+  [leTanu c pacyeTHbIM KniaccoMm (cTp 145) MponycTUTb

Co3gaHue pacyeTHbIX Mogene 53 O6beKTbl, BK/IHOYEHHbIe B pacyeTHble MoZenn



+ [eTanu, COOTBETCTBYOLLAsA KOTOPbIM pacyeTHas AeTanb Oblna yaaneHa
(cTp 88)

CneayroLye KOMMOHEHThI 3aat0T pacyeTHble CBOCTBA CO34aBaeMbIX
AeTanen, No3Tomy 3TM AeTanu BKAKYAKTCS B pacyeTHble MOAENN:

+ HasBec (557)

* 3paHue (S58) 1 (S91)

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

Hanpumep, BepTrKanbHble 1 AnaroHanbHble geTann, Co3AaHHble
KoMmnoHeHTOM ®epMa (S78), B pacyeTe paccMaTprBatoTCA Kak packochl.

CM. Takxke
Kak npoBepunTb, Kakme 06beKTbl BKAKOUEHbI B PaCHeTHY Moenb (CTp 59)

i3mMeHeHVe cofepXnmMoro pacieTHom mogenu (ctp 60)

q)VIﬂprbl B paCyeTHbIX Moaensax

Ansa Bbibopa AgeTanei, BKIKOYaEMbIX B paCHETHYIO MOAeb, MOXHO
NCMonb30BaTh GUALTP pacyeTHoM Mozenun. C MOMOLLBI0 GUALTPOB TakXKe
MOXHO yKa3aTb, Kak1e 13 BKIKUaeMbIX B paCUeTHY0 MOoAe b AeTanei
LO/IKHBI CYNTATBLCA BTOPOCTENEHHbBIMU PacYeTHbIMU AeTansaMm Nan
packocamu.

B cBoncTBax pacyeTHou Mogenu (cTp 125) npeaycMOTpeHbl ciegyroLuime
dunbTpbI:

*  ®OunbTp pacyeTHoO moaenu
*  ®OUNbLTP ANA INEeMEHTOB-CBA3e
*  ®OUNbLTP BTOPOCTEMNEHHbIX 3/IEMEHTOB

311 GUNbTPbI OCHOBaHbI Ha GuAbTPax BbIbopa, 1 Tekla Structures coxpaHsaeT
X HAaCTPOMKM BMeCTe CO CBOMCTBAaMW pacyeTHOW Moenn. 3TO 3HAaYUT, YTO Bbl
MOXeTe BEPHYTbCS 1 MPOBEPUTL KPUTEPUIN, KOTOPbIE NCMOb30BaIUCh AJIA
Bbl6Opa 06BLEKTOB.

Tekla Structures aBToMaTUUeckn 06aBASET HOBble 06bEKTLI, CO3AaBaeMble B
busnueckor Mogenu, B pacueTHy Mojesib, eC/Ii OHW COOTBETCTBYHOT
KpUTEpPUSAM GUAbTPa PacYeTHOM MOAENN N COAEPXXMMOMY pacyHeTHOM MOoAenu
(ctp 55).

COBET Vcnonb3yinte ¢uabTp pacyeTHOn Moaenu, YTobbl oTGUNbLTPOBaTh U3

paC‘—IeTHO|7| MoZenn HeHecyme KOMNOHEHTbI, Hanpumep TopueBble
NAaCTUHbI, OrpaXXaeHna 1 Tpanbl.

Co3saHve pacyeTHbIX Mogenel 54 O6beKTbI, BKIHOUEHHbIE B pacyeTHbIE MOAENN



CM. TaK)Ke

O6bekTbl, BK/IHOUEeHHble B pacyeTHble Mogenn (cTp 53)

Copep>Xumoe pacyeTHoO mogenu

NMoMnMo dunbTpa pacyHeTHOW MoLenn, onpeaennTtb, Kakme o6 bekTbl
BKJ/TOYHAKOTCA B paCHETHYHO MOAE/Ib, MOXXHO MNMyTeM Bbl60pa cooTBETCTBYHOLLETO
3HayveHnsa napameTtpa Copaep>xmmoe pacyeT. MoAenmu.

BO3MOXHbI CeaytoLLme BapuaHThbI:

BapunaHT

OnucaHune

Bbi6paHHble geTann n
HarpysKm

BkntouatoTCsa TONbKO BblIbpaHHbIe AeTanu 1 Harpysku,
a Takxke AeTanu, co3j4aBaeMble KOMMOHEHTaMU, eCn
OHW COOTBETCTBYIOT KpUTepusam dbunbTpa pacyeTHOM
MoZenu.

YT06bl BNOCEACTBMM A06ABUTL UV YAANUTL AeTanu
N Harpy3Kku, CNonb3yliTe cneaytoLume KHOMKK B
ANAaNoroBoM okHe PacueTHble N NPOeKTHbIe
Mopenwu:

+ [o6aBuTb Bbl6paHHble 06BEKTbI

*  Ypanutb Bbl6paHHble 06BEKTbI

MonHaa mopgenb

BrkntouatoTcsa BCe rnaBHble feTann 1 Harpysku, 3a
NCKOYEHVEeM JeTanein C pacyeTHbIM K1aCcCoM

(ctp 145) NponycTuTb. Tekla Structures
aBTOMaTU4YeCcKn fobaBnsaeT usnyeckme 0b6LekTbl B
pacyeTHyt MoAenb Npuv UX CO34aHNN, eCI OHN
COOTBETCTBYIOT KpUTEPUAM GUNBTPa PacyeTHOMN
MOZenu.

3aaaTb OCHOBaHue
mMopenwu, sbi6bpas
AeTanun n HarpyskKu

BkntouatoTcs ToNbKO BbIbpaHHbIE KOMOHHbI,
nepexkpbITUSA, 6anky NepekpbITUA N Harpy3KK, ecsin
OHW COOTBETCTBYIOT KpUTepusam dbunbTpa pacyeTHOM
mozenu. Tekla Structures meHsieT KONOHHbI B
dunsnyeckor Mogenm Ha ornopel.

CM. TaK)Ke

PunnbTpbl B pacyeTHbIX Mogensax (cTp 54)

Co3zaHune pacyeTHOM Mozenu (cTp 56)

JlobaBneHvie 06BHEKTOB B pacyeTHYH MoZesb (CTp 68)
YpaneHne o6beKTOB 13 pacyeTHOM Mogenu (CTp 68)

I3MeHeHMe coaepXMOro pacyeTHor Mmogenn (cTp 60)

Co3gaHue pacyeTHbIX Mogene 55 O6beKTbl, BK/IIOYEHHbIe B pacyeTHble Moenn



5.2 CospaHwme pacyeTHOM Mmopenu

B Tekla Structures cyLiecTByeT HECKO/IbKO CMOCOHOB CO3aHNSA pacyeTHOM
MoZenu.

MOXHO CO34aTb pac4eTHYIO MOZeNb, KOTopasi BKAKOUaeT B cebs Bce geTanu u
Harpysku, NpucyTcTBytoLMe B GU3NYECKON MOAENN, NN TONbKO BbIBpPaHHbIe
AeTann n Harpyskn. MOXHO Takxe C034aTb HOBYHO pacyeTHY MoJenb nyTem
KOMMPOBAaHWA CyLLEeCTBYHOLLEN UK CO34aTb MOAE/b MOZANIbHOroO pacyeTa.

PekoMeHAyeM CHa4ana BKIKUNTb B PACHETHYH MOZE/b TO/IbKO KOJIOHHbI U
y6eanTbCs, UTO KOJIOHHbLI NapanienbHbl. Mocae 3Toro 406aBnsiNTe OCHOBHbIE
6ankn 1 Apyrvie HeobxoAnMble AeTanu.

CospaHve pacueTHOW Moaenm AJisi Bcex Uiv BblGpaHHbIX
06BbeKToB

1. HaBknagke PacyeT v npoekTUpoBaHmMe BoibepnTe PacyeTHble N
NPoOeKTHbIe MoAeNN, YTObbI OTKPbITL ANaNOroBoe OkKHO PacyeTHble u
NpoeKTHbIE MoAesNn.

2. HaxmwuTe kHonky Co3paTh, YTO6bI OTKPLITh AnanoroBoe okHo CBOACTBa
pacueTHOV Moaenu.

3. HaBknagke PacueTHas Mogenb BbibeprTe NPUIOXEHME pacyeTa,
KOTOPOe Bbl XOTUTE NCMONb30BaTh, 13 Cnicka NMpunoxkeHne pacyeTa.

4. BeguTe yHMKaNbHOE UMS ANt PaCUETHO MOAENN.

Hanprmep, MOXHO 1MCNONb30BaTh UMS, OMKChIBAOLLIEE HACTb
dunsmyeckoli Mogenn, KOTopy HEOBXOAMMO paccymTaTb.

5. UYT0bbI CAenaTh pacyeTHyr0 MoZesb 6osiee TOUHOW, BblbepuTe o4nH 13
cnepyrowmx GuneTpos (cTp 54):

*  ®UnbTp pacuyeTHOU Moaenu
*  ®UNbTP ANA 3N1eMEHTOB-CBAI3EN
*  ®UNbLTP BTOPOCTEMNEHHbIX 3/IEMEHTOB

6. BblbepuTe 04VH N3 BapMaHTOB COAEPXVMOro pacyeTHoOM Mozenu (cTp 55).
BHe 3aBMCMOCTM OT BbIOBpPaHHOIO BapmaHTa Bbl /Ierko MoxeTe 06aBUTb
(cTp 68) 1 yaanuTb (cTp 68) 06beKTbI BNOCNACTBUN.

* Bbl6paHHble AeTanu n Harpysku
* MonHasa mopens
+ 3apaTb OCHOBaHMe Mojenu, Bbi6paB AeTanun n Harpysku

7. Ecnn Bbl Bbibpanv Bel6paHHble AeTann v Harpysku i 3agatb
OCHOBaHWe moaenu, BbibpaB fileTann 1 HarpysKku, Bolbepute geTann n
Harpy3kun B GU3nNYecKon Mojenn.

Co3gaHue pacyeTHbIX Mogenen 56 Co3paHuve pacyeTHON Moaenu



Ans BbI6Opa 06BEKTOB MOXHO, HaNpYMep, NCMOJIb30BaTb KaTeropum
OpraHusatopa.

O6paTtnTe BHMMaHMe, YTO eC/In CO34aTb PaCYeTHY0 MoAenb ANs
Bbl6paHHbIX 06 bEKTOB, a 3aTeM C MOMOLLI PUALTPa pacHeTHOM MoAenn
NCKNIIOYNTb N3 Hee HEKOTOPble 06BEKTbI, BEPHYTHCHA K MepBOHaYa IbHO
BblbpaHHbIM 06bekTaM byeT HEBO3MOXHO, AaXe eCNu CHATb
dunbTpaumo.

8. Tpv HeobXoANMOCTW 3ajaiTe Apyrme CBONCTBA PacYeTHON MoZenu
(ctp 125).

Hanpl/lMep, eC/1 BaM HY>XHO BbINMO/THNTb HEeMHENHbIN pacyeT, usMeHnTe
MeTO/ pacyeTa Ha BKJlajKe Pacuyer.

9. Haxmute kHonky OK, 4Tobbl CO34aTb pacyeTHYHO MOJe/b.

Co3paHue Mmoaenn MoaanbHOro pacyeTa

N3 mogenein Tekla Structures MOXHO C034aBaTb MOAENN MOAA/IBHOIO pacyeTa.
B Mozensax MoZanbHOro pacyeta BMeCTO pacyeTa HanpsXXeHWin
onpeAensTcsa pe30HaHCHas YacToTa U XxapakTep CBA3aHHbIX C HeW
KOHCTPYKTUBHBIX edopMaLii, HasbiBaeMbli GopMaMim KoiebaHn.

1. Ecnu Bbl XOTUTe CO34aTb PacHeTHYO MOZeNb A5 KOHKPETHbIX AeTanein,
BblbepuTe X B MOZeNN.

2. HaBknagke PacueT n npoeKkTupoBaHue BbibepnTe PacueTHble U
NpoeKTHbIe MoAenNn.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOoAEeNN HaxXMuTe
KHornky Co3paThb.

4. B pawanoroBoMm okHe CBOMCTBa pacyeTHOW MoAenm:
a. 3agariTe 6a30Bble CBOMCTBA pacyeTHOM mogenn (ctp 125).

b. Ha sknagke Pacuet BbibepuTe Aa 13 cnvucka Mogenb MoaanbHOro
pacuyerTa.

Cc. Haxmwure kHonky OK.

5. Ecnm HeobxoauMo, 3a4aliTe MOfanbHble Macchl (CTp 63) AnA pacyeTHON
Mozenu.

KonupoBaHue pacueTHOW mogenu

MOXHO co34aBaTb KOMUK cylecTByrOLMNX paCyYeTHBbIX MOAEJ’IGVI. Konuwu 3atem
MOXHO NCMOJIb30BaTb, HaNMpuMep, 414 Co34aHNA OTAE/TbHbIX PpacyeToB C
pa3iyHbIMK NMapaMeTpamMii.

1. HaBknagke PacuyeT v npoekTupoBaHune BoibepnTe PacyeTHble U
NpoeKTHbIE MoAeN .

Co3gaHue pacyeTHbIX Mogenen 57 Co3gaHue pacyeTHON Moaenu



2. B ananorosom okHe PacueTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacyeTHyO MOZenb ANS KOMUPOBaHWS.
b. HaxmuTe KHonky KonnposaTb.

Tekla Structures o6aBnsieT HOBYH PacHeTHYH MOZeNb B CMMCOK C
MMeHeM <UMSAl NCXOoAHOW Moaenu> - Konus.

3. |_|pl/| HGO6XOAI/IMOCTI/I BHECNTE N3MEHEHWA B PaCUHETHYHO MOAe/1b,
pacyeTHble AeTann Uan nx CBOWCTBA.

YpaneHune pacueTHoii mogenu
HeHy)KHbIe pacyeTHble MOAENN MOXHO YAaNnnTb.

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MoAeNu:
a. BbibepuTe pacueTHyo MOozenb.
b. HaxmuTe KHOMKy YaanuThb.

3.  Haxmute kHoMky Aa, 4To6bl NOATBEPAUTDL YAaNeHue.

Co3gaHue pacyeTHbIX Mogene 58 Co3paHuve pacyeTHON Moaenu



6 IamMeHeHre pacyeTHbIX
MoJenen

B aTom pasjene pacCMaTpmBaeTCA BHeCeEHNE N3MEHEHWNI B pacyeTHble
MOJEeJIN, a TakKXKe pa60Ta C obbekTamu pacyHeTHbIX MOAGHEVI.

YT06bI Y3HaTL 60/bLLUE, NepenmTe No CCbiIkaM HUXE:

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

JlobaBneHvie 06BeKTOB B pacyHeTHYH MOZenb (CTp 68)

YpaneHve o6beKTOB U3 pacyeTHOU Mozenu (CTp 68)

Co3gaHvie pacyeTHOro y3na (ctp 69)

CoszaHune xecTkol cBaAsn (ctp 70)

ObbeanHeHVe pacyeTHbIX y310B (cTp 71)

Co3gaHune pacyeTHOU Mozenu (cTp 56)

6.1 Kak npoBepuTb, Kakme 06beKTbl BKJIlOUEHbl B
pacueTHylo moAenb

MOXHO NpOBeEPUTb, Kakme AeTasiv U Harpy3kn BKIKOUYEHbI B PaCHETHYH
Mozenb.

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MoAeNnu:

a. BblbepuTte pacueTHyt Mozesb.

M3MeHeHMe pacyeTHbIX Mogeneli 59 Kak npoBepuTb, Kakne 06beKTbl BK/THOUEHb! B
pacyeTHy0 Mojesb



b. HaxmuTe KHOMKy BbibpaTb 06BEKTHI.
Tekla Structures BblgensieT 1 BblbvpaeT AgeTann Harpysku B
dur3nyeckor mogenn.

YTO6bI CHATL BblAeneHue, WenkHUTe Ha GpoHe B1AA.

CM. TakXxe
O61BbeKTbl, BKIHOYEHHbIe B pacyeTHble Mogenu (cTp 53)
JlobaBneHvie 06BeKTOB B pacyHeTHYH MOoZenb (CTp 68)

YpaneHve o6beKkTOB U3 pacyeTHOU Mojenu (CTp 68)

6.2 I3MeHeHMe CBOMCTB pacyeTHON Mmoaenu

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacueTHyO MOZenb, KOTOPY TpebyeTcs U3SMEHUTb.
b. HaxmuTe kHonky CBOMCTBA.

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

b. Haxmute kHonky OK ana coxpaHeHUs n3MeHeHUA.

Cm. TakXXe

3MeHeHVe coZepX1MOoro pacyeTHom Mogenu (ctp 60)

OnpegeneHvie HacCTpOeK OCeli pacyeTHOM Mozenu (cTp 61)
OnpegeneHve cericMnYeckKmnX Harpy3oK Ana pacyeTHoOM mogenn (cTp 62)
OnpegeneHve MOAAJIbHbIX MacC A8 pacyeTHOM Mmozenu (cTp 63)
OnpegeneHye CBOWCTB MPOeKTUPOBaHNA pacyeTHON Mozenn (cTp 64)
OnpegeneHue npaBua pacyeTHOM Mogenn (cTp 65)

CBoucTBa pacyeTHOM Mmogenn (ctp 125)

MN3meHeHme coaep>XUMOro pacyeTHoOW Moaenn
Co,u,ep>|<|/||v|oe CylecTByrOLWNX paCyeTHbIX MO,[I,GI'IEVI MOXHO 3MEHUNTb.

Mpy M3MEHEeHWM COAEPXMMOro pacyeTHoM Mogenn Ha MonHaa mogens Tekla
Structures aBTOMaTMyeCcKn A06aBNsSeT BCe AeTanu 1 Harpysku B pu3nyeckor

Vi3meHeHne pacyeTHbIX Mo,qene|7| 60 Vi3meHeHne CBOICTB pacquH0|7| Mo4enn



MOJe/Nn B PaCHETHYI MOZeNb, eC/I OHW COOTBETCTBYIOT KpUTepuam dpuabTpa
pacyeTHOW Mozenu.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHble MoAenn.

2. B ananorosom okHe PacuyeTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacueTHyO MOAenb, KOTOPYO TpebyeTcs U3SMEHUTD.
b. HaxmuTe kHonky CBOWCTBA.

3. B amanoroBom okHe CBOWMCTBa pacyeTHON MoAenu:

a. HaBsknagke PacueTHas Mmopenb BbibepuTe TpebyeMblil BapuUaHT U3
cnucka Cogep>kmmoe pacyet. mogenmn CoZepXxnmoe pacyeTHOMN
Mogenwu (cTp 55).

b. Tpn HeEO6XOAMMOCTU N3MEHNTE HACTPOMKM GUAbTPa pacveTHOMN
Mozenu (ctp 54).

c. Haxwmute kHOMNKy OK ans coxpaHeHWs CBOMCTB pacyYeTHOM MOZenu.

Mpumep

YT06bI U3MEHUTbL COAEPXMMOe pacyeTHol Mogenu ¢ MonHasa moaenb Ha
Bbl6paHHble AeTann U HarpysKu:

1. CkonunpyinTte pacyeTHyt Mozesb (CTp 56), CO34aHHYI0 C UCMOIb30BaHNEM
BapuaHTa lMNonHaa moaens.

2. VI3MeHWTe cogepXrMoe CKOMMPOBAHHOM pacyeTHOM MoAenn Ha
BbiGpaHHbIe AeTanun 1 HarpysKku.

3. Ypanute HEHY>XHbIE A€Ta/ N N HalrpPy3kn 13 paC‘-IeTHOVI Moaenn.

CM. Takxke
YaaneHne o6beKTOB 13 pacyeTHOM Mozenu (CTp 68)

JlobaBneHvie 061HEKTOB B pacyeTHYH MoZenb (CTp 68)

OnpepeneHne HaCTPoeK oceli pacveTHOW moaenun

MOXHO 3aZaBaTb U U3MEHATb HAaCTPOMKM PacUeTHbIX OCen BCEN pacyHeTHOMN
MOZeNN, YTobbl 3TN HACTPONKN NMPUMEHSINCL KO BCEM AeTansiM B pacyeTHOM
Mozenn.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHble MoAenn.

2. B amanorosom okHe PacyeTHble M NPOEKTHbIE MOAENIN BbIMNOHNTE
O4HO N3 CNesyroLUnNX AeCTBUM:

*  YT06bl ONpesennTb HAaCTPOMKN OCel AN HOBOWM pacyeTHOM MoZenu,
HaxxmMuTe KHonky Co3aaThb.

Vi3ameHeHne pacyeTHbIX Mo,qene|7| 61 Vi3meHeHne CBOCTB pacquH0|7| MoZenn



*  YTO6bl U3MEHUTb HAaCTPOWKN OCel CyLLLeCTBYHOLLLE pacveTHOMN
MOZenu, BblbepuTe pacyeTHy0 MOoAenb 1 HaxmMuTe KHOnKy CBOMCTBa.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:

a. B cnucke MecTonono)xeHme oCcv 3/iIeMeHTa Bbl6epI/ITe oAVH 13
BapnaHTOB.

Mpw BbIbOpe BapnaHTa 3HaYeHWe Mo YMOTYaHUIO ANs Moaenn
Tekla Structures ncnonb3yeT CBOMCTBA OCel OTAENbHbIX PaCYeTHbIX
AeTanein.

b. Haxmute OK.

Cm. TaK)Ke

OnpegeneHvie UM N3MeHeHre MeCTOMNONIOXEHNSA OCK pacHeTHOW AeTanu
(ctp 85)

OnpegeneHvie MeCTOMONIOXKEHWA pacyeTHbIX AeTanen (cTp 84)

OnpeaeneHve ceMCMMNUYECKUX HarpysoK A1 pacyeTHOMN

Moaenm
,ﬂ,ﬂﬂ pacHeTHbIX MOAeﬂeVI MOXHO onpeaendatb AOMNOAHUTENIbHbIE B6oKoBble
cencmmyeckme Harpysku. CelicMmnyeckme Harpyskm co3jaroTcd B
HanpaBneHNAX ocei X n'Y B COOTBETCTBUN C pPA4AOM CTPOUTEIBHbBIX HOPM C
NcnoJib3oBaHMeM rnoagxoaa Ctatnyeckmnx asKkBMBaj€HTOB.

Mpexae yem NpPUCTYNnTL, ybeamTeck, YTo B MeHto daian --> HacTpoinkn -->
MapameTpsbl --> MogenvpoBaHune Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLAS HOPMA MOAENVPOBAHUS Harpy3oKk.

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

2. B punanoroBom okHe PacyeTHble Y MPOEeKTHbIe MOAE/NN BbiMONHUTE
O4HO U3 CefyoLnxX AeiCTBUNA.

*  YT06bl CO34aTb HOBYIO MOJe/Ib CENCMMYECKOro pacyeTa, HaxXmumTe
KHornky Co3paThb.

*  YT06bl M3MEHUTH CYLLLECTBYHOLLYIO PaCUYeTHYH MOZesb, BbibepuTe
pacyYeTHYH MOZeNb U HaxmMmnTe KHonky CBOMCTBA.

OTKpoeTcs ananoroBoe okHo CBOMCTBA pacyeTHOM Mmoaenn.
3. Ha Bknaake CeicMUUeCKWIA:

a. B cnucke Tun BbibepuTe CTpOUTENIbHBIE HOPMbI, KOTOPbIE ByAyT
MNCNONb30BaTbCsA B CEMCMMYECKOM pacyeTe Ans GopMmnpoBaHus
CencMmnYecKnx Harpysox.

b. 3aaaiTe cercMmmyeckne CBOMCTBA.
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4. Ha Bknagke CeicMmnyeckme Macchbl onpezenmTe Harpysku 1 rpynneoi
Harpy3ok, BK/ltoYaeMble B CECMUYECKI pacyeT:

a. /Ansa BKAOUEHUst COBCTBEHHOrO Beca AeTanei ycTaHoBUTe Gpaxkok
Bk1HOUNTb CO6CTBEHHbI BeC B KayecTBe ceACMMYecKor Macchl.

b. MNpu HeobxoaMMOCTU HaxMKTe KHornky KonupoBaTb Macchl
MOAaNIbHOro pacyeTa, YTobbl BK/IOUYNTb B CEICMUYECKII pacyeT Te
e rpynrbl HAarpy3ok, YTo 1 B MOAANbHbI pacyerT.

C. YTO6bl MepeHecT COOTBETCTBYHOLLME rpyMbl HAarpy30K B TabauLy
Bk/loUeHHbIe rpynnbl Harpy3okK, BbibepurTe NX U HaxX1MaiiTe
KHOMKW CO CTpenKamu.

d. [Ans kaxzgol rpynnbl Harpy3ok B Tabnuue BkaoveHHble rpynnbl
Harpysok BBeAuTe KO3QpULIMEHT Harpy3Ku.

5. Haxmute OK.

CMm. TaK)Ke

CBowcTBa pacyeTHoM mogenu (cTp 125)

Onpep,enel-me MoAaJ/ibHbIX MacCC Ans pacquHoi/’l Mmoaenv
BmecTo pacueTa HanpsXeHMin MOXHO BbINOJIHATE MOAA/bHbIV pacyeT. B
MOZAaNIbHOM pacyeTe onpeAenstoTcs pe30HaHCHble YaCTOTbl U CBA3AHHbIN C
HUMU XapakTep gedopMaLmm KOHCTPYKLUMIA (Tak Ha3blBaeMble GOpMbI
KonebaHuin). Ing MOAaNbLHOIO pacyeTa MOXHO onpeaenTe MOJanbHble
MaccCbl, KOTOpble BYAYT NCMONb30BaTbLCA BMECTO COYETaHWNN CTaTUYeCKmX
Harpysoxk.

1. Ha Bknagke PacyeT n npoekTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHbIE MoAes.

2. B amanoroBom okHe PacyeTHble N NPOEKTHbIe MOAENWN BbINOJHNTE
O4HO 13 CNesyroLLNX AeACTBUM:

* YT06bI CO34aTb HOBYHO MOJAeNb MOAA/IbHOMO pacyeTa, HaxXMuTe
KHornky Co3paThb.

*  YT06bl M3MEHUTL CYLLLECTBYHIOLLYHO PAacYETHYH MOJENb, BbibepuTe
pacyYeTHY MOZEeNb U HaxXMuUTe KHoMnky CBOMCTBA.

OTKpoeTcs AranoroBoe okHo CBOCTBa pacyeTHOV Mogenw.

3. HaBknagke PacueT B cnincke Moaenb MofanbHOro pacyeTa Bblibepute

Aa.

3710 NpuBegeT K Tomy, 4To Tekla Structures 6yaeT rHopmpoBaTb
coYeTaHVsa CTaTUYeCcKMX Harpysok.

4. Ha Bknagke MoganbHbI pacyeT 33aiiTe CBOCTBa MOAANIbHOTO
pacyeTa v rpynnbl Harpy3ok, KoTopble 6yayT BK/IOUEHbI B MOAANbHbI
pacyeT B kayecTBe Macc:
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BeeanTe uncno paccunTbiBaeMbix GopM KonebaHui.
b. BBeanTe MakCMMasbHYH YacToTy ANIA pacyeTa.

C. YcTaHOBMWTe COOTBETCTBYOLLME PpaxKy BknouaTb cO6CTBEHHbIN
Bec, UTOObI YKa3aTb, B Kakmx HanpaeneHusx Tekla Structures byzaet
BK/1IH0YATb B MOJA/IbHbIV pacyeT CO6CTBEHHbI BeC JeTanei.

d. MMpun HeobxoaMMOCTI HaxmMuUTe kHornky KonupoBaTb ceilicMmnyeckue
Macchbl, YTOBbI BKIKOUNTL B MOZa/bHbIA pacyeT Te e rpynnbi
Harpysok, 4YTo 1 B CeCMUYecKIniA pacyer.

e. YTo6bl NepeHecT COOTBETCTBYHOLLME IpyMbl HAarpy30K B TabauLy
BkloUeHHbIe rpynnbl Harpy3oK, BbibeprTe NX U HaxXUMaiiTe
KHOMKW CO CTpenkKamu.

f.  [na kaxaown rpynnbl Harpy3oK B TabnviLe BkOYEHHbIe rpynnbi
Harpysok BeeAuTe K03QUMLIMEHT 3anaca NPOYHOCTU 1 3ajaliTe
HanpasneHne macc.

B cton6ue HanpaBneHue mMacc BoibepuTe OANH 13 BAPUAHTOB:
* XYZ pnsa BKNHOYEHUS Harpy3Km Mo BCeM TPeM HarnpaBneHsIM.

*+ 3HauyeHwue no ymMmon4daHuio anga Mmogenun Ans BKIHOYEHNA
Harpyskm T0/1bKO B HanpaBneHN Harpy3ku.

5. Haxmute OK.

CM. TakXxe
Co3aaHune pacyeTHOM Mozenu (cTp 56)

CeouncTBa pacyeTHOM mogenn (ctp 125)

OnpepeneHvie CBOVICTB NPOEKTUPOBAHUS pacyeTHOM

Moaenm

MOXHO onpeensite U U3MeHATb CBOWNCTBA NPOEKTUPOBAHUS BCel pacveTHOM
MOZenu, YTobbl 3TN CBONCTBA NPUMEHSINCL KO BCEM AeTansiM B PacUYeTHOM
Mozenn.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble M
NpoeKTHbIe MoAenun.

2. B awanoroBoM okHe PacyeTHble U NPOEKTHbIe MOAENU BbiMNOJHUTE
O4HO 13 CNesyroLLNX AeACTBUM.

*  YT06bI OMpesennTb CBOMCTBA NMPOEKTMPOBAHNS AN HOBOW pacyeTHOM
MoZenun, HaxmMmunTe kHonky Co3aaThb.

*  Y706bI N3MEHUTb CBOMNCTBA NMPOEKTUPOBAHWSA CyLLEeCTBYHOLLEN
pacyeTHOW MOZLEeNu, BbibepuTe pacHeTHY MOAENb U HAXMUTE KHOMKY
CeoicTBa.

3. B aunanoroBoM okHe CBOMCTBA pacyeTHOIA Moaenu:
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a. Mepengunte Ha Bknagky MpoekTupoBaHue.

Ananoroeoe oKHO COAEePXNT OTAE/IbHbIE BKTaAKN npoeKTmpOBane
ANna Ctann, 6eToHa n necomMatepmranos.

b. BblbepurTe NPOEKTHbIE HOPMbI 1 CMOCO6 NMPOEKTMPOBAHMISA AN
KaXzoro matepuana.

C. |_|pI/I HEO6XOAI/IMOCTI/I N3MEHUTe CBOWCTBA NPOEKTNPOBaAHNA.

LLlenkHnTe 3anuncb B CTON6Le 3HAUEHME 1 BBEAUTE 3HAUEHME UK
Bbl6epUTe BapmnaHT.

d. Haxmunte OK.

Cm. TaK)Ke
OnpegeneHue CBOVCTB MPOeKTUPOBaHNA 4SS pacyeTHbIX geTanei (cTp 80)

CeoKcTBa pacyeTHOM Mogenn (ctp 125)

OnpepeneHvie NpaBwJ pacyeTHO Moaenu

MpaBuna pacyeTHON MoZenV NO3BONAKT onpeaennTs, kak Tekla Structures
byneT obpabaTbiBaTb OTAENbHbIE AeTanu NPU CO34AHNN pacyeTHbIX MoZenel,
a Takxe Kak JeTanu COeANHSAIOTCA APYT C APYroM.

Omkpsimue 0uan0208020 okHa «lipasuna pacyemHoii modenu»
Ananorosoe okHo MpaBuia pacvyeTHOW MOAENUN CNYXUT AN PpaboThl C
npaBmnnamm pacquHon Mojenu.

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

2. B ananorosom okHe PacueTHble M NpOEKTHbIe MoAenu:
a. BbibepuTe pacueTHyOo MoZenb.
b. HaxmuTe kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBA pacyeTHOI Moaenu reperijmre Ha
BKNagky PacueTHas mopenb 1 Haxmunte KHonky MpaBuna pacyeTHoOW
Mojenwu.

OTKpoeTCs AranoroBoe okHo NMpaBuaa pacyeTHo Mogenu.

Jo6aeneHue npasuna pacyemHoii modenu
1. OTkpoiiTe gnanorosoe okHo MpaBwuna pacueTHOW Moaenu.

2. Haxmute kHonky 4,06aBUTb, UTOOLI ONpesennTb, Kak ABe rpynrbl
feTanen byayT coeaniHeHbl ApYr C APYroM B pacyerTe.
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3. B cronbue Beibop dunbTpa 1 Boibepute GUNLTP 418 onpeseneHns
nepBou rpynnbl geTanen.

Echun TpebyeTtca co3gaTh HOBbIN GUABLTP BbIGOPA, HAXMUTE KHOMKY
Bbi6op punbTpa.

4. B cTon6ue Bboibop punbTpa 2 BhibepuTe GUNLTP ANA ONpesenieHuns
BTOPOV rpynnbl AeTanen.

5. Ecnn TpebyeTcs 3anpeTuTb COeANHEHUS MeX Ay rpynnamu AeTanen,
BblbepunTe OTKAKOYEHO B cTON6Le CTaTyc.

6. B cTon6bue PegakTupoBaHme BbibGepUTe OANH U3 CIeAyHOLLX BAPUAHTOB:

. (I'IyCTO)I Y3Nbl O6'beﬂ,I/IH$II-OTCF| N Co34aeTcA XKeCTKad CBA3b.

*  06begUHUTD: y3/bl BCErZa 06 LEANHSIIOTCS, eCN AeTanu,
COOTBETCTBYHOLLME NepBOMY GUNLTPY BbIGOPA, COBAUHAITCS C
AeTansiMu, COOTBETCTBYOLLMUN BTOPOMY GUALTPY BbibOpa.

+  )KecTkasi CBSi3b: CO3/aeTCH XeCTKasi CBsi3b, €C/IV AeTanu,
COOTBETCTBYHOLLME NepBOMY GUNLTPY BbIGOPA, COBAUHAROTCS C
AeTansiMu, COOTBETCTBYOLLMUN BTOPOMY GUALTPY BbibOpa.

* )KecTkoe 3aKkpensieHMe, MOMEHT peaKLu B y3ne 1: co3zaeTcs
XKeCTKas CBA3b Y MOMEHT peakLiu B y3n1ax AeTanei,
COOTBETCTBYHOLLMX NepBOMy GUALTPY BbibOpa.

* )KecTkoe 3aKkpensieHMe, MOMEHT peaKLu B y3/ie 2: CO3/aeTcs
XKeCTKas CBA3b Y MOMEHT peakLiu B y3n1ax AeTanei,
COOTBETCTBYHOLLMX BTOPOMY GUALTPY Bbli6OPa.

+ )KecTkoe 3aKpensieHMe, MOMEHT peakLum B 060ux y3nax:
CO3ZaeTcs XecTkas CBA3b Y MOMEHTbI peakLmu B y3i1ax AeTaner,
COOTBETCTBYOLLMX MNEPBOMY 1 BTOPOMY dUbTPY BbIGOpa.

7. Haxmute OK, uTobbI COXpPaHUTL Npasuna.

8. B amanoroBom okHe CBOWMCTBA pacyeTHoi mogenu HaxmuTe OK, Utobbl
COXPaHUTb NpaBua B KavecTBe CBONCTB TeKyLLe pacHeTHOM MOoAenu.

YnopadoyeHue npasun pacyemHoii Modenu

MopsAA0K CO34aHHbIX ANSi pacYeTHO MOAENV NPAaBUI MOXHO M3MEHUTb.
MocneaHee NpaBuo B AMANOroBoM OkHe MpaBuaa pacueTHo Mogenu
nepeonpezensieT npeaplayLume npasuna.

1. OTkpoliTe gnanorosoe okHo MpaBuna pacueTHoO Mmoaenu.
2. BblbepuTte npasuno.

3. YTob6bl NepemMecTTb NPABUJIO B CMINCKE BBEPX, HAXKMUTE KHOTMKY
MNepemecTnThL BBEpPX.

UTob6bl NepemMecTUTb MPaBUIO B CMNCKE BHU3, HAXMUTE KHOMKY
MNepemecTUTb BHUS.
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4. Haxmute OK, 4TO6bI COXPaHUTb U3MEHEHUS.

5. B ananoroBoMm okHe CBOMCTBA pacyeTHOIN MoAenun HaxMmTe KHOMKY
OK, uTO6bI COXpPaHUTbL NpaBKa B KayecTBe CBOMNCTB TeKyLLe pacHeTHOMN
MoZenu.

YoaneHue npasun pacyemHoii modenu
MO>XHO yAannTb OAHO UAW HECKONbKO MPaBW pacyeTHOM Moenu s
BbIOPaHHOWN pacyeTHON MoAenu.

1. OTkpoliTe gnanorosoe okHo MpaBuna pacyeTHoO moaenwu.
2. Bbibepute NnpaBuaO UAM NpaBuAa, KOTOpble TpebyeTcs yaannTb.

YT06bI BbIOPaTb HECKONBLKO NpaBu, yaepxuaanTte knasuwy Ctrl nan
Shift.

3. HaxwmuTte KHOMKy YAanuTb.
HaxxmunTe OK, 4TOObl COXPaHUTb U3MEHEHUS.

5. B ananoroBom okHe CBOMCTBA pacyeTHOI MoAenun HaxmMmTe KHOMKY
OK.

TecmupoeaHue npasusn pac4yemHoli Mmodenu
CO3,£I,aHHbIe npasumia pacquH0|7| MoAes I MOXHO NMPOoTeCTUPOBATL Ha
Bbl6paHHbIX AeTandx, npexae 4emMm ncrnosib3oBaTb NX B NOJIHOM obbeme.

1. BbibepuTe B MOZAeNn AeTanu, Ha KOTOPbIX 6YAyT UCMbITbIBATLCSA NPaBua.
2. B amanorosom okHe MpaBuna pacyeTHOW Moaenu:
a. Haxwmute kHonky NMpoTecTupoBaTh BbiGpaHHbIE AeTanu.

Tekla Structures oTkpbiBaeT otyeT PacuéTHasa moaenb, Tect
npaBuA C NepeyHeM NAeHTUPNKATOPOB BbIGPaHHbLIX AeTanein,
COOTBETCTBYIOLLMX GUNLTPOB BbIOOPA U pe3ybTaToM
MNCMOJIb30BaHWA MpaBui.

b. ﬂpl/l HeO6XO,£l,I/IMOCTVI BHECNTE M3MEHEHWA B NMpaBWia NN N3IMEHNTE
X Nopa4a0oK 1 MoBTOPpUTE TECT.

C. [obuBLUMNCE KOPPEKTHOM paboTbl NpasBua, Haxmute OK, 4TobbI
COXpPaHUTbL NpasBua.

3. B ananoroBoM okHe CBOMCTBA pacyeTHON MoAenun HaxmMumTe KHOMKY
OK, uTObbI COXPaHUTbL NpaBKIa B KayecTBe CBOMNCTB TeKYLLen pacyeTHOMN
MOZenu.

CoxpaHeHue npaeun pacyemHoii modenu
MpaBuna pacHeTHOM MOAENN MOXHO COXPaHUTb AN NCMONb30BaHUA B
AaNbHelLWeM B TOW Xe UIN ApYror pacHeTHOM MoZenn.

1. B amanorosom okHe MpaBnna pacyeTHOW Moaenm:
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a. [pu HeobxoAMMOCTM COXpaHUTe NpaBuaa ANA NCNOIb30BaHNSA B
JAanbHenwem:

Beegute YHVKaNbHOE M4A B NoJie pa4a0oMm C KHOMKOM COXpaHVITb KakK
N HaXKMNTE KHOMKY COXpaHl/ITb Kak.

Tekla Structures coxpaHseT ¢aiin npaBua B Nanke \attributes
BHYTPW Nanku TekyLlein Moaenu.

®annbl NpaBua pacyeTHbIX MOZenen MerT paclumpeHmre . adrules.
b. Haxmute OK.

B ananorosom okHe CBOMCTBa pacv4eTHOW MOAENN HaXMUTE KHOMKY
OK, 4TO6bI COXpaHNTb NpPaBMIa B Ka4eCcTBe CBOMCTB TeKyLLel pacHeTHOM
MOZenu.

6.3 Jo6aBneHue 06bLEKTOB B pacHeTHy0 Mojenb

CyLLI,GCTByI-OLLl,I/Ie pacyeTHble MOAENTN MOXHO N3MEHATD, AO6aBﬂﬂﬂ B HUX
AeTann N Harpysku.

1.

B ¢dum3nyeckoin Mosenn BeibepuTe AeTanu AN HarpysKku, KOTOpbIe Bbl
X0TUTe A06aBUTb.

Ans BbIbOpa 06BEKTOB MOXHO, HarNprMep, NCMoJIb30BaTb KaTeropnm
OpraHusaropa.

Ha Bknagke PacyeT n npoekTupoBaHmMe BoibepnTe PacyeTHble 1
npoeKkTHbIe Moaenu.

B Avanorosom okHe PacyeTHble N NPOEKTHbIe MoAeNn:
a. Bbibepute pacyeTHyt MoZesb, KOTOPYHO TpebyeTca N3MEeHUTb.
b. Haxmute kHonky flo6aBUTbL Bbli6paHHOe.

Tekla Structures gobasnsieT BolbpaHHble 06beKTbl B BbIOPaHHYHO
pacyeTHY MOAeNb.

Cm. TaKKe

Kak npoBepunTb, Kakne 06bekTbl BKIHOUEHbI B pacyeTHYH Mojenb (CTp 59)

YpaneHne o6beKTOB 13 pacyeTHOM Mozenu (cTp 68)

KonunpoBaHue pacyeTHow getanu (cTp 87)

Co3paHvie pacyeTHOro y3na (cTp 69)

CosgaHune xecTkol cBsAsn (ctp 70)
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6.4 YpaneHune 06beKTOB M3 pacyeTHOM Moaenu

CyLiecTBytOLLME pacyeTHbIe MOZAENN MOXHO U3MEeHSTb, YAANAS UX HUX AeTanun
N Harpysku.

1. B ¢um3mnueckoin Mogenn BolbepuTe AeTanu UAK Harpysku, KOTopble
TpebyeTca yaanuThb.

2. HaBknagke PacueT 1 npoekTupoBaHue BbibepuTe PacueTHble U
NpoeKkTHble MoAenun.

3. B pamanoroBom okHe PacuyeTHble 1 NMPOeKTHble MoAeNu:
a. Bblbepute pacueTHyto MOgeNb, KOTOPYHO TPebyeTCA N3IMEHUTb.
b. HaxmuTe KHOMKy Yaanutb Bbl6paHHoe.

Tekla Structures yaansieT BblbpaHHbIe 06bEKTbI U3 BbIGPAHHOWM
pacyeTHOW Mozenn.

CM. Takxke
Kak npoBepunTb, Kakme 06beKTbl BKIKOUEHbI B PaCHeTHY Mojenb (CTp 59)
JlobaBneHvie 06BHEKTOB B pacyeTHYH MoZeb (CTp 68)

YpaneHue pacyetHoun getanu (cTp 88)

6.5 Co3paHwue pacyeTHOro y3sa

Ha pacueTHbIX AeTansix MOXHO co3zaBaTtb y3/bl. lobaBnsieMble Bpy4HYyHo
pacyeTHble y3/bl He NepeMeLLatoTCst BMeCTe C paCyYeTHO AeTanbto npu
nepemMeLLeHN pac4eTHOWN AeTanu.

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

2. B pmanoroBom okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYtO MoJeNb, B KOTOPYHO TpebyeTcs J06aBUTb y3er.

3. HaBknagke PacueT n npoeKkTupoBaHue BbibepuTe Y3en.

BbibepunTe MecTonooxeHne 418 4obaBneHns y3na.

Cm. TakXKe

Ob6bekTbl pacueTHOM Mogenu (cTp 9)
CBoKcTBa pacyeTHoro ysna (ctp 150)
LiBeTa pacyeTHbIX Y3108 (CTp 69)

ObbeanHeHe pacyeTHbIX y310B (cTp 71)
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6.6

LiBeTa pacyeTHbIX y3/10B
PacueTHble Y3/1bl B PaCYHETHbIX MOAENAX MOTYT MMETb pPa3/inyHbIE LiBETa.

LiBeT pacyeTHOro y3ia rnokasblBaeT COCTOAHME CBA3HOCTU Y313, a Takxe

BbIOpaH nn ysen.

LiBeT y3na CocTosiHNe CocTosiHUeE Mpumep
CBA3HOCTM Bbl6opa
3eneHbli CoeanHeH BbibpaH 35
e
3eneHbliin CoeanHeH He BbibpaH 35
£S
MNypnypHbIi He coeaniHeH BbibpaH 35"
°@
MypnypHbIn He coegnHeH He BbibpaH 35"
)
Cepblin OTcoeanHeH: BbibpaH 396
(OTHOCUTCA TOJSIBKO C(;?g'}':';'eHHb'e
K JobaBNeHHbIM ch CTBVIOT
BPYYHYHO y31aMm) y y
Cepblin OTcoeanHeR: He BbIO6paH 396
(oTHOCUTCH TOSIBKO COEANHEHHDIE
K 406aBNEHHbBIM gigaﬂcﬁs ot
BPYYHYO y31aMm) y y

Cm. TaKKe

Co3gaHue pacyeTHOro y3na (cTp 69)

CeowcTBa pacyeTHoro y3na (ctp 150)

Ob61bekTbl pacyeTHOM Mogenu (cTp 9)

ObbeanHeHVe pacyeTHbIX y310B (cTp 71)

Co3pgaHme >KeCTKOM CBA3U

Mexay pac4eTHbIMU y31aMU MOXHO CO3aBaTb XeCTKMe CBA3N.
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1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble M
NpoeKTHbIe MoAenn.

2. B amanorosom okHe PacyeTHas U NpoeKTHas Moaenu BbibepuTte
pacyeTHYt0 MOJeNb, B KOTOPYHO TpebyeTcs J06aBUTb XeCTKYH CBA3b.

3. HaBknagke PacueT n npoekTnpoBaHue BbibepuTe XKecTKas CBA3b.
BbibepnTe HauanbHY TOYUKY /15 XXECTKOW CBSA3MW.

5. BblbepuTe KOHEYHYH TOYKY AJIs1 XKECTKOW CBSA3MN.

CM. TaK)Ke

Ob6bekTbl pacueTHOM Mogenu (cTp 9)
CBOICTBaA pacHeTHOM XeCTKOW cBA3M (cTp 152)

Co3pgaHve pacyeTHOro y3na (cTp 69)

6.7 O6beaviHEHWe pacyeTHbIX Y3/10B

PacyeTHble y3/1bl, pacnofoxXeHHble 6A1U3KO APYT K APYTY, MOXHO 06 beANHUTL
B OAWH y3en.

1. HaBknagke PacuyeT v npoekTupoBaHmne BbibepnTe PacyeTHble U
npoeKkTHbIe Moaenwu.

2. B pumanoroBomMm okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYt MOJeNb, B KOTOPOW TpebyeTcs 06beANHUTD Y3/bl.

3. BblbepuTe y3nbl, KOTOpble TpebyeTcs 06 beANHNTD.
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Ha Bknagke PacueT 1 npoekTupoBaHue BbibepnTe O6BEAUHNTD Y3Nbl.

5. Tpuv o6beanHeHN Y3/10B Ha PAaCYeTHbIX JeTansx, y KOTOpbIX NapameTp
CoxpaHATb pacrnosioXXeHne ocu 1meeT 3HadeHve fAla, Tekla Structures
NpeasoxXNT N3MEHNTb 3HaYeHne 3Toro napamMeTpa Ha HeT. Ytobebl
MNPUHATL U3MEHEHWE, HaXXMUTE KHOMKY YCTaHOBUTb NapamMeTp
COXpaHeHWUA ocu B 3HayeHue 'HeT'.

6. YKaxXuTe MecTomnooXeHne, B KOTOPOM 6yayT 06beAVHEHbI Y3/bl.

Tekla Structures 06beAVHSET y3/bl B O4WH Y3€/ 1 COOTBETCTBYHLLMM
06pa3oM YANMHSET pacyeTHble AeTanu.

CM. TakXxe

Co3gaHume pacyeTHOro ysna (cTp 69)
CBoucTBa pacyeTHOro ysna (ctp 150)
LiBeTa pacyeTHbIX y310B (CTp 69)

N3meHeHMe pacyeTHbIX Moaenei 72 ObbeanHEHNE paCcyYeTHbIX Y3/10B



7 MI3MeHeHne pacyeTHbIX

7.1

fetaneu

B aTom pasjene noACHAETCA, Kak MUSMEHATb pacHeTHbIE AeTa/ln U X CBOWCTBA.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

O cBowcTBax pacyeTHow getanu (cTp 73)

3MeHeHVe CBONCTB pacyeTHOW getanu (cTp 74)

3azaHvie 3aKpenneHnii 1 yCI0BUiA ONMpaHna KOHLLOB (CTp 76)
OnpegeneHne CBONCTB NPOEKTUPOBAHNA A/15 pacyeTHbIX JeTanei (cTp 80)
OnpegeneHvie MeCTONONOXEHVA pacyeTHbIX AeTanen (cTp 84)
KonupoBaHue pacyeTHon getanu (ctp 87)

YpaneHue pacyetHoun getanu (cTp 88)

O cBOMCTBaxX pacyeTHOU aeTanm

PacueTHble cBOCTBA ,u,eTane|7| MOXHO MpoCMaTpuBaTb, ONpeaenAaTb NN
M3MEHATb KaK 40, TaK 1 Noc/ie CO34aHNA paCyYETHbIX Mop,ene|7|. PacueTHble
CBOICTBA ,quane|7| MOXHO ornpeaenaTb He3aBUCMMO OT PaCHETHbIX MOAEJ‘IQVI
N N3MeHATb X B COOTBETCTBUIN C pacquHoM Mozenbto. PacyeTHble getanm
MOTIyT NME€Tb pPa3Hble CBOWCTBA B pa3HbIX pac4eTHbIX MOAeNAX.

OnpegennTb pacyeTHble CBONCTBA A5 AeTasiell MOXHO 0 CO34aHusA
pacyeTHbIX Mogenel. Tekla Structures NnpyMeHsieT pacyeTHble CBONCTBA
AeTanen npu fobaBneHUN 3TUX AeTanel B pacHeTHYH MOZeNb. TakKe MOXHO
N3MeHsITb pacyeTHble CBOWCTBA AeTasell Noc/ie CO34aHNsA pacyeTHbIX
MoJenewn.

Mpy NpoCMOTPe pacyeTHbIX CBOMCTB AeTanu A0 BHECEeHUS 3MEeHEeHNN B
CBOWCTBA WU CO3JaHUs KakUX-N1bo pacyeTHbIX Mogenein Tekla Structures
oTobpaxkaeT pacyeTHble CBOMCTBA B COOTBETCTBUM C TUMOM
Aetann.Hanpumep, Bce CTanbHble 6aiKM M3HAYaANbHO UMEHT UAEHTUYHbIe

M3meHeHne pacyeTHbIX geTanei 73 O cBoliCTBax pac4eTHOW AgeTanun



pacyeTHbIe CBOWCTBA.DTW 3HAYEHWS Ha3bIBaOTCS mekywumu pacyemHsimMu

csolicmeamul.

Mpv BHECEHUN N3MEHEHWNI B pacyeTHble CBOKCTBA AeTanu A0 CO3AaHUS
pacyeTHbIX Mogeneit Tekla Structures coxpaHAeT N3MeHeHHble 3HaYeHVs B
KayecTBe pacyeTHbIX CBOMNCTB NO YMONYaHWIO AeTanu B parine
AnalysisPartDefaults.db6 B narnke TekyLiein MOAeNN.OTN pacyemHele
ceolicmea no yMoaYaHU0 NepeonpesenatoT TekyLe pacyeTHble CBOMCTBA U
6yAyT NCNONBL30BaTLCA NpY Aob6aBNeHUN JeTann B PacyHeTHY MOJeb.

Ecnm co3paTb HECKONBLKO PacyeTHbIX MOZenelt 1 3aTeM NpoCcMaTpuBaTh
pacyeTHble CBOWCTBA AeTanu, MOXHO BuAeTb, UTo Tekla Structures
oTObpaxkaeT CBOMCTBA B COOTBETCTBUM C BbIBPAHHO pacyeTHOM MOAENbIO.
Ecnu B gnanoroBom okHe PacueTHas M NpoeKTHas MoAeNnun He BbibpaHa HU
OZHa pacyeTHas mogenb, Tekla Structures oTobpaxaeT TekyLue pacyeTHble
CBOVCTBA A/191 HEM3MEHEHHbIX AeTasleil U pacyeTHble 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
MOXHO C MOMOLLBK AanoroBoro okHa pacyeTHbIX CBOWCTB AeTann.

ANs fOCTyNa K CBOMCTBAM pPacyeTHOM AeTann BbIMOJHUTE OAHO U3 C/IeAYHLLINX

AeNCTBUN.

3apava

AevictBne

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

1. HaBknagke PacueT U npoeKTUpoBaHue
BblbepnTe CBOMCTBA pacyeTa AeTanu, a 3aTeM
BblbepuTe COOTBETCTBYIOLLNI TUM AeTanu.

2. B amnanoroBom okHe pacyeTHbIX CBOWCTB:
a. W3meHuTe cBONCTBA.

b. Haxmute kHonky MpumeHunTb 1nn OK,
YTOObl COXPaHUTb U3MEHEHNS B KayecTBe
TeKyLLMX pacyeTHbIX CBOWCTBA AaHHOro Tuna
jetanemn.

Tekla Structures 6yzeT NCNonb30BaTb 3TU TekyLyme
pacyeTHble CBOWCTBA A/1A HOBbIX AeTanei JaHHOro
TVNa, Co34aBaeMbliX B MOZeNn.

Onpegenntb nau
N3MEHNTb pacyeTHble
CBOWCTBA N0 YMOJTHaHWIO

Vi3meHeHne pacyeTHbIX p,eTane|7|

1. Y6eautechb, YUTO B ANANOroBomMm okHe PacueTHas
M NpoeKTHasA MoAenun He BbibpaHa HU O4Ha
pacyeTHasa Mozenb.

74 M3meHeHne CBOMCTB pacyeTHOWN geTanu




3apava

AevictBue

ANna getann HesaBnCcnmmMmo
OT paCyeTHbIX MOAe}'IeI\/JI

BbibepuTe feTanb B GU3NUECcKOn MoAenu.

LLlenkH1Te NpaBo KHOMKOW MblLLV 1 BblbepuTe
CBoiicTBa, UCNo/ib3yeMble B pacyeTax.

B gnanorosom okHe pacyeTHbIX CBOWCTB AeTanwn:
a. MV3meHuTe CcBONMCTBA.

b. HaxmuTte kHonky M3MeHUTb, YTOObI
COXPaHUTb U3MEHEHWS B KayecTBe
pacyeTHbIX CBOMCTB MO YMONYaHWIO AeTanu B
daine AnalysisPartDefaults.dbé6.

Tekla Structures 6yaeT ncnonb3oBaTh 3TN pacyeTHble
CBOWCTBA MO YMONYAHMIO BMECTO TeKYLLMX PAaCYETHbIX
CBOWCTB ANK faHHOW AeTanu npu fobaBneHnn ee B
pacyeTHy Mojenb.

MpocMoTpeTb pacyeTHble
CBOWCTBA AeTanu
He3aBMUCMO OT
pacyeTHbIX Mojenen

1.

Y6eanTech, UTO B ANANOroBomM okHe PacueTHas
M NpoeKTHas MopAenn He BbibpaHa HM 0ZHa
pacyeTHasi MoZeNb.

BbibepuTe feTanb B GU3NUECKON MOLeNN.

LLlenkHUTe NpaBow KHOMKOW MbILWW 1 BblibepuTe
CBolicTBa, UCNoJIb3yeMble B pacyeTax.

Ecnn Bbl yXXe BHOCUIN M3MEHEHWA B pacyeTHbIe
CBOWCTBa AgaHHOW geTanw, Tekla Structures
oTobpaxaeT B 41aNI0Or0OBOM OKHE pacyeTHbIX
CBOWCTB JleTan pacyeTHble CBOMCTBA NO
ymMonyaHuto (Hanpumep, CBorcTBa 6anku,
ncnonb3yemMblie B pacyeTax).

Ecnn Bbl He BHOCUIN N3MEHEHWSA B pacyeTHble
CBOWCTBA AgaHHoW geTanw, Tekla Structures
oTobpaaeT B AMaNIOrOBOM OKHE pacyeTHbIX
CBOWCTB AeTanu TekyLl/e pacHeTHble CBONCTBA
(Hanpumep, CBoCTBa 6anKun, UCNO/ib3yeMble B
pacyeTtax - TeKkyLime CBOCTBA).

4. B ananoroBoM OKHe pacyeTHbIX CBOMUCTB AeTaNun:
a. [pocmoTpuTe CBOWCTBA.
b. HaxmuTte KHornky OTMeHa, YTo6bl 3aKPbITh
Ananorosoe okHo.
MpocmoTp nnn 1. HaBknagke PacueT M npoeKTuUpoBaHue
MN3MeHeHe CBOICTB BblbepunTe PacyeTHbIe N NPOEKTHbIe MoAaenu.
4YeTHOW AeTanu B
p:iqgmgﬁ fi) agm 2. B amnanoroBom okHe PacyeTHas U npoekTHas
P A Moaenu sBbibepurte pacyeTHY MoZe b
(Hanpumep, AnalysisModel3).
3. Bblbepute getans B pU3MYECKOn MOAENN.
N3meHeHMe pacyeTHbIX AeTanel 75 N3meHeHMe cBONCTB pacyeTHOW JeTanu




3apgauva AevictBue

4. LenkHWTe NpaBoi KHOMKOW MbILLN U BblbepuTe
CBolicTBa, UCNOJIb3yeMble B pacyeTax.

5. B AnanoroBoM OKHe pacyeTHbIX CBOWCTB AeTanu
(Hanpumep, CBOMCTBA 6asKn, NCNONb3yeMble B
pacueTax - AnalysisModel3) BbinonHWTe 04HO 13
cnefyoLwmnx 4encTBun.

+ TpocMoTpuTe CBONCTBA LN HAXMUTE KHOMKY
OTMeHa, YTObbI 3aKPbITh AMaN0roBOe OKHO.

*  /3MeHUTe CBOMCTBA U HAXMUTE KHOMKY
N3MeHnTb AN COXpaHeHUs N3MeHEeHUIA.

Cm. TakXKe
CBoucTBa pacyeTHoOM getanum (ctp 133)
O cBolCTBax pacyeTHow getanu (cTp 73)

i3meHeHVe pacyeTHbIX geTanewn (ctp 73)

7.3 3apaHue 3aKpernyieHUi n ycnosuii onnpaHus

KOHLI0OB

B pacueTe cTpouTeNibHbIX KOHCTPYKLMIA HanpsixeHWs 1 yrnpyras gedopmaLms
AeTanu 3aBUCAT OT TOro, Kak AeTanb ONMPAaeTCs Ha Apyrve AeTanun Uan Kak
OHa CoeAVHeHa C ApyruMu getansmu. Kak npaBunio, Ans CoeAnHeHNn B
MOZeNIN NCMO/b3YTCA OFPAHNYUTENN UAW NPYXMHBL. OHW ONpeAensitoT, Kak
pacyeTHble AeTann NnepemMeLLatoTcsl, MPornbaroTcs, CKPUBAAKOTCS U
AebopMUpyrOTCA OTHOCUTENBHO APYT ApYra AN OTHOCUTENBHO Y3/10B.

KoHUpI AeTaner 1 y3nbl UMeLoT CTeneHn cBob0bl B Tpex HanpasneHusx. B
OTHOLLEHWM CMEeLLEeHNS KOHeL, JeTann MOXeT 6blTb CBOBGOAHBIM UK
3aLlemMIeHHbIM; B OTHOLLEHNW BPaLLeHWS — LWAapHUPHBIM UK
3aLlemneHHbIM. Ecnv cTeneHb CBA3HOCTY HAaXOANTCA MeXay CBOOOAHOM Uan
LAPHNUPHOIM 1 3aLLeM/IeHHOW, UCMOoNb3ynTe 419 MOAeNVPOBaHA
COoefMHEHN NMPYXNHbI C Pa3INYHbIMY MOCTOSHHBIMU YNPYrocTy.

Tekla Structures ncnonb3yeT CBOMCTBA PACYETHOM AeTasn, COEANHEHNSA NN
y3na Ana onpegeneHns cnocoba coejuHeHNs feTaner B pacyeTHON Moenu.

PacueTHble cBOMCTBA A€Tann onpeaendaroT cteneHu CBO6OAbI Ka>XA40ro KoHLUa
AeTtanun. Ha nepBoM KOHLUE AeTal HaxXOANTCA XXeNTad pyyka, Ha BTOPOM —

nypnypHas.

Cm. TaKKe

3ajaHune 3aKpenneHnii N ycnoBuin onmpaHnsa KoHua getanu (ctp 77)

3MeHeHMe pacyeTHbIX geTanel 76 3agaHvie 3aKpenaeHni 1 ycioBuiA onmpaHus
KOHL|0B



OnpegeneHve ycnoBuin oNnpaHus NaacTuHbl (cTp 77)

CnMBONbI yC/I0BUIA onnpaHus (cTp 78)

3apaHve 3aKpenieHniA N ycnoBniA onnpaHns KOHLUA
Aetanu

Mpexae yem NPUCTYNUTb, B AMAN0rOBOM OKHe PacyeTHble N NPOeKTHbIe
Moaenu BbibepuTe pacyeTHY MOAe/b, B KOTOPO Bbl XOTUTE 3a4aTb
3aKpenaeHns 1 yCIoBMa ONMPaHNS KOHLOB AeTanen.

1. BblbepuTe geTanb.

2. HaxmuTte npaBoi KHOMKOW MbIWN 1 BbibepnTe CBOWMCTBA,
ncnonb3syemMble B pacyeTax.

3. B AnanoroBom OkHe pacHeTHbIX CBOWNCTB AeTann:

*  YT06bl 334aTb YCNIOBUS ANst HAaYana AeTann (xentas py4ka),
nepeianTe Ha BkNaAky 3akpensieHMe Havana.

*  YT06bl 334aTb YCN0BUS ANS KOHLA AeTanu (NypriypHas pyyka),
nepeianTe Ha BkNaAKy 3akpensieHne KoHua.

4. BblbepuTe BapuaHT B cnncke Havano nav KoHed,
Ecan Heobxoammo, onpegenvte NoBOPOT ANA ONMPAEMOro KOHUA AeTanu.

I"Ipl/| HeO6XOﬂ,VIMOCTI/I M3MEHUTE NOCTyMNaTe/ibHblE U BpallaTe/IbHbIE
creneHn CBO60,£I,I:I.

7. Ecnm ansa kakon-nnbo crteneHu cBob6o/bl BblopaH napametp Mpy>XuHa,
YKaXUTe XeCTKOCTb MPYXUHbI.

EANHVILBI M3MEepeHMs 3aBUCAT OT HAaCTPOeK B MeHo Paian --> HacTponkun
--> MapameTpbl --> EANHNLBI N filecATUYHbIE pa3paabl .

8. Ecnum ansa Kakon-nnbo cteneHu cBob6obl BblbpaH napameTp HacTuyHoe
ocBO6OXAEHMe, 33aliTe cTerneHb CBA3HOCTU.

Beegute 3HaueHVe ot 0 (3awemneHmne) 4o 1 (LwapHUp).

9. HaxmuTte KHorMky UI3SMeHUTb.

Cm. TakxKe

OnpegeneHve ycnoBuin ONUpPaHus NaacTuHbl (cTp 77)
CnmMBONbI yC/I0BUIA onnpaHus (cTp 78)

CeoncTBa pacyeTHoM getanum (ctp 133)

O cBoICTBax pacyeTHow getanu (cTp 73)

M3MeHeHMe pacyeTHbIX geTanel 77 3agaHvie 3aKpenaeHni 1 ycioBuiA onmpaHus
KOHL|0B



OnpepeneHve ycN0BU oNMpPaHNA NAACTUHDI

MOXHO onpesenaTb yCNOBUS ONNPAHNSA ANA KOHTYPHbIX MAACTUH, 6€TOHHbIX
nepekpbITUA N 6eToHHbIX NaHenei. Tekla Structures cosgaet onopsbl Ans
HUXXHer KpOMKM NaHenu, ANa BCcex KpaeBblX y3/10B NepekpbITUS NN
NAacTVHbl AN ANA BCEX Y3/10B 6ankn. Y naHenemn HUXXHAA KpOMKa MOXeT
6bITb HAKJIOHHOW.

Mpexze 4YeM NpUCTynuTb, B 4MaN0roBOM OkHe PacueTHasi N NpoeKTHas
MoAenu BbibeprTe pacyeTHY MoJesb, B KOTOPO TpebyeTcs onpeaenvTs
YCNOBUSI ONUPaHUS.

1. BbibepuTe NaacTuHy.

2.  HaxmuTe npaBoli KHOMKOV MbILLN U BbibepuTe CBOMCTBA,
ncnosib3yemMblie B pacyeTax.

3. B AnanoroBoM OKHe pacyeTHbIX CBOMCTB NAACTUHbI BbIMOMHUTE
cnegyroLive AencTsus.

a. HaBknagke ATpnbyTbl obnacrein BbibepuTe O4MH U3 NapamMeTpoB B
cnucke Mopgaep>knBaeMbliA.

* HeT: onopsbl He co3aaroTCA.

+ CB060aHO (NepemMeLleHMe): M1acTUHA SABAAETC 3aLleMIeHHON
TOJIbKO B OTHOLLEHWN NOCTyNaTebHbIX ABVXEHWNA.

*  MOoNHOCTLI: NNACTNHA ABNAETCS 3aLLEMAEHHON B OTHOLLEHUN U
nocTynaTenbHbIX ABVXXEHUM, 1 BpaLLeHWs.

b. HaxmuTe KHonky U3MeHUTb.

CMm. TakXXe

3agaHve 3aKpenieHn 1 yCNoBUiA ONUPaHUA KoHUa getanu (cTp 77)
CnMBOAbI yCI0BUIA onmnpanus (cTp 78)

CBowcTBa pacyeTHoun getanu (cTp 133)

O cBoWicTBax pacyeTHow getanu (ctp 73)

CnmBonsbl ycnOBVII7I onunpaHus

Tekla Structures oTobpakaeT pAOM C y3/1aMUN CUMBOJIbI, KOTOPbIE YKa3bIiBatOT
yC/I0BMS ONUPaHUS y3na.

3MeHeHMe pacyeTHbIX geTanel 78 3agaHvie 3aKpenaeHni 1 ycioBmiA onvpaHus
KOHL|0B



CnmBon

YcnoBue onvpaHus

bes onupaHnsa

LLlapHMpHOEe coegnHeHve

XecTkoe coepHeHMe

)XecTkoe B OTHOLLEHUI
nocTynaTenbHbIX ABVXEHU B JaHHOM
HanpasieHn

Ynpyroe B OTHOLLEHWM NOCTYNaTeNbHbIX
ABVIXXEHWNI B JAHHOM HanpaBneHumn

M3MeHeHMe pacyeTHbIX geTanei

79

3ajaHuve 3aKpenneHuii n ycioBUiA ONUpaHus
KOHL|0B




7.4

CumBon YcnoBue onvpaHus

XecTkoe B OTHOLLIEHUM BpalleHnd

yrlpyroe B OTHOLUEHWW BpalleHnA

Ecnn He TpebyeTca oTobpaxaTb CUMBOJIbI YC/IOBUIA ONNPaHWA B BUAAX
MOZe/N, yCTaHOBWTE A/IA pacLLMPEeHHOro napameTpa
XS_AD_SUPPORT_VISUALIZATION 3HaueHwue FALSE B MeHto ¢aian -->
HacTpoiikn --> PaclumpeHHble napameTpbl --> PacyéT n
npoeKTnpoBaHue .

Cm. TaKKe

3asaHve 3aKpensieHn 1 yCIoBUiA ONUPAHUS KOHLOB (CTp 76)

OnpeaeneHve CBOCTB NPOEKTUPOBaHUA AN
pacyeTHbIX AeTaneu

Ans oTAeNbHbBIX pacyeTHbIX AeTanen MOXHO onpejenaTe CBOMCTBA
npoekTnpoBaHusA. CBONCTBA NMPOEKTUPOBAHNS — 3TO CBOKCTBA, KOTOPbIe
MOTYT V3MEHATLCA B COOTBETCTBUNM C MPOEKTHbIMW HOPMaMu U MaTepranom
Aetann (HanpuMep, NapamMeTpbl NPOEKTUPOBAHNSA, KO3PPULIMEHTBI U
npegensi).

CBOIACTBa, cogepxalymecs Ha Bknagke NMpoeKTUpoBaHUe 41asioroBoro okHa
pacyeTHbIX CBOICTB AeTann Npy NepBoM OTKPLITUM 3TOW BKNAAKU — 3TO

N3meHeHMe pacyeTHbIX AeTanei 80 OnpegeneHne CBOCTB NPOEKTUPOBAHUSA AN1A

PacyYeTHbIX ,CI,ETaIIEVI



CBOWCTBA, KOTOPble MPUMEHSAIOTCA KO BCeV pac4eTHOM MoAenn, BblbpaHHOW B
ANanoroBom okHe PacueTHas U NpoeKTHas Moaenmn.

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

I3mMeHATL CBOMNCTBA NMPOEeKTNPOBAHNA KOHKPETHbLIX PACHETHbLIX ﬂ,eTaJ’IeVI
MOXHO C NMOMOLLBK AMaNOroBbIX OKOH PpaCYHETHbIX CBOWCTB COOTBETCTBYHOLWLNX
p,eTane|7|. |_|pl/l N3MEeHEHNW 3HaYEeHUNA TN Bbl60pe BapnaHTa B CTOJ'I6L|,e
3HaueHune c|>na>|<0|< B CTOI'I6LI,e Mcnonb3oBaTb 3Ha4YeHUA No ymMmosi4yaHUIo
CHMMaeTCd, yKa3sblBas, uTo 414 ,D,&HHOI?JI pacquHon AeTann n JaHHOro
CBOWCTBA NPOoeKTNpPpoBaHNA CBOWCTBA pacquHon MOZENN HE NCMONb3YHOTCA.

Mpumep

Tak, e B pacquHoM MoZenn cogepxkaTtca geTanan C pasHbIM MapKaMn
MaTtepmnana, B CBOWCTBAxX pacquHon Mo4es I MOXHO OrnpeaennTb Hanbonee
4acTo NCNoJib3yeMyro MapKy MaTtepmnana. 3aTtem 4ns KOHKPETHbIX p,eTane|7|
MOXHO N3MEHNTb MapPKy MaTepihasia B PpaCY4ETHbIX CBOMNCTBAX AeTtann.

CM. Takxke

McknroueHvie pacyeTHbIX geTaner U3 npoekTnpoBaHus (cTp 81)
OnpegeneHve ANVH NPOAO/ILHOIO U3rnba KONOHHLI (CTp 82)
OnpegeneHye CBOWCTB MPOEKTUPOBaHNA pacyeTHOW Mozenn (cTp 64)

CBoucTBa pacyeTHoOM getanum (ctp 133)
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UcknioueHme pacueTHbIX AeTasneil U3 NPoeKTUpPoBaHUS

B npouecce pacyeTa OoTAe/IbHbI€ paCyeTHbIE A€TalN MOXKXHO UCKNHOUYNTb U3
NnpoBepPKN KOHCTPYKUMKW Ha COOTBETCTBME HOPMaM NPOEKTUPOBaHNA.

Mpexae Yyem NpUCTYNnTb, B ANAIOFOBOM OKHe PacueTHasi n npoeKTHas
Mopaenu BbibepuTe pacyeTHY MOJesb, B KOTOPOWN TpebyeTcd N3MeHUTb
pacyeTHble CBONCTBA AeTanen.

1. BbibepuTe getanb B GU3NYECKON MOeNn.

2. HaxmuTe npaBoli KHOMKOV MbILN U BbibepuTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

3. B ananoroBoM OkHe pacyeTHbIX CBOWCTB AeTanu BbINONHUTE CiejytoLlime
AEeNCTBUS.

a. [Nepeiaunte Ha BKNaaky MpoekTrpoBaHue.

b. Ansa ceolictBa MpoBepnTb KOHCTPYKLUIO - BKIIOUUTBL NPOBEPKY
KOHCTPYKLUMW ANs 3nemMeHTa B ctonbLe 3HaueHme BoibepuTe HerT.

c. Haxmurte KkHomky N3MeHUTb.

Cm. TakXXe
OnpegeneHvie CBOMCTB NPOEKTUPOBAHWA AN1A pacyeTHbIX AeTanein (cTp 80)

O cBolcTBax pacyeTHow getanu (cTp 73)

OnpepeneHvie AJIVH NPOAOJ/ILHOIO N3rM6a KOIOHHbI

[N KONOHH 1 CErMEeHTOB KOJIOHH MOXHO OMnpeensiTb ANNHbI MPOAOABHOIO
n3rn6a. CerMeHTbl KOIOHH NPeACTaBAAIOT YPOBHM 3aaHMs. Tekla Structures
aBTOMATMYECKWN AEe/IUT KOMIOHHbI Ha CErMeHTbI B TOUKE, F4e eCTb 0ropa B
HanpaBneHWM NPOAOSABHOIO U3rnba NN rae MeHsIeTcst IPOdUIb KONOHHBI.

MNpuBeaeHHasa ANVHa NPV NPOAOSbHOM n3rnbe pasHa K*L, rae K —
KO3 ONUMEHT ANVIHBI, a L — ANIHa NPOAO/IBHOrO U3rnba.

KonoHHa MOXeT nmeTb pa3Hble AN1NHbI NPO40/IbHOI0 n3rmba B pPa3HbIX
pacyeTHbIX MOAenax.

Mpexae Yem NpUCTYNnTL, B ANANOrOBOM OKHe PacueTHasi U NnpoeKTHast
MopAenu BbibeprTe pacyeTHY MOJeb, B KOTOPOi TpebyeTcs onpeaenvTs
AJIHBI MPOAO/IbHbBIX M3rM60B.

1. BblbepuTe KONOHHY.

2. HaxmuTte npaBoli KHOMKOV MbILLN 1 BbibepnTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

3. B AnanoroBOM OKHe pacyeTHbIX CBOMCTB KO/IOHHbI BbIMOIHUTE
cnepyrolme AencTBuS.

a. [lepenauTe Ha Bknaaky NMpoekTupoBaHue, B CToN6eL, SBHaUEHUe.
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b. BbibepuTe 3HaueHVe ansa ceoincTea Kmode.

C. BeeawuTte 04HO NN HECKONBLKO 3HaYeHUn Ana napameTtpa K -
K03$PMLUMEHT ANVHBI AN NPOAOSILHOIO U3rnba B HanpasneHUN
oceny n/mnu z.

KonnuectBo 3HaueHWi, KOTOpble MOXHO BBECTU, 3aBUCUT OT
3HayeHwus, BblIbpaHHOro Ansa ceoctea Kmode.

YTObbI BBECTV HECKOJIBKO 3HAYEHW, BBEAMTE MO 3HaYEHWNIO 41N
KaXA0ro cerMeHTa KO0HHbI, HAUMHasA C CAMOro HUXKHEro CermMeHTa,
pa3gensas 3HadeHnsa npobenamu. Ansa nosTopa Ko3apduumeHToB
MOXHO MCMOJIb30BaTb CUMBOJT YMHOXeEHWSA, HanpumMep: 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 O4HO UM HECKONBKO 3HaUYeHWI Ana napameTpa L - gnvHa
npoaonbHOro nsruéa B HanpasieHUN OCei y U/Unu z.

« [lna aBTOMaTM4eCcKoro BblYnNCNeHNS 3HAYEHWUI AJ/IHbI OCTaBbTe
3T NOAA NyCTbIMW.

+  [lns nepeonpejenieHnNs OAHOTO VN HECKONIbKUX 3HaYeHUI
ANVIHBI BBEANTE 3HaUEeHNSA B COOTBETCTBYHOLLE NONSA A/IVHBbI
NPOAONBHOro 13rnba. Konnyecrso s3HauYeHN M, KOTopble HYXXHO
BBECTW, 3aBUCUT OT 3Ha4YeHus, BbIbpaHHoro Ansa ceoictea Kmode.
Ans NoBTOpPa 3HaYEHNM A/TINHBI MPOAO/ILHOMO N3rnba MOXHO
NCMONb30BaTb CMMBO YMHOXeEHWS, Hanpumep: 3*4000.

e. Haxmute KHOMKy I3MeHUTb.

CM. TaKke
3HaueHuns ceocTBa Kmode (cTp 83)

O cBoKcTBax pacyeTHow getanu (cTp 73)

3HayeHus ceoiicmea Kmode
3HaueHua ceorictBa Kmode ncnonb3yotca gna onpegeneHuns Toro, kak Tekla
Structures 6yaeT paccunTbIBaTb ANHbI MPOAOAbHbLIX N3rMHGOB KOMOHH.

Bo3MOXHble BapWaHTbI:

BapuaHT OnucaHwue
AencTBuTenbHbLIN L — ANHA KONOHHBI.
aNemMeHT
CermMeHT KONIOHHbI L — AnVIHa O4HOrO CerMeHTa KOJIOHHbI.
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7.5

BapuaHT

OonwucaHue

CerMeHT KOJIOHHbI,
HecKOJ1IbKO 3HaueHui1

L — ANViHa O4HOro cerMeHTa KOMIOHHbI €
ornpezeneHHbIMW Nosb3oBaTenem KosppnumneHTamm
N ANVIHAMW ANS KaXKA0T0 CerMeHTa KOJIOHHBbI.

AHanuTunueckuii
BKJIIOUEHHbIA 3N1eMeHT

L — AnviHa anemMeHTa B pacquHon Moaenn.

AHanuTnyeckui
BKJIIOUEHHbI 3/IeMEeHT,
HeCcKO/IbKO 3HaYeHUM

L — AHa 3n1eMeHTa B pacyeTHOW MoJenn ¢
ornpegeneHHbIMW Nosb3oBaTenem KospdnumneHTamm
N ANVHAMN JNS KaXKA0Tr0 3/1eMeHTa.

P = Physical member
§ = Column segment

- - o
53 AS
P2
< -
A
52
1= 1= SPLICE
A3
> A—
P A2
1 ~—
Al
. — -
CM. TaKke

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 NPOAO/LHOIO U3rnba KONOHHbI (CTp 82)

Onpep,eneHme MeCTONoJIO>XKEHNA paCyHeTHbIX

pertanei

MOo>HO onpeaenatb N USMEHATb MECTOMNOIOXKEHNE pacquH0|7| ocn
OTAENNbHbLIX AeTaHEVI B pacquHoM MoZenn Nnnm ncnosib3oBaTb HaCTpOI7IKI/I

Vi3meHeHne pacyeTHbIX p,eTane|7|

84 OnpegeneHvie MeCTOMONOXEHNA PACUYETHbIX
feTanen




OCeil pacyeTHOM Mogenu, NPUMEHsSIEMble KO BCEM AeTaNsiM B PacYeTHOWA
MOJENU.

Takxe MOXHO onpeaensiTe CMeLLeHUs AN paCYeTHbIX AeTanei 1
nepemMeLLaTb pacyeTHble AeTain C MOMOLLLIO PyYeK.

Mpv NepemMeLLeHNM PyYKN pacyeTHOM AeTann NPOCMOTPETb CMELLEHMS
MOXHO B C/TeAyHOLLX ANANOrOBbIX OKHAX:

« CBOWMCTBA NOJIOXKEHMS CTEepPXXHA, ncnosibldyemMmbie B pacyeTax
« CBOMCTBA NOJIOXKEHUA 06n1acTW, mcnosibdyemMmbie B pacyeTax
« CBoucTBa KPOMKMN o6nactn, mncnosibdyemMmsbie B pacyeTtax

Mpwn NnepemeLLeHnn GU3nNYeckon UM pacyeTHON AeTanu 3TN CMeLLeHns
pyuku copacbiBatoTcs. KomaHaa C6pocnTb pefakTUpoBaHme BblGpaHHbIX
AeTanemn Takxe copacbiBaeT U3MEHEHNSs], BHECEHHbIe C MOMOLLbIO pyYek
pacyeTHON AeTanu.

CM. TaK)Ke

OnpegeneHvie NN U3MEHeHVe MeCTOMONOXEHNS OCA PacyeTHOW AeTanu
(ctp 85)

3ajaHne cMeLleHNsa ANna pacyeTHoM getann (cTp 86)
Copoc pefakTMpoBaHUA pacyeTHbIX geTanei (ctp 87)
CBOWCTBaA NONOXEHWSI paCYeTHOro CTepXHs (cTp 153)
CBOICTBa NONOXEHUS pacyeTHOW obnactn (cTp 154)
CBOICTBa KPOMKW pacyeTHoW obnactn (cTp 154)
CBoncTBa pacyeTHoM getanum (ctp 133)

OnpegeneHre HaCcTpoOeK oceil pacyeTHOW mozenn (cTp 61)

Onpep,eneﬂme mnin nameHeHme MmecTonosio>keHmsa ocm

pacuyeTHON geTanun

MOXHO onpesensaTb N U3MeHATb MeCTOMOJIOXKEHE PacYeTHO OCK
oTAeNIbHbIX AeTasiel. PacyeTHasa oCb onpegenser MecTornosioxeHne
pacyeTHOW AeTanu rno OTHOLUEHWIO K COOTBETCTBYIOLLLEN GU3NYECKOn JeTann.
Hanpumep, pacyeTHasa AeTanb MOXeT HaXOAMUTbCA Ha HENTPaNbHOM OCU UK
Ha OMOPHOW NMNHUN U3NYECKON AeTanu.

Mpexae yem NPUCTYNUTB:

* B pawanoroeBom okHe PacueTHasi N npoeKTHasA Moaenu BoibepuTe
pacyeTHyt MOJeNb, B KOTOPOW TpebyeTca N3MeHUTb pacyeTHbIe CBOICTBA
AeTanein.

*  [nsA BbIBpaHHOM pacyeTHON Moaenn ybeanTech, YTO NapamMeTp
MecTonono>xeHue ocx 3fleMeHTa B /1aN0roBomM okHe CBOMCTBa
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pacueTHoOV MoAenu nmeeT 3HayeHie 3HaUYeHMe N0 YMOJIHaHUIO AN
Moaenmu.

1. BbibepuTe getanb B GU3NYECKON MOZenn.

2. HaxmuTte npaBoli KHOMKOV MbILLN 1 BblbepuTe CBOMCTBA,
ncnosb3yemMble B pacyeTax.

3. B AnanoroBoM OkHe pacyeTHbIX CBOMCTB AeTanu BbIMONHUTE CieytoLume
NeNncTBuUS.

a. Mepengunte Ha Bknagky MonoxkeHwne.
b. BblibepuTte BapmaHT B cnvcke OCb.

Cc. B cnucke CoxpaHATb NOJIOXKEHUE OCU YKaXTe, MOXET /i
pacyeTHasa OCb AeTanu nepemeLLaTbCa Npu ee coegHeHN €
APYTMIN AeTansaMu, a Takke B KaKOM HanpasieHN OHa MOXeT
nepemMeLLaTbCs.

d. Tpwv HeobxoANMOCTM C MOMOLLIO Noneli MoaupukaTop ocm
onpegenvTe, K Yemy NpmMBA3aHa 0Cb — K rob6anbHbIM KOOPANHATAM,
K IVHUWN CETKM WA HU K TOMY, HU K ApYroMmy.

e. Haxmute KHomky NI3MeHUTb.

CM. TakXxe

3asaHve cMeLLeHVsa ANna pacyeTHoW getanu (cTp 86)
CBoncTBa pacyeTHoM getanum (ctp 133)

O cBowcTBax pacyeTHow getanu (ctp 73)

OnpegeneHre HaCTpOeK Oceil pacyeTHOW Mozenwn (cTp 61)

3agaHue CMeLLEeHNA ANS pacyeTHOW geTanu

[Na pacyeTHOM AeTann MOXHO onpeaennTb cmelleHus. CMeLLeHNs
NO3BO/ISAOT MePeMEeCTUTb PACHETHYH AeTalb MO OTHOLLIEHUHO K
MECTOMOIOXEHUIO MO YMOYAHMIO PacYeTHO OCK.

Mpexae YeM NpuUCTynuTb, B 4MaN0oroBoM okHe PacueTHasi N NpoeKTHas
Mozenu BbibepuTe pacyeTHYH MOZesb, B KOTOPO TpebyeTcs onpesennTb
CMeLLeHNs.

1. BblbepuTe feTanb B dU3NYECKON MOLeNN.

2. HaxmuTte npaBoi KHOMKOW MbIWN 1 BbibepuTe CBOWMCTBA,
nucnonb3syemMble B pacyeTax.

3. B amanoroBom okHe pacyeTHbIX CBOWCTB AeTanu BbIMONHUTE CliedytoLme
JencTBuS.

a. [lepenante Ha Bknagky NMonoxxeHue.
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b. B nonax CmeLieHwne 33jaiTe CMeLLeHe pacyeTHOM AeTanum oT
pacyeTHOn ocn dU3NYeCcKor feTany B HanpaBAeHUAX rnobasbHbIX
ocen X,y u z.

|_|pI/I nepemMeLleHnn pacquHon AeTann B MO4eNi 3TN 3HaYeHNA
N3MEHAKOTCA.

Mpuv nepemeLleHn GU3NYECKON AeTann OHU He CbpackiBatOTCS.

Cc. B cnncke Pexxkmm npoAo/IbHOro caBura ykaxmTe HEO6XOAI/IMOCTb
y4yeTa NnpoA0/IbHOIo CMeLleHnd KOHL OB Dx CI)I/I3I/IH€CKOI7I AeTann.

CMeLLeHNst KOHLOB onpegenstoT, rae Tekla Structures co3gaet
KOHLIeBbIe y3/1bl pac4eTHO AeTanu.

d. Haxmute KHonky N3mMeHUTb.

Cm. TaK)Ke

OnpegeneHvie UM N3MeHeHre MeCTOMNONIOXEHNSA OCK pacHeTHOW AeTanu
(ctp 85)

CeoucTBa pacyeTHoOM getanum (ctp 133)

C6poc peaaKTUPOBAHUSA pacyeTHbIX AeTanew

Ecnm MecTononoxeHns pacyeTHbIX AeTaneit 6bl1 M3MeHeHbI C MOMOLLbHO
pyyek, Anst BbIBPaHHbIX PACYETHbIX AeTasieil MOXHO BOCCTAHOBUTL
npesyCcMOTPEHHbIe MO YMONYAHUIO HAaCTPOMKN pacyeTa.

1. HaBknagke PacuyeT v npoekTUpoBaHmne BbibepnTe PacyeTHble U
NpoeKTHbIE MOoAeN .

2. B pmanoroBomMm okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYt0 MOAeNb, B KOTOPOV TpebyeTca copocuTb pesakTnpoBaHmne
JeTanemn.

3. BblbepuTe geTanu, KOTopble ClefyeT COpOCUTb.

Ha Bknagke PacyeT n npoekTupoBaHue BbibepuTe COPOCUTDL
pepakTUpoBaHue BbIGpaHHbIX AeTaneu.

CM. TaKke
OnpegeneHre MeCTOMNONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

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

MOXHO co3gaBaTb KOMuu CyLecTByrOL X paCyeTHBLIX AETaHEVI BMecCTe C
NMPMMEHEHHBLIMN K HM CBOVICTBAMU CMEeLLEHNAMN Y310B.

Hanpumep, ¢ NOMOLLIO KOMMPOBAHUS MOXHO NPUMEHUTb HAaCTPOMKM
pacyeTa K nosTopsowymMmcs pamaM. CHavana nprMmeHuTe Tpebyemble
HACTPOWKM pacyeTa K OAHOM pamMe. 3aTeM CKONUpPynTe HaCTPOMKK Ha Apyrme
aHANOrMYHbIe paMbl.

1.

Ha Bknagke PacyeT v npoekTupoBaHue BbibepuTe PacyeTHble 1
NpoeKTHbIe MoAenNn.

B avianorosom okHe PacueTHasi U npoeKTHasi MoAenu BbibepuTe
pacyeTHY MoZeNb, CoAepXKalllyto AeTanb, KOTopyto TpebyeTcs
CKOMMPOBAaTb, N pacyeTHble CBOCTBA, KOTOPbIe TPebyeTcs UCMOb30BaThb.

B dumsnueckor mogenu BblbepuTe feTanb, KOTOPYH TpebyeTcs
CKONMpoBaThb.

BbINONHWTE O4HO U3 CieyoLWmnX AeNCTBUN.

+ Ha Bknagke MpaBkKa BblibepnTe KonupoBaThb.

* LlenkHuTe NpaBow KHOMKOWN MbIWN 1 BbibepuTe KonnpoBaTb.
YKaxunTe NCXOAHYH TOUKY A5 KOMUPOBaHUS.

YKaxute ofiHy NN HECKONBKO JOMONHUTE/IbHbIX TOYEK Ha3HauYeHus.

Ecnv B KOHEUHOW ToUke MeeTCa NAeHTUYHasa usmnyeckasn getanb, Tekla
Structures co3gaeT pacyeTHy AeTab C HACTPOMKaMn, UAEHTUYHBIMUN
HaCTPOMKaM NCXOAHOWN AeTasu.

Ecnn B KOHeUHOI TouUKe yXe MeeTcst pacyeTHas geTanb, Tekla Structures
N3MEHSIET 3Ty pacyeTHy AeTalb.

Ecnun pusmyeckas geTanb B KOHEUHOM TOUKE ellle He BXOAMT B PaCUETHYHO
Mogenb, Tekla Structures fo6aBnsieT AeTaNb B PpaCHETHYH MOZENb.

Ansa npekpaweHns KONMPOBaHNSA BbIMONHUTE O4HO 13 CNeAyLLNX
AENCTBUN.

*  Haxmute KHonNky knasuLy Esc.

* LllenkHnTe NpaBow KHOMKOWN MbILWN 1 BbibepnTe OTMeEHa.

Cm. TaK)Ke

3MeHeHMe pacyeTHbIX geTanei (cTp 73)
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7.7 YpaneHue pacuyeTHOI getanm
JleTanu MOXHO yAansiTe U3 pacyeTHbIX Moenen nyTeM yaaneHnsa pacyeTHbIX
AeTanein.

Ecnn copepxrmoe pacyeTHol mogenn — MonHaa Moaens, Npu yaaneHum
pacyeTHon getanu Tekla Structures 6yaeT nponyckaTb 3Ty AeTajb B pacyeTe.
Ecnn cogepxmmoe pacyeTHOM mogen — BblbpaHHble AeTany n Harpysku
nnu 3apaTb OCHOBaHUE MoAenu, Bbl6paB AeTanun N Harpysku, npu
yaaneHnn pacyeTHomn getanu Tekla Structures yaansieT getanb U3 pacyeTHOW
Mozenu.

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

2. B amanorosom okHe PacyeTHas U NpoeKTHas MoAenu BbibepuTte
PacYeTHYIO MOJe/b, COAepPXKalLyto AeTab, KOTOPYH TpebyeTcs yaannThb.

3. BbibepuTe pacyeTHyto AeTanb, KOTOPYHO TpebyeTcsa yaanuThb.
BbInoMHWUTE O4HO 13 CneayroLLnX AeNCTBUIA:
+ LlenkHnTe NpaBol KHOMKOW MbILN N BblibepuTe YAannTb.

+ HaxwmwnTte knasuwy Delete.

COBET 4YT06bI OTMEHUTL KOMaHAy YAaNuUThb:

+ B pacyeTHbIX MOAeNIAX, CO34aHHbIX MO CI'IOCO6y MonHaa mopgens,
M3MEHNTE paCHETHbIVI KJlaccC yﬂ,aﬂeHHOVI Aetann C Vll'HOpl/IpOBaTb Ha
nepBoHa4Ya/ibHOE 3Ha4YeHNe.

+ B APYTX pacHeTHbIX MOo4enAax CHOBa AobaBbTe YAaANEeHHYIO AeTallb B
pacyeTHyto MoAenNb.

Cm. TakXXe
YpaneHve o6beKTOB U3 pacyeTHOU Mozenu (CTp 68)
3MeHeHVe pacyeTHbIX Mogenen (cTp 59)

Cozepxnmoe pacyeTHoM Mogenu (cTp 55)
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8 ObbeanHeHe Harpysok

B aTOM paszene paccmaTpuBaeTCs NpoLecc coueTaHus Harpysok Tekla
Structures.

CoyeTaHme Harpy3ok — 3TO NMpoLiecc, Npy KOTOPOM HeKOoTopble
OAHOBPEMEHHO JeCTBYIOLLME FPYNMbl HAarpy30K YMHOXAKTCA Ha NX
Ko3bdnLUMeHTbl 6e30MacHOCTU N 06 beANHAKTCS APYT C APYroM B
COOTBETCTBUN C OnpejeneHHbIMU NpaBuaaMu.

MpaBuia coueTaHnst Harpy3oK 3aBUCSAT OT NpoLecca NpoekTUPoBaHUA 1
ONpesensatTCst B CTPOUTENBHbIX UM MPOEKTHLIX HOpMax. O4HMM N3 CaMbIX
pPacnpoCTpaHeHHbIX MPOLLECCOB NPOEKTUPOBAaHMIA ABASAETCA pacyeT no
npeAenbHbIM COCTOSHUSIM.

CBOICTBaA COMETaHMIN HAarpy3okK onpeaenstoT, kak Tekla Structures coueTtaeT
Harpy3sku. MNpouecc coyeTaHUs Harpy3ok ornpeaenserTcs ciesyroLmm
CBONCTBaMU;

+  Kog MmogenpoBaHus Harpysku (ctp 121)
*  KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 122)
*  Tunbl coyeTaHni Harpysok (ctp 123)

+ CoBMeCcTMOCTb rpynn Harpysok (ctp 21)

Cm. TakXKe

O coueTaHusax Harpys3ok (ctp 90)

ABTOMaTM4Yeckoe Cco3jaHue coyeTaHnm Harpysok (ctp 91)

Co3paHve coveTaHMa Harpysok (cTp 92)

VI3ameHeHVe coueTaHna Harpysok (ctp 94)

KonnpoBaHuve coveTaHnin Harpy3ok Mexay pacyeTHbIMU Mogensmu (cTp 94)

YpaneHue codeTaHUin Harpys3ok (ctp 96)
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8.1 O couyeTaHMAX Harpysok

CoueTaHMe Harpy3ok — 3To Habop rpynmn Harpy3ok, Co3aBaemsblli B npoLecce
coueTaHus Harpysok. Kaxzoe coueTaHne Harpy3sok npeactaBnsieT peanbHble
YC/I0BMS HAarPy>KeHWsl, — 3TO 3HAUWT, YTO B KaXA0€e CcoYeTaHe Harpysok
AOJ/IKHA BCerga BXOAUTb NOCTOsTHHAs Harpyska.

Kaxxgoe coyeTaHune Harpysok A0/DKHO MMeTb YHUKa/lbHOE NMA. MCHOﬂbByMTe
MMeHa, onncbiBavoLWne yCnoBuUA Harpy>xxeHu4.

Kaxzgoe coueTaHve Harpysok nmeet ngeHtnoukatop. MaeHtnoukatop
npeacTaBaseT cob6oi NOpPAAKOBOE YNC/IO0, KOTOPOe 3aBUCUT OT Nopsijka
CO3ZaHNA COYeTaHN Harpy3oK B pacyeTHOM Mogenu.

MOo>HO HaCTPOUTb Tekla Structures Ha aBTOMaTU4Yeckoe co3JaHue coYeTaHun
Harpysok mnnm cosjaBaTb N UISMEHATb NX BPYYHYHO.

CM. Takxke

ABTOMaTu4yeckoe co3jaHune codeTaHnin Harpysok (ctp 91)

Co3gaHve coveTaHMa Harpysok (ctp 92)

I3amMeHeHue coueTaHnsa Harpysok (ctp 94)

KonupoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YpaneHue coyeTaHnin Harpysok (ctp 96)

8.2 ABTOMAaTMuUecKoe CO3AaHUE COUeTaHUM Harpy3oK

Tekla Structures MOXHO HaCTPOUTb Ha aBTOMaTn4eckoe Co3jaHne codeTaHunm
Harpysok ans pacquHoM MoAesi cornacHo CTponTe/ibHbIM HOPMaM.

Mpexae yeMm NpPUCTYNnTL, ybeamTeck, YTo B MeHto daian --> HacTpoinkn -->
MapameTpsbl --> MogenvpoBaHne Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLAS HOPMA MOAENVPOBAHUS Harpy3oKk.

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

2. B awnanoroBom okHe Moaenu pac4yéta M NPOeKTUPOBaAHUA:
a. Bblbepute pacueTHyto mogenb.
b. Haxmute CoueTaHUs Harpysok.

3. B amanoroBom okHe CoUeTaHMA Harpy30K HaXxXmuTe KHOMKY
CdopmupoBaTs.

4. B ananoroBom okHe PopMUpOBaHME CcOYEeTaHUA HarpysoK BbIMOHUTE
cnepyrolme AencTBmS.

a. [Mpu HeobxoaMMOCTM NpoBepbTe KO3GGULMNEHTLI COUeTaHWS
Harpysokx.
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HaxmuTe MapameTpbl, a 3aTeM BbINMOAHUTE OAHO U3 CIeAYHOLLMX
AEeNCTBUN.

* MMpocmoTpuTe K03ddULMEHTEI. HaxMumTe KHOMKY OTMeEHa, YTo6bl
3aKpbITb AMaN0roBoe OKHO.

*  N3meHuTe KO3PPMumeHThl. HaxxmuTe KHomnky OK ans coxpaHeHns
N3MEHEeHWI.

b. YctaHoBUTe dNaXKn PSAOM C COYETaHUSIMU, KOTopble TpebyeTcs
co3zaTtb.

C. [na aBTOMaTU4YeCKOro BK/IOYEHUS COBCTBEHHOrO Beca AeTaneil B
COYeTaHUsi Harpy3ok yctaHoBuTe daxok BkaoUvaTb cO6CTBEHHbIN
Bec.

d. (37OT Wwar oTHOCUTCA TONLKO K eBponenckmMm Hopmam Eurocode.) Mpu
HeobXxoANMOCTN ycTaHOBUTE $paxok ToNbKO MUHUMAIbHasNA
NoCTOsAHHas HarpysKa npm nonepeyHbIX Harpyskax. 3710
NO3BOJIAET YMEHbLUNTb KONMYECTBO COMETaHWIA Harpy3ok, korga
TpebyeTcs yunTbiBaTb TOJIbKO MUHVMANbHYHO MOCTOSHHYHO Harpysky
B YC/IOBMAX MOMEpPeYHOro HarpyxeHus.

e. Haxmute OK ans co3gaHnst cOMeTaHu Harpysok.

Ecnwn B pacueTHOM Mogenn eCTb HapyLleHus cTpykTypbl, Tekla
Structures aBTOMatMyeckn Co3gaeT CoYeTaHNsA Harpy3okK Kak B
MOJIOXNTENbHOM, TaK 1 B OTpuruaTenibHOM HanpasneHun (X v -Xvamn Y
n-Y).

5. B awnanorosoM okHe CoueTaHusa Harpysok Haxmunte OK gna coxpaHeHus
CoYeTaHWI Harpysok.

Cm. TakXKe

3aZaHvie HOPMbl MOZEeNVPOBaHWSA Harpy3ok (cTp 18)
KoaddunumeHTbl coveTaHna Harpy3ok (ctp 122)
Tnnbl coyeTaHU Harpysok (cTp 123)

Co3gaHve coveTaHMsa Harpysok (cTp 92)
VI3ameHeHue coueTaHnsa Harpysok (ctp 94)

YpaneHue codeTaHUin Harpy3ok (ctp 96)
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8.3 Co3pgaHwue coyeTaHUS Harpysok

MNpu HeEOHXOAVMMOCTN MOXHO CO34aTb COYETAHUS HAarpy3okK A5 pacyYeTHO
Mozenu (No ogHoMy).

Mpexae Yem NpUCTYNnUTb, ybeanTeck, Y4To B MeHo Paiin --> HacTpoiikm -->
NMapameTpbl --> MogennpoBaHue Harpysku --> TeKyLLWA Kog, BbIbpaHa
COOTBETCTBYHOLLAA HOPMa MOZENNPOBaHUSA Harpy30K.

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

2. B amanorosom okHe Moaenu pacyéTta 1 NpoeKTUPOBaHUS:
a. Bblbepute pacueTHyto mogenb.
b. Haxmute CoueTaHUsA Harpysok.
3. B awnanorosomM okHe CouyeTaHMs Harpysok HaxmuTe kKHonky Co3aaThb.

B ananoroBom okHe CoveTaHme Harpy3oK BbINOJHUTE CiejytoLume
AEeNCTBUA.

a. B cnucke Tun BbiGepuTe TN COYETaHMS Harpy3oK.
b. BBeauTe yHMKaNbHOE MMsSI COYETaHUSI Harpy3oK.

c. CNoMOLLbH KHOMOK CO CTPesikaMu NepeHoCUTe rpynrbl Harpy3ok
MeXay cnckom Fpynnbl Harpysok 1 Tabnuueli CouetaHue
Harpysox.

d. Tpv HeoHXOANMOCTI N3MEHUTE 3HaKW (+ NN -) U KOIGPULNEHTDI
coyeTaHus B Tabnnue CoueTaHue Harpysok, LLiekasi 3SHauYeHus.

e. Haxmute KHOMKY an/IMEHI/ITb, YTOObI CO034aTb CcOYeTaHMe Harpys3ok.

f. |_|pI/I HEO6XOAI/IMOCTI/I noBTOpPUTE LWarn a-e ana co3jgaHna
AOMNONHUNTENbHbBLIX coYeTaHui Harpysok.

8. Haxmute KHOMKY OK, uTo6bI CcO034aTb nociegHee coyeTaHme
Harpysok 1 3akKpbiTb ANasioroBoe OkKHO.

5. B awnanorosoM okHe CoueTaHus Harpysok Haxmunte kHonky OK anq
COXPaHeHNsA COYeTaHWn Harpysok.

Cm. TakXKe

3aZiaHvie HOPMbl MOAeNVPOBaHWSA Harpy3ok (cTp 18)
Tunbl coveTaHN Harpysok (ctp 123)

KoaddunumeHTbl coveTaHnsa Harpy3ok (ctp 122)
ABTOMaTMYecKoe Co3jaHuve coyeTaHn Harpysok (ctp 91)
VI3ameHeHVe coueTaHmnsa Harpysok (ctp 94)

YpaneHue codeTaHuin Harpy3ok (ctp 96)
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8.4

8.5

IameHeHMe coueTaHUS Harpysok
MOXHO M3MeHUTb CoYeTaHme Harpy3ok pacyeTHOM Mogenn, oTpesakTMpoBaB
ero nms 1 Ko3GPULMEeHTbI.

N3amMeHUTb TUN U I/Iﬂ,eHTI/I(I)I/IKaTOp cOoYeTaHWA Harpysok, a Takxe ﬂ,06aBl/ITb nnn
YA4AANTb rpynnbl HArpysok nocsie co3jaHna coYeTaHnA Harpy3ok
HEBO3MOXHO.

1. HaBknagke PacuyeT v npoekTupoBaHmne BbibepnTe PacyeTHble U
NpoeKTHbIE MoAeNn.

2. B amanoroBom okHe Moaenu pacyéTa U NpoeKTUpPOBaHUS:
a. BblbepuTte pacyeTHyt Mozenb.
b. Haxmunte CoueTaHUs Harpysok.

3. B amanoroBom okHe CoyeTaHMA Harpy3oK BbINOJHWTE ClejytoLume
JencTBuS.

a. YTObbl UI3MEHUTb MS COYETaHUSA Harpysok, BbIGEpI/ITe ero n seeanTte
HOBOE NMA.

b. YT06bl U3MEHUTb KO3QPULIMEHT coHYeTaHNs Harpy3ok, Bblbepute ero
" BBeAMTe HOBOE 3HayeHue.

c. Haxwmute kHornky OK Ans coXxpaHeHNs U3MEHEHWIA.

CM. Takxke

ABTOMaTu4yeckoe co3jaHune codeTaHuin Harpysok (ctp 91)

CosgaHune coveTaHmsa Harpysok (ctp 92)

KonunpoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YaaneHue codeTaHnn Harpysok (ctp 96)

KonnpoBaHue coueTaHM Harpysok Mexxay
pacyeTHbLIMM MoAeNsAMU

CoyeTaHus Harpy3ok MOXHO KOMMPOBaTb MeXJy pacyeTHbIMU MOZENsiM/ B
npegenax ¢manyeckoin mogenun. OcyLLecTBAATb KOMMPOBAHME Tak)Ke MOXHO
Mexay GM3NYeCKUMU MOAENSIMU, eC/TN OHU UMEROT OANHAKOBYHO Cpesy U
rpynnbl Harpysok.

CHauyana HeobXoAMMO COXPaHNTb COYETaHUA Harpy3ok, KoTopble TpebyeTcs
ckonmpoBaTtb B ¢ain . 1co. ECAm HE06X0AMMO, UTOObI COUeTaHNSA Harpy30K
6bI/IN JOCTYMHBLIMY B APYror GU3NYECKO MoZenin, CKonupyimnte ¢amn . 1lco B
nanky \attributes LleNeBON MOAENN UK B NaAnKy MpoekTa AMbo KOMNaHuu.
3aTeM coYeTaHMsA Harpy3ok MOXHO 3arpysnTb B APYryt pacyeTHY MoAeNb.
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CoxpaHeHue coyeTaHUN Harpy3oK AJist NCNoJiIb30BaHUSA B
paNbHeKnwem

CouyeTaHUst Harpy3oK pacyeTHOW MOZeIN MOXHO COXPaHUTb ANs
NCMNONb30BaHNA B JaibHeNLLeM B APYrX pacHeTHbIX MOAeNnsix.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHble MoAenn.

2. B awnanoroBoM okHe Moaenu pac4yéta M NPOeKTUPOBaHUA:
a. Bblbepute pacueTHyto mogenb.
b. Haxmute CoueTaHUs Harpysok.

3. B amnanorosom okHe CouyeTaHUA Harpy3okK BbINMOJIHUTE C/ieyroLime
AencTBuS.

a. BBeguTe nMs ana coxpaHsembix cOYeTaHWUM Harpy3ok B noae psgom c
3neMeHTOM COXpaHUTb Kak.

b. HaxmuTe KkHornky CoXpaHUTb Kak.

Tekla Structures coxpaHsieT coueTaHns Harpy3ok B Buge darina . 1co
B manke \attributes BHYTPW Nanku TekyLLen Mogenu.

4. Haxmunte kHornky OK, 4Tobbl 3aKpbITb AManNorosble OKHa.

KonnpoBaHue coueTaHU HarpysoK U3 gpyroivi pacveTHoii
Moaenu

CoueTaHuda Harpysok MOXHO KOnmMpoBaTb 13 AperVl pacquHoM mMoaenwu,
|/||\/|e+ou_|,e|7| TE Xe rpynnbl Harpysok v cpeay.

1. Yb6eamtecb, YTO COYETAHUA HArpy3okK, KOTOpble HEOBXOANMO
CKOMMPOBAaTb, COXpaHeHbl B darine . 1co.

2. Yb6eputecb, 4to panin . lco HAXOAMTCA B Nanke \attributes BHYTPU
nanku TekyLen Mogenv nmbo B nanke NpoekTa A KomnaHuun. Ecnm Her,
ckonupymTte ¢ainn . lco.

3. Tpwv KONMPOBaHUN COYETaHNSA HArpy3oK Mexay AByMsa Gr3nyeckmMm
MOZenNsAmMU, OTKPOKMTE MOZe/b, B KOTOPYHO BbIMOIHAETCS KONMPOBaHMe.
Mpwn KONVPOBaHWU B Npejeniax 0g4HON GU3NYeCcKon MOLeNN 3aKponTe 1
CHOBAa OTKPOWNTe MOJe/b.

4. Ha Bknagke PacyeT n npoekTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHbIe MOAEeNN.

5. B amanorosom okHe Moaenu pacyéTta 1 NpoeKTUPOBaHUS:

a. Bbibepute pacueTHyt MOZeNb, B KOTOPYH HEOBXOAMMO BbIMOMHUTE
KonupoBaHue.

b. Haxmute CoueTaHUs Harpysok.
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6. B ananoroBom okHe CoyeTaHMs HarpysoK BbiMNONHUTE ChejytoLimne
AEeNCTBUA.

a. Bblbepute paiin couetaHnin Harpys3okK (. 1co) B Cnucke psagom c
3/1IeMeHTOM 3arpysuTb.

b. HaxmuTte KHOMKy 3arpysmTb.

7. Haxmute kHonky OK, 4To6bl 3aKpbITh AMaN0roBble OKHa.

8.6 YpaneHue coueTaHUin Harpysok

MOXHO YAanuUTb OTAEIbHOEe CoOYeTaHne Harpy3oK, HeCKObKO BblIBpaHHbIX
COUEeTaHUN Harpy3oK UK BCe COYETaHMSA Harpy3okK B pac4eTHOM MoZenu

cpasy.

1. Ha Bknagke PacueT v npoekTupoBaHue BbibepuTe PacueTHble U
npoeKTHble Mogenu.

2. B ananoroBom okHe Mogenu pacyérta v NpoeKTUPOBaHUS:

a. BbibepuTe pacyeTHyO MOZenb, U3 KOTOPOW TpebyeTcs yaanntb
CcoYeTaHWs Harpysok.

b. Haxmunte CoueTaHusA Harpysok.

3. B awnanoroBoM okHe CoyeTaHMs HarpysoK BbIMOJIHUTE O4HO 13
CnesyroLnX 4eACTBUN.

* BbibepuTe coueTaHVe Harpy3ok, KoTopoe TpebyeTcs yaanuTb, U
HaXMKTe KHOMKY YAanuThb.

«  Ypepxusas knasuwy Ctrl nnum Shift, BbibepunTe HeCKObKO coveTaHUi
Harpy3ok Ang yaaneHusa. HaxmuTe kKHonky YaanuThb.

*  YT06bI yAaNNTb BCE COYETAHMS HArpy3oK, HAXKMUTE KHOMKY YAANUTb
Bce.

4. Haxmute kHonky OK, UuTo6bl 3aKpbITh ANANOroBble OKHa.

CM. Takxke
VI3mMeHeHVe coueTaHnsa Harpysok (ctp 94)
ABTOMaTu4yeckoe co3jaHune codeTaHuin Harpysok (ctp 91)

Co3gaHue coveTaHMa Harpysok (ctp 92)
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9 PaboTa c Mogensamu pacyerta u
NPOEKTNPOBAHUS

B aTom pa3gene pacCMaTpmBaeTCA, KakK SKCNOPTUPOBaTh, MMMNOPTMPOBAaTb,
O6'be,£I,VIHFITb M NpocMaTpunBaTb PpaCyeTHbIE N NMPOEKTHbIE MOAENIN, a TaKXKe KakK
COXPaHATb 1 MPOCMaTpUBATb pPe3y/ibTaTbl pacyeTa.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXeE:

MpocMoTp NpesynpexaeHnin o pacyeTHOW mogenn (ctp 97)
SkcnopT mogenn 13 Tekla Structures B NpunoxeHve pacyeTta (cTp 98)

ObbeanHeHVe pacyeTHbIX MOZener ¢ MOMOLLbIO MPUIOXKEHWSA A4/19 pacyeTa
(ctp 104)

CoxpaHeHu e pe3ynbTaToB pacyeTa (ctp 106)

MpocMoTp pesynbTaTtos pacyeta getanu (ctp 108)

OTobpaxeHne pacyeTHOro Knacca B Bugax mogenu (ctp 108)

OTobpaxeHre HOMepOoB pacyeTHbIX CTEPXKHEN, 31eMeHTOoB 1 Y3108 (cTp 109)

OTobpaxeHune Ko3dPrLUMeHTa NCNONb30BaHWA AeTanel (cTp 109)

9.1 MpocMoTp NpeaynpexaeHnin o pacieTHOM Moaenu

Ecam npu co3gaHnm pacyeTHOM Mogenn BO3HUKAN npobaemsl, Tekla
Structures oTo6paaeT B ANanoroBoM okHe PacyeTHas U NnpoeKTHas
MoAenun rnpu Belbope 3TOM pacyeTHOM MOZen 3Ha4YOK NpeaynpexaeHus.

1. Ha Bknagke PacyeT n npoekTupoBaHue BbibeprTe PacyeTHble U
NpoeKkTHble MoAenu.

2. B ananoroBom okHe Mogenu pacyérta v NpoeKTUPOBAHUS:

a. BblbepuTte pacueTHyt MoZesb.
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b. Ecnn nosasnsetcs I'Ipeﬂ,yl'lpeﬂ,l/ITeflebIIZ 3Hak, HaxmuTe NokasaTb

n pe,qyn pe)KAEH ns.
5 Pecuerren n npoeemen mogenn ===
CosaaTe
... Mpwnc.. Cnocob cosaarma
WMogens 3 Mo BEIBpAHHEIM 4. l — T = ]
BolicTea.. aannTe
[ B paTs OfibeKTE! ]@ [Moxaseizare npeaynpexaenns

[l0B36uUTs BoiBpanHble 0BbekTsl | | YA3AUTE BEIBpaHHEIE DBBEKTE

3. B AnanoroBoM okHe npeaynpexzgeHns Haxmute NMoapo6HOCTU, UTOObI
y3HaTb 60nbLue.

Tekla Structures BbIBOAUT CMINCOK NpeaynpexaeHni:

E Cnucek EI@

OTuer

WARNING: Bar 117, part Id: 1510, direction differs from physical part direction
WAPRNING: EBar ll4, part Id: 2363, direction differs from physical part direction
WAPNING: Bar 107, part Id: 3350, direction differs from physical part direction

TARNTING: = direction differs from physical part direction

WARNING: Ear 27, part Id: 5107, direction differs from physical part direction
WAPRNING: Ear 94, part Id: 5210, direction differs from physical part direction
WAPNING: Bar 27, part Id: 6264, direction differs from physical part direction
WARNING: Ear 84, part Id: 7667, direction differs from physical part direction
WARNING: Ear 77, part Id: 86F1l, direction differs from physical part direction
WAPNING: Bar 74, part Id: 9424, direction differs from physical part direction
WAPNIHNG: Short rigid link betwsen nodes 171 and 230, Id: 34334

WARNING: Short rigid link between nodes 137 and 83, Id: 34454

WARNING: Total loadfapplied difference 1.5584, load Id: 13088

WARNING: Total leoadfapplied difference 2.Z344, load Id: 12084

« Ecnu BbIGpaTh CTPOKY C aeHTUdMKaTOpOM 06bekTa, Tekla Structures
BblAENNT COOTBETCTBYHOLLNM 06BeKT B GU3NYECKON MOAENN.

*  Ecan HaxaTb NpaBoOl KHOMKM MbILUW B CTPOKE C NAEHTUDMKATOPOM
06BbeKTa, MOXHO OTKPbITb MEHI 0bbekTa.

Cm. TakXXe
Co3gaHune pacyeTHbIX Mogenein (cTp 53)

PaboTa c MoZensmum pacyeTa 1 NpoekTMpoBaHus (cTp 97)

9.2 3kcnopT moaenu us Tekla Structures B npunoxxeHue
pacyeTa

N5 BbINONHEHUS pacyeTa KOHCTPYKUMiA B Mogenun Tekla Structures
HeOobX0ANMO 3KCMOPTUPOBATb PACHETHYHO MOAE/b AN GU3NYECKYHO MOAEb B
npuaoXeHVe pacyeTa. B kayecTBe NpUNoXeHUst pacyeTa MOXHO
ncnonb3oBaTth Tekla Structural Designer, Hanpumep.
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npuaoXeHne pacyeTa



dKcnopT pacuetHou moaenwm B Tekla Structural Designer
PacueTHyto mogenb Tekla Structures MoxHO skcnopTupoBaTh B Tekla
Structural Designer BmecTe ¢ pr13n4ecKkon Moae b, SKCNOPTUPOBAHHbIN
dann . cx1 MOXHO UMmnopTmposaTk B Tekla Structural Designer ans
06HOBNIEHNSA CYyLLLeCTBYOLLEV MOZeny U Ansa co3faHnsa Hoson mogenu Tekla
Structural Designer Ha ocHoBe pacyeTHo mogenn Tekla Structures.

OrpaHunyeHns:

+  CTeHbl, COCTOSILLMX U3 HECKONIbKUX CErMEHTOB, He 3KCMOPTUPYHOTCS.
SKCMOPTMPYIOTCSH TONBLKO CTEHbI C O4HOW pacyeTHOM 061acTbH.

+  CTeHbl CO CKOLLEHHbIMU YrN1aMu 3KCNOPTUPYHOTCS 6e3 dhacok.

+ [poembl B 6€TOHHbIX CTEHAX IKCMOPTUPYHOTCH TONLKO MPU YCIOBUM, YTO
CTeHbI 11 NPOEMbl UMET NPSMOYTrONbHYH popmy.

Mpexae yem NPUCTYNUTL:

+  OtkpownTe mogenb Tekla Structures, 13 KOTopon ByAyT 3KCNOPTMPOBATLCA
AaHHbIe.

* Ecnu Bbl XOTUTE BPYYHYIO YKa3aTb, Kako TUMN 3nemMeHTa byzeT
ncnonb3oBaTbea Ana getanm Tekla Structures B Tekla Structural Designer,
3TO MOXHO cZenaTb C MOMOLLbHO MONb30BaTeIbCKOro aTpmbyTa Trn
anemeHTa TSD, Tun nepekpbiTUa TSD v Tun cteHbl TSD ¢ursnyeckomn
AeTanu. 3Tu aTpubyTbl HaxoaATcA Ha Bknaake Tekla Structural Designer B
AVanNoroBOM OKHe MoJib30BaTe/lbCKMX aTpnbyTOB AeTanu.

Hanpumep, MOXHO YCTaHOBUTL MOJIb30BaTeNbCKUI aTpnbyT Tun
nepekpbiTmA TSD B 3HaueHVe STEEL DECK 1WAY, a Tun cTeHbl TSD B
3HayeHVe MID PIER.

[lononHUTeNbHbIe CBEAEHNS O TUMAX 31IEMEHTOB CM. B JOKYMEHTaL MM No
Tekla Structural Designer.

+ Co3galnTe pacyeTHy Mojenb (CTp 56), BKAKOUAKOLLYHO AeTann, pacyeT
KOTOpbIX TpebyeTcs. YcraHoBuTe Tekla Structural Designer B kauecTBe
NPUIOXEHMA pacyeTa B CBOMCTBaX pacHeTHON Mogenu.

*  Y6eanTech, UTO pacyeTHble AeTasn KOJIOHH B pac4eTHON MoZenu
napannenbHbl Apyr Apyry.

1. HaBknagke PacuyeT v npoekTupoBaHme BoibepnTe PacyeTHble U
NpoeKTHbIE MoAeN .

Takxe MOXHO OTKPbITb MeHto Paiin 1 BbibpaTb IkcnopT --> Tekla
Structural Designer c pacueTHoOn Moaenbio .

2. B ananoroBom okHe PacuyeTHble U NPOEKTHbIE MOAENN:
a. BblbepuTte pacueTHyto Mozenb ANst SKCnopTa.
b. HaxmuTe kHonkKy 3KCNOpT.

3. B puanorosom okHe 3kcnopT B Tekla Structural Designer:
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a. HaxmuTte KHOMKY ... psAoM c nonem daiin aKcnopTa, Ytobbl 334aTb
MeCTOMOoJIoXeHMe Nankn 1 ums 4na dalina sxkcrnopra.

PekomeHayeTcs, YTO6bl B UMeHU dalina 6b11n yKasaHbl MS
pacquHoVI Mojenwu, Ctaauna pa6oqero npouecca pacyeTa n
NPOEeKTUPOBaHNS, a Takxe HarnpasneHue rnepegayn ¢pannos.
Hanpumep, PacuernasMomensl - A - IlepBOHAYAaJIbHEI
skcrnopT u3 TS B TSD WNWN PacuerHasMonesnrl - B -
HDanpHeymme msaMeHeHus m3 TS B TSD.

b. B cnucke CeTKM, ykaxuTe, Kakme ns cetok Tekla Structures Bbl xoTuTe
3KCNOPTMPOBATh:

+ 3JKcnopTupoBaThb Bce
* 3JKcnopTupoBaTb Bbl6paHHOEe
* He 3kcnopTupoBaTb HUYero

c. [na npoBepky NpeanoxeHHbIX NpeobpasoBaHUii npodunein n
COpPTOB MaTepmranos HaXxXmMuTe KHornky MpocMmoTp npeo6pasoBaHUiA.

Mpw 3KCNOpTe NCMONb3YeTCA BHYTPEHHWIA CMMCOK NpeobpasoBaHms,
coZepXxalyunii ctaHAapTHble Npoduan 1 copTa Matepmnanos. B okHe
BbICTpbIV OTUeT BCe geTanu ¢ npoduaemM nam CopToM Matepurana,
KOTOpble HeNb3s NpeobpasoBaThb C MCMNOAb30BaHNEM BHYTPEHHEro
cnmncka npeobpasoBaHus, byayT MOMeYeHbl KpacHbIM $paxKoM, a
BMecTO X nMeH B Tekla Structures 6yzeTt oTobpaxaTbcs HaANUCb:

-—-— NO MATCH ---

d. Ecnu otobpaxaeTca HaANUCb ——— NO MATCH —--- WU Bbl XOTUTE
nepeonpejennTb CTaHAAPTHOE Npeobpa3oBaHMe, MOXHO
npeobpasoBatb NPOobUAN N MaTepuasbl CleiyoLwmmMm 0bpasom:

+ Co3paiiTe B TeKCTOBOM pezakTope dainn npeobpa3oBaHms
npodunen n/mnn COpToB MaTePUANIOB N COXPAHUTE ero C
paclnpeHnem .cnv.

* B TekctoBoM dainne BBegmTe UMA Npoduas Uam copta matepurana
B Tekla Structural Designer, 3Hak paBeHCTBa (=), a 3aTeM
cooTBeTcTBYytOLLee nM4A B Tekla Structures, Hanpumep:

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

+ B nonax ®aitn npeobpasoBaHnsa npoduneni 1 Paiin
npeo6pasoBaHUA MaTepuanoB ykaxunte dannbl
npeobpasoBaHus, KOTOpble TpebyeTcs NCNONb30BaTb A5
conocTtaBneHus npodunen n CopToB MaTepranos.

Ecnn dalinel npeobpasoBaHNs He NCMONb3YHTCS, AeTanu C
NpodUNAMU UK COPTaMU MaTeprnanoB, KOTOPbIE He yAaeTcs
npeobpa3oBaTb, BCe PaBHO 6yAyT CO3AaHbl, OAHAKO B HUX BYAyT
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MCMoNb30BaTbCs NPOGUAN UK COpTa MaTepuranoB 13 dalina
3KCMOpPTa, KOTOpble MOTYT OKa3aTbCsl HeAeNCTBUTENbHLIMU.

e. HaxmuTe KHOoNKy IKCNOpPT. B OkHe BbICTPbIA 0OTUET OTO6paXxKaeTcs
pe3ynbTaT 3KCnopTa — HanpuMmep, KoNn4ecTBo 3KCMNOPTNPOBAHHbIX
AeTanen, a Takxe CBA3aHHbIe C 3KCMOPTOM NpeaynpexaeHnst nnu
OLUNBKMN, eC/IN OHU eCTb.

Tekla Structures co3gaet ¢pann . cxl B ykazaHHOM BamMu narke ¢
YKa3aHHbIM BaMn NMeHeM.

4. Ytobbl mnopTtupoBaTtb dann . cx1 B Tekla Structural Designer, cnegyvite
NHCTPYKLUMAM B gokyMeHTaumu K Tekla Structural Designer.

3KkcnopT pumsmnyeckom mogenm B Tekla Structural Designer

Ecnu Bbl He XOTUTe Cco3jaBaTb pacyeTHyto mogenb Tekla Structures n
skcnopTmpoBaTh ee B Tekla Structural Designer, Bbl MOXeTe 3KCMOPTUPOBaTb
dusnueckyro mogenb Tekla Structures n ncnonb3osatb ee ans pacyeta B Tekla
Structural Designer.

MPUM. PekomeHayem skcnopTupoBaTh B Tekla Structural Designer nmeHHO
pacyeTHyt0 Mozenb. OHa faeT BO3MOXHOCTb nonyunTs B Tekla
Structural Designer 6onee TOUHYtO MOAeNb, YeM Pur3nyeckas.

JlononHuTenbHble cBeAeHNsA 06 skcnopTe Gr3nyeckon Mojenu CM. B pasgenax
Export to Tekla Structural Designer n Example workflow of integration
between Tekla Structures and Tekla Structural....

3KCI‘IOpT paC‘—IETHOI7| Moaesnin B npunoXkeHme pacyeTta

AnA BbINONIHEHWA pacyeTa KOHCTPYKLWMI B pacyeTHon mogenn Tekla Structures
C MOMOLLBIO NPUIOXEHMSA pacyeTa HeObX0AMMO 3KCMOPTUPOBAaTh PacyeTHYHO
MoZenb B nanky. 1o yMOnyaHuo B KavecTBe Narnkm 3KCrnopTa UCnoJib3yeTcs
nanka TekyLier mogenu. NMpm Hanu4nm NPAMOV CBA3M C MPUIOKEHNEM
pacyeTa nocse sKkcnopTa pacyeTHom Mmogenn u3 Tekla Structures B 310
NPUNOXEHVEe pacyeTHas Moje/b aBTOMATNYeCKN OTKPOETCS B MPUIOXKEHNN.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepnTe PacyeTHble U
NpoeKkTHble MoAenu.

2. Tpw HeobxoAMMOCTM 3a4alTe nanky 3KCrnopTa.

a. B AamanoroBom okHe PacueTHble N NpPoeKTHbIe MOAeNu BoibepuTe
MOZenb A/IA 3KCMOPTa, a 3aTeM HaxmuTe KHornky CBOMCTBa....

b. B ananoroBom okHe CBOMCTBA pacvyeTHOWN MOAENN HAXMUTE
kHoNKy HaiiTu nanky Ansa sakcnopTa Ha Bknasgke PacyeTHas
Mojensb.
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c. B amanorosom okHe O630p NanoK HangMTe Narky 3KCrnopTa
HaxmuTe KHonky OK.

d. Haxmute kHonky OK, 4To6bI COXPaHUTbL HACTPOWKK NaNKM 3KCopTa
B CBOMCTBax pacyeTHOW Mojenu.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacyeTHyO MOZenb 4SS 3KCNOpPTa.

b. HaxmuTe KHOMKYy IKCMOPT.

9.3 UmnopT nsmeHeHunii us Tekla Structural Designer B
pacyeTHylo moaenb

Ecnn Bbl ncnone3yete Tekla Structural Designer B kayecTBe NPUNOXEHWNSA
pacyeTa, noc/e BbIMNOJIHEHNSA pacyeTa 1 BHECEHUS U3MEHEHWIA B MOJe/b B
Tekla Structural Designer MOXHO nMNopTMpoBaTb M3MeHeHUs B Tekla
Structures.

MOXHO MMNOPTUPOBaTb HOBbIE AeTanu, co3gaHHble B Tekla Structural
Designer, uamMeHeHUsi B Npopunsix 1 Matepunanax, a Takxe pesynbTaTbl
pacueTa.

MecTononoxeHue cyLiecTByroLLnx getanein B Tekla Structures He nsmeHsercs,
[aXe eCcnu Bbl MepemMecTuin cooTBeTcTBytoLme geTanm B Tekla Structural
Designer.

1. OtkponTe mogenb Tekla Structures, B KOTOpYHO Bbl XOTUTE
NMMAOPTUPOBATb AAHHbIE.

2. HaBknagke PacueT n npoeKkTupoBaHue BbibepnTe PacueTHble U
NpoeKTHbIe MoAenNn.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:

a. BbibepuTe pacyeTHyt MoZenb, UMMAOPT B KOTOPYtO byaeT
NPON3BOANTLCS.

b. Haxmute kHonky Mony4ynTb pesynbTaThl.
4. B pananorosomM okHe MmnopT m3 Tekla Structural Designer:

a. HaxmuTte KHOMKY ... pAgoM ¢ nonem ®ain UMNOPTA, YTOObI HANTK
3KCNOPTUPOBaHHbIN 13 Tekla Structural Designer ¢aiin n BbibpaTb
ero.

b. [Ans npoBepku NpeasioXeHHbIX NpeobpasoBaHuii Npodunein n
COpPTOB MaTepmnanoB HaxXmMuTe KHornky MpocMmoTp npeo6pasoBaHUiA.

Mpy MMNopTe UCNONb3YeTCs BHYTPEHHWIA CMINCOK NPpeobpa3oBaHus,
cojepxallunii cTaHAapTHble Npoduan 1 copTa MaTepranos. B okHe
BbICTPbIV OTUET BCe AeTanu C Npoduiem nnm coptToMm matepurana,
KOTOpble He/b3s Npeobpa3oBaTth C UCMOIb30BaHNEM BHYTPEHHEro
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cnncka NnpeobpasoBaHus, byayT MOMeYeHbl KpacHbIM $GaxKkoM, a
BMeCTO UX nMmeH B Tekla Structures 6yzeT oTobpaxaTbcst HAAMNNCL:

-—-— NO MATCH ---

c. Ecnm otobpaxaeTca Hagnncb --- NO MATCH --- WAW Bbl XOTUTE
nepeonpejenTb CTaHAAPTHOE Npeobpa3oBaHe, MOXHO
npeobpaszoBatb NPOdUAN N MaTepuasbl ClefyoLwM 0b6pasom:

+ Co3paiiTe B TeKCTOBOM pezakTope dainn npeobpa3oBaHms
npodwunen n/nnn COpToB MaTeprasoB N COXPaHUTE ero C
pacwmnpeHmnem . cnv.

* B T1ekcToBOM darne BeeanTe UMA NpodUas UM copTa MaTepmana
B Tekla Structural Designer, 3Hak paBeHCTBa (=), a 3aTeM
cooTBeTCTBYIOLWEee nmA B Tekla Structures, Hanpumep:

STB 229x305x70=TEE229*305*70 Ana npoduns

S275JR=5275 ANd COpTa matepurana

+ B nonax ®aitn npeo6pasoBaHna npoduneni 1 Paiin
npeo6pasoBaHUA MaTepuanoB ykaxumte dannbl
npeobpasoBaHus, KOTOpble TpebyeTcs NCNONb30BaTb A5
conocTtaBneHus npodunen n CopToB MaTepranos.

Ecnn ¢arinbl npeobpa3oBaHNSA He NCNONb3YHOTCH, AeTanu ¢
npooUAAMU NN COPTaMnN MaTeprasioB, KOTOPbIE He yaaeTcs
npeobpasoBaTb, BCe paBHO ByAyT CO34aHbl, OAHAKO B HUX BYyAyT
MCNONBb30BaTbLCA NPOPUAN UK COpTa MaTepuranos 13 parina
MMMOpPTa, KOTOPbIe MOTYT OKa3aTbCA HeeNnCTBUTEIbHbIMN.

d. Bbibepute napameTpbl CETOK:

*  Ypanutb ceTkm Tekla Structures: npu mnopTe BCE TNHUN/
NJIOCKOCTN CeTOK 13 TekyLuen mogenn Tekla Structures 6yayT
yAaneHsoil.

*  WNmnopTupoBaTb ceTKM U3 Ppaitna nmnopTa: IMHUN CeTKM 13
danna nmnopta ByayT MMMOPTUPOBaHbI B Moenb Tekla
Structures. byaeT co3saH pUCYHOK IMHNIA CeTKW, N BCe
NMMOPTUPOBAHHBIE INHUN CeTKWN ByAyT NPUCOeLUHEHbI K 3TOMY
PUCYHKY B KayecTBe OTAeNbHbIX TUHUIA.

e. Haxmurte kHomky MMmnopT.

B okHe BbICTPbIV OTHET OTO6paXKaeTcs pe3ynbTaT MMNopTa —
HanpuUmep, KONNYECTBO MMMNOPTUPOBAHHbLIX AeTanel, a Takxe
CBSI3aHHbIE C UMMOPTOM MpPeaynpexXAeHNs UAN OLLNGKM, eC/IV OHU
ecThb.

B avanorosom okHe IHCTPYMeHT cpaBHeHUst Moaeneii
oTobpaxatoTcs Bce feTanu co ctatycamu HoBble, OGHOBNEHHbIE,
YpaneHHblen i1 bes usmeHeHUiA.
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5. B ananoroBom okHe HCTPYMEHT cpaBHeHUs Moaenei npummnTe nnu
OTK/IOHNTE N3MEHEHUSI.

a. Ecnu Bbl XOTUTE NCKOUYNTL 06BEKTBI, KOTOPbIX PaHbLLUe He 6bi10 B
mogenn Tekla Structures, HO KOTOpble NPUCYTCTBYIOT B paiine
nMnopTa, yctaHosuTe ¢pnaxok MPonycTUTbL HOBbIE 3/IEMEHTHI.

b. Ecnuv Bbl XO0TUTe 406aBUTb B KOHEL, CTPOKM TUMa 0b6bekTa B CpeAcTBe
CpaBHeHUs naeHTUdrKaTop obbekTa Tekla Structures, yctaHoBUTE
dnaxok MokasbiBaTb NAEHTUPUKATOPLI AeTanen.

c. HaxmuTe kHonky MPUHATBL, UTOBLI NCMONBL30BAThL TeKyLLMe
HaCTPOWKM 1 3aBepLUNTb UMMOPT.

6. 3akpouTe gruanorosoe okHo Mmnopt n3 Tekla Structural Designer.

9.4 06beaviHeHME pacyeTHbIX MoAesiei C NOMOLLbIO
NnpuNoXXeHna ANs pacyeTa

PacueTHble Mogenu Tekla Structures MOXHO 06beANHSTL C MOAENAMU B
HEKOTOPbIX BHELLHMX MPUAOXKEHUSIX AN pacyeTa. ITO 3HAYUT, UTO MOXKHO
BHOCUTb M3MeHeHUs1 B pmsmyeckme 1 pacyetHble Mogenn Tekla Structures
AaXe Moc/e 1NX 3KCMopTa B NPUIOXKEHME Ast PacyeTa U COXPaHATb
JOMNOIHEHUS!, BHECEHHbIE B 9KCMOPTUPOBaHHbIE MOAENMN B CPee NPUIOXKeHMS
ANs pacyeTa.

Hanpumep, MoxHo co3gaTtb Mogenb Tekla Structures, cdopmmpoBaThb Ha ee
OCHOBE pacyYeTHYH MOZe b, IKCMOPTMPOBATb PacyeTHYH MoJeNb B
npuaoXeHne A5 pacyeTa, 406aBUTb B MOAENb CNelnanbHble Harpy3km B
NPUNOXEHUN AN pacyeTa, a 3aTeM BbIMONHUTL pacyeT. Ecniv 3aTem Bam
noTpebyeTcs BHECTU N3MEHEHUsI B PUNYECKYHD U PaCYeTHYH MOJesb B
Tekla Structures, MOXHO 06beAVNHUTL MOAENN B MPUSIOXKEHU AN pacyeTa.
Ecnv He 06BeAVHUTE MOZAENN 1 MOBTOPHO 3KCMOPTUPOBAaTh M3MEHEHHYHO
pacyeTHyto mozenb Tekla Structures B npuaoxeHue Anst pacyeTa, BHECEHHble
B NPUNOXEHUN 415 pacyeTa AOMNONHEHWS MOAENM BYAyT yTpaYeHb!.

JlononHuTenbHble cBeAeHV CM. B pasgene Analysis and design systems.

O6beanHeHMe pacyeTHbIX Mogeneii ¢ nomolybio SAP2000

PacueTHble mogenu Tekla Structures MOXHO 06beANHATL C MOAENAMU B
SAP2000.

Mo ymonyaHuto pacyeTHble Mogenu Tekla Structures n SAP2000 He
06BeANHSATCA. DTO 3HAYUNT, YTO NMPU SKCNOoPTe pacyeTHon mogenu Tekla
Structures B SAP2000 co3gaetcs HoBast mogens SAP2000.

Ecnu Bbl pelunte 06beanHNTL pacyeTHyto mogenb Tekla Structures ¢ mogensto
B SAP2000, n3meHeHus B dprsmyeckor nnm pacyetHo mogenn Tekla

Pa6oTa c MogensiMm pacyeTa 1 MpoeKkTUPOBaH WS 104 ObbesnHeHMEe pacyeTHbIX MOZenei C MOMOLLbHD
NPUAOXeEHUS AN pacyeTa



Structures go6aBatca B Mmogens SAP2000. lononHUTeNbHblIe 06bEeKTbI U
onpejeneHvs (Hanpumep, AeTanu, CTEPXHW, Harpy3kn 1 COYeTaHUSA Harpysok,
co3gaHHble B SAP2000, coxpaHsatoTcs B SAP2000. JononHUTebHble 06beKThl,
co3gaHHble B SAP2000, HeBO3MOXHO MMnopTMpoBaThb B Tekla Structures,
OZlHaKO OHW yYnTbIBAKOTCA Npu pacyeTe. OHM BAVAIOT Ha pe3y/ibTaTbl pacyera,
KOTOpble MOXHO nmMnopTrpoBaTk B Tekla Structures.

Mpw akcnopTte B SAP2000 06bekToB, co3aaHHbIX B Tekla Structures, K nx
nMeHam gobasnsetcs npedukc "_". NMpedukc pasnmyaeT 06beKTbl, CO34aHHble
B Tekla Structures Ha ocHoBe 06bekToB 13 SAP2000.

JlononHuTeNnbHbIe Harpy3Kku, co3gaHHble B SAP2000, 6yayT sobaBneHbl B
coyeTaHus Harpysok, cosgaBaemMble B SAP2000. Ecnn fobaButb
AOMNOMHUTE/IbHbIE HAarpPy3KM B COYETaHNsA Harpy3ok, co3gaHHble B Tekla
Structures, Harpy3ku 6yayT yAaneHbl U3 3TUX COYeTaHWn Harpy3oK Npu
ob6beAnHeHV Mojenielt 1 3KcnopTe pacyeTHon mogenu Tekla Structures B
SAP2000.

Ob6beanHeHue pacyeTHbIx Mogenel Tekla Structures n SAP2000 no3sonuT
COXPaHNTb HOMEepaA CyLLLeCTBYHOLLNX pacyeTHbIX y310B 1 cTepxHel B SAP2000.

* HOMepa CyLLecTBYHOLWNX Y3/T0B COXPaHAKTCA, €11 KOOPAWNHAaTBLI y3Na
OCTarTCA HEMN3MEHHbBIMW.

*  Homepa cyLLecTBYOLLNX CTEPXKHEN COXPAHSIOTCS, eCNN HavaNbHbI U
KOHEYHbI HOMepa Y3/10B OCTAkTCA HEU3MEHHBIMU.

+ CTapble HOMepa Y3/10B 1 CTEPXHEN He UCMO/b3YHTCS MOBTOPHO.

OrpaHuyeHus

N3meHeHUns cnepytowmx cBoricts B Tekla Structures He nepeaatotca B SAP2000
AaXxe Npu 06befMHEHUN MOAeNein:

* CBOWCTBa Npodunein n matepmnanos getanei, ecin UMa npodunsa nim
MaTepuana yxe cywiecrsyet B SAP2000;

* COoYeTaHUs Harpysok, ecnv MMsa coyeTaHns yxe cyuiectsyet B SAP2000.

YT06bI COXpPaHUTb N3MeHeHUs, BHeceHHble B SAP2000 npy NOBTOPHOM
3KCropTe n3MeHeHHOW pacyeTHon mogenn Tekla Structures, MOXHO
OTKOPPEKTMPOBAaTb CBOWNCTBA NPOPUNA N MaTeEpPMana, a Takxe TUM coveTaHns
Harpy3ok B SAP2000.

Ecnn n3MeHUTb HacTporikn ycnosuii onnpaHmnsa B SAP2000, a 3aTeM NOBTOPHO
3KCNOPTUPOBaTL pacyeTHyto moenb Tekla Structures, 3T nsmeHeHus byayT
yTpayeHsbl.

Kak 06beanHnTb pacyeTHble moaenu Tekla Structures n
SAP2000?

1. HaBknagke PacuyeT v npoekTupoBaHmMe BoibepnTe PacyeTHble U
NpoeKTHbIe MoAeNn.

Pa6oTa c MogensiMm pacyeTa 1 MpoeKTUPOBaH WS 105 ObbesnHeHME pacyeTHbIX MOZesei C MOMOLLbHD
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2. B amanoroBom okHe CBOWMCTBA pacyeTHON MoAenn BbINONHNTE OAHO U3
cnefyroLmnx AencTBui:

*  YT06bI NPV 06bEAVHEHUN NCMO/B30BaTh CYLLLECTBYHOLLYH pacyeTHYH
MOZesb, BblbepurTe 3Ty MOAesb Y HaxXMuTe KHomnky CBOMCTBa A/1st
NpOCMOTpPa U N3MEHEHUsI ee CBOMCTB.

* YT06HbI CO034aTb HOBYHO paCHeTHYHO MOJe/Tb N NCMNO/1b30BaTb €€ 4/1A
O6'be[l,I/IHeHVIFI, HaxmunTe Co3aaThb.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:
a. B cnncke NpunoxxeHune pacueta BLIGepnTe SAP2000.

b. B cnucke Moaenb coeAnHEHHas € pacyeTHbIM NPUIOXKEHUEM
BblbepuTe BK/toueHo.

c. Eawn npum O6'beﬂ,I/IHeHI/IVI MCnosb3yeTcda HOBadA pacyeTHad MOA€ENb,
npm HEO6XOAI/IMOCTI/I n3MeHunTe gpyrme CBOWCTBA pacquHon Moaenu.

d. HaxmuTe kHonky OK Ans coxpaHeHUsi CBOMCTB pac4eTHON MoZenu.

Tekla Structures o6beanHAET MOAeN Npu CnefyroLLeM 3KCNopTe pacyeTHOwM
mogenwn Tekla Structures B SAP2000 4519 BbINO/IHEHME pacyeTa.

C6poc 06beAnHEeHUA pacveTHbIX Moaenei

Ob6beanHeHve mogenent Tekla Structures v BHeLIHEro NpuIoXKeHus A41s
pacyeTa MOXHO COpPOCUTB.

1. Ha Bknagke PacuyeT n npoekTupoBaHme BoibepnTe PacyeTHble U
NpoeKTHbIE MoAeNn.

2. B pawanoroBom okHe PacyeTHble U NPOEKTHbIE MOAENMU:
a. BblbepuTte pacueTHyto Mogenb Ans copoca.
b. HaxmuTe kHoMKy CBOMCTBA.

3. B amanorosom okHe CBOMCTBa pacyeTHO Moaenu:

a. B cnucke Mogenb coeguHeHHas € pac4eTHbIM NMPUIoXKeHneM
Bbl6epnTe OTK/IIOUEHO.

b. HaxmuTe kHonky OK ans coxpaHeHus CBONCTB pacyeTHOM Mogenu.

9.5 CoxpaHeHue pe3ynbLTAaTOB pacyeTa

Mpw coxpaHeHUN pe3yNbTaToOB pacyeTa U NocieAyoLeM COXpaHeHNM
dusnueckor mogenu Tekla Structures coxpaHsieT pe3ynbTaTthbl N0 BCEM
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CoYeTaHVAM Harpy3ok B 6ase AaHHblX analysis results.db5 B nanke
TekyLLer Mogenu.

Ecnn He TpebyeTca co3gaBaTth 6a3y AaHHbIX pe3ybTaToB pacyeTa
analysis results.db5, yCTaHOBUTE AN NapaMeTpa
XS_AD_RESULT_DATABASE_ENABLED 3HaueHue FALSE B MeHto dawnn -->
HacTpoiikm --> PaclumpeHHble napameTpbl --> PacyéT n
npoekTMpoBaHue .

B meHto Pann --> HacTpouikm --> PaclLuMpeHHble napameTpbl --> PacyéT n
NpoeKTUpOBaHMe VCMOob3ylTe CieytoLne pacllMpeHHble NapameTpsl,
YTOObI ONpPeseNnTb TOUKN PACUYETHBIX 31EMEHTOB, pPe3ynbTaThl 419 KOTOPbIX
COXpaHATCA B 6a3e AaHHbIX:

+ XS_AD_MEMBER_RESULT_DIVISION_COUNT

+ XS_AD_MEMBER_RESULT_DISP_DIVISION_COUNT
* XS_AD_MEMBER_RESULT_MIN_DISTANCE

+ XS_AD_MEMBER_RESULT_GRID_SIZE

Cm. TaK)Ke

CoxpaHeHuWe pe3ynbTaToB pacyeTa B BUJe OrnpejeneHHbIX No/ib30BaTesieM
aTpunbyToB AeTanen (ctp 107)

CoxpaHeHue pe3ynbLTaToOB pacyeTa B BUAe onpeaeneHHbIX
nosib3oBaTesieM aTpubyTOB AeTanei

Mocne BbINONHEHNS pacyeTa MOXHO COXPaHUTb MakCMMasibHYH OCEBYHO CUY,
yCcunamve cABUra v n3rnbaroLmin MOMeHT, MPUIOXKEHHbIe K KOHLIAM AeTanu B
BUZE onpejenieHHbIX Mob30BaTenieM aTpnbyToB B CBOMCTBAX AeTanu.
CoxpaHnTb pe3ynbTaTbl MOXHO A5 KaXAO0W AeTann B pacHeTHOM Moaenn nim
ANA KOHKPETHbIX JeTanemn.

HPE)KAQ YeM MNMpPpUCTynnTb, BbIMOJIHUTE PacyeT.

1. HaBknagke PacyeT v npoeKkTUpoBaHmne BoibepnTe PacyeTHble U
NpoeKTHbIE MoAesN.

2. B amanorosom okHe Moaenu pacyéTta M NpoeKTUPOBaHUS:
a. Bbibepute pacueTHyto mogenb.
b. BbIMNONHUTE OAHO N3 CeAyrOLLNX A4eNCTBUI.

*  YT06bl COXpaHUTb pe3ynbTaThl AN KaXA0W AeTanun B pacyeTHO
MoZenu, HaxmuTe kHornky MonyunTb pesynbTaThl.

*  YT06bI COXpaHUTL pe3ynbTaThl A1t KOHKPETHLIX AeTanei,
Bbl6epuTe AeTann B GU3NUECKO MOAENN U HAXKMUTE KHOMKY
MonyunTb pe3ynbTaThbl AN BbIGPaHHbIX.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 107 CoxpaHeHwve pe3ynbTaToB pacyeTa



Cm. TakXXe
MpocmoTp pesynbTaTtos pacyeta getanu (ctp 108)

OTobpaxeHune ko3ddrLUMeHTa NCNONb30BaHWA AeTanel (cTp 109)

9.6 MpocMoTp pe3ynbTaToOB pacyeTa geTanu

ﬂpOCMOTpeTb pe3ynbTaTbl pacdeTa Ana AeTasii MOXHO, NCMNOJIb3YyA
onpejeneHHblIe NoJib30BaTe/IeEM anVI6yTbI.

Mpexze 4YeM NpUCTYNUTb, ybeamTech, YTO B COOTBETCTBYHOLLEl/ pacyeTHO
MoZenu 6bl COXpaHeHbl pe3ynbTaThl pacyeTa ¢ MOMOLLBI0 KOMaHAbI
MonyunTtb pesynbTathl UV MonyunTb pesynbTaThbl A5 BbIGPAHHbIX.

1. [Baxabl WeNKHNTe geTanb B GU3NYECKOr MoAenn.

2. B amanoroBoMm okHe CBOWCTB feTann HaxmuTe snemMeHT OnpeaeneHHble
nonb3oBaTteneM aTpmbyTbl Ha BKajke ATpU6GYThI.

3. B AnanoroBoM OkHe orpejeneHHbIX Nosb30BaTesieM aTpubyToB
BbINOIHUTE CNeAytoLne AeiCcTBYS.

« TMepelianTe Ha BKNaAKy YCIOBUA Ha KOHLAX, YTO6bI MPOCMOTPETb
pe3ynbTaTbl pacyeTa Ha KOHLAX AeTanu.

+ T[epeingnTe Ha BKNasKy PacueT, 4Tobbl NPOCMOTPETb KO3PPULINEHT
MCNONBb30BaHWVA CTaJIbHOW AeTanun Uian Tpebyemyto NaoLasib
apMMPOBaHUs B 6ETOHHOW AeTanu.

Ans foctyna Kk 6a3e faHHbIX pe3y/bTaToB pacyeTa MOXHO 1CMO/b30BaTh
nHtepdenc .NET nnn nHtepdeinc npoektnposaHus Tekla Structures ans Excel.

CM. TaK)Ke

CoxpaHeHue pe3ynbTaToOB pacyeTa B BU/e OnpejeneHHbIX No/ib30BaTeneM
aTpunbyToB AeTanel (ctp 107)

CoxpaHeHue pe3ynbTaToB pacyeTa (cTp 106)

9.7 OTo6pa>keHWe pacyeTHOro Kjlacca B BUgax Mmoaenm

PacueTHbIl Knacc onpegensiet cnocob, kotopbiM Tekla Structures
obpabaTbiBaeT OTAeNbHbIe AeTann B pacyeTe. PacyeTHbI Knacc geTanem
MO>HO YKa3aTb B rpynne o6beKkTOB C NCM0/Ib30BaHVEM Pa3/INYHbIX LIBETOB B
pacyeTHOW MoAenu.

Mpexae YeM NpUCTYNUTb, CO34aliTe rpynny 06 beKTOB, BKIKOUAIOLLYH AeTanu,
pacyYeTHbIN KNacc KOTopbIX TpebyeTcs NokasaThb.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BblibepTe PacyeTHble U
npoeKTHbIe MoAenn.

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUSA 108 MpoCMOTp pe3yNbLTAaToB pacyeTa geTanu



2. B amanorosom okHe PacyeTHas U NpoeKkTHas Mopenu BbibepuTte
pacyeTHy MoJeb.

3. Ha Bknagke Bung sbibepute MNpeacrasneHue.
4. B awnanorosoM okHe lNMpeacTtaBneHne 06bLEKTOB:
a. BblbepuTte rpynny o6bLekToB.
b. B cTonbue LiBeT BbibepuTe B crincke LiBeTa no Tnam pacyera.

c. HaxmuTte KHoMkKy MI3MeHUTb.

Cm. TaK)Ke

[MapameTpbl 1 LBeTa pacyeTHbIX Knaccos (cTp 145)

9.8 OTo6pa>keHMe HOMepoB pacHeTHbIX CTePXKHe,
3/1eMEeHTOB U1 y3/10B

Ha Brugax mozenn MOXHO OTObpaxaTb HOMepa pacyeTHbIX CTEPXXHE,
3/1eMEeHTOB 1 Y310B.

Ha neHTe nepelignte Ha Bknasky PacueT m npoekTupoBaHue 1 BbibepuTe:

+ Homepa anemMeHTOB, UTO6LI 0TOOPA3NTL NAN CKPbITh HOMEpPAa PacYeTHbIX
3N1eMeHTOB WU CTepPXHEeN;

+  Howmepa y3n0B, 4To6bl 0TO6PA3NTL UIU CKPbITb HOMEPa PacYeTHbIX
y3/10B.

Kpome Toro, ykasatb, kKakiie HoMepa J0/KHbl 0TObpaxaTbCs, MOXHO C
MOMOLLIbIO 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 NpunoxeHUst pacyeTa paboTatoT C paCYeTHbIMU 31eMEHTaMU,
TOrZa Kak Apyrvie paboTatoT C pacHeTHbIMU CTEPXKHAMU. TO BAUSIET TakxKe Ha
TO, KaK pacyeTHble MoAenn oTobpaxatroTcs Ha Buaax mogenu Tekla Structures.
OTobpaxatoTcst IMbo HoMepa 3/1eMEeHTOB, INH60 HOMepa CTePXHEN.

CM. TaKke
Ob6bekTbl pacueTHOM Mmogenu (cTp 9)

LiBeTa pacyeTHbIX y310B (CTp 69)

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 109 OT06paxeHre HOMePOB PacyHeTHbIX CTePXHEN,
3/1eMEeHTOB U y3/10B



9.9 OTtob6pakeHne Ko3pPMLUNEeHTa NCNOJIb30BaAHUS
petanen

DKCNOPTVPOBAB PaCYETHYHO MOZEe/b B MPUIOXKEHME A/151 pacyeTa 1 BbIMOJHMB
pacyeT, MOXHO MPOCMOTPeTb pe3ybTaTbl. YTO6bI BbIMOAHUTL BU3YaibHYHO
NpoBepKy, B rpynne 06bekToB GU3NYeCcKo MoAe I MOXHO NCMO/b30BaTh
pas/inyHbIe LBeTa A9 AEMOHCTPaLMn Ko3ddnLMeHTa NCNOIb30BaHNS
CTaNbHbIX AeTanen.

Mpexae Yem NpUCTYNnTb, y6eAnTeCh, YTO B COOTBETCTBYHOLLEN pacyeTHOW
MoZenu 6bl COXpaHeHbl pe3ynbTaThl pacyeTa C MOMOLLLH0 KOMaHAbI
MonyunTtb pe3ynbTaThl UV MonyunTb pesynbTaThl 4151 BbIGPaHHbIX.

1. Co3gainTe rpynny 06beKTOB, BKAKOUAOLWYH AeTanu, KoadbuumeHTt
MCNONb30BaHWA KOTOPLIX TPebyeTcs rnokasatb.

Ha Bknagke Bug soibepute MpeacrasneHue.
B ananorosom okHe MpeacTtaBneHne 06bEKTOB:

a. BbibepuTe rpynny 06bekToB, KO3GPULMEHTbI NCNONb30BaHMS
KOTOpOW TpebyeTcs nokasaTb.

b. B cTonbue LiBeT BbibepuTe U3 CncKa 3nemMeHT LiBeTa no nposepke
3¢ PeKTUBHOCTU pacyeTa.

4. B AnanorosoM okHe AinanasoHbl KO3 PULMNEHTOB NCMNOb30BaHUS:

a. 3ajanTe AnManasoHbl KO3PPULIMEHTa ANSA KaXKAOrO 13 LBETOB,
koTopbiMu Tekla Structures oTobpaxaeT geTann € JOCTaTOUYHbIM 1 6e3
AOCTAaTOYHOrO 3araca NPoOYHOCTU.

b. Haxmute OK.
5. B pauanoroBom okHe MNMpeacTtaBneHne 06 beKTOB HAXMUTE KHOMKY
N3MeHnTb.

Tekla Structures otobpaaeT K03GPULNEHT NCMONb30BAHUS CTaNbHbIX
AeTanel B BbIbpaHHOM pacyeTHOM MOZeNn C MOMOLLbIO ClefyoLWnX LBeToB:

JnanazoHel COOTHOLEHNA 3B HEKTUEHDCTI @

BezonacHelh BezonacHem BezonacHei HebezonacHeii HebezonacHeR

< 0.500 < naop = < Loop = < Lz200 | =

0]4 CTMeHa

CM. TaK)Ke

CoxpaHeHue pe3ynbTaToB pacyeTa B BU/e OrnpejeneHHbIX No/ib30oBaTenem
aTpunbyToB AeTanel (ctp 107)

lNpocmoTp pe3ynbTaToB pacyeTa getanu (cTp 108)

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 110 OTobpaxeHue Ko3bdULMEHTA NCMONB30BaHUSA
feTanei




1 0 [TapameTpbl pacyeTa u
NPOEeKTNPOBaHUSA

B 3ToM pa3zene npvBegeHa MHGOPMALIMS O Pa3INUHbIX HAaCTPanBaeMblxX
napameTpax pacyeTa 1 npoekTnpoBaHus B Tekla Structures.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

CeowcTBa rpynn Harpysok (ctp 111)

CsoncTBa Harpysok (ctp 113)

CBOMCTBa cOYeTaHUs Harpysok (ctp 121)

CBoKcTBa pacyeTHOM Mmogenn (ctp 125)

CBoncTBa pacyeTHoM getanum (ctp 133)

CBoncTBa pacyeTHOro ysna (ctp 150)

CBOWCTBa pacyeTHOM XeCTKoW ¢BA3u (cTp 152)
CBOMCTBaA NOIOXEHUS PacHeTHOro CTepxHSA (cTp 153)
CBOMCTBa NONOXEHUS pacyeTHOW obnactun (cTp 154)

CBoOMCTBa KPOMKW pacyeTHoM obnactu (cTp 154)

10.1 CBoWcTBa rpynmn Harpysok

[Ansi NpocMoTpa, onpeseneHnst N U3MeHeHWs CBONCTB rpynn Harpysok, a
TakKe AN8 paboThbl C rpynnamMu Harpy3ok Cy>XKnT AranoroBoe okHo Mpynnbl

Harpysok.
BapuaHT OnucaHwue
Tekywinii TekyLas rpynna Harpy3ok o603HaveHa CMMBOJIOM @.

Mpw co3gaHum Harpy3ok B Mogenn Tekla Structures
L06aBNsieT UX B TEKYLLY rpynmny Harpy3ok.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 111 CBolicTBa rpynmn Harpysok




BapuaHT

OnucaHue

OI'Ipe,D,EI'II/ITb KaK TeKYLLYH MOXHO TOJIbKO O4HY
rpynny Harpysok.

UTO6bI CMEHUTBL TeKYLLYH Ipynny Harpy3ok, BblbepuTe
rpynmny Harpy3ok 1 HaXXMMUTe KHOMKY YCTaHOBUTb
KaK TekyLuee.

Nmsa

YHUMKanbHOE UMS FPynnbl Harpy3oK.

MeHa rpynn Harpy3ok MOXHO MCMOb30BaTh AN
3a,aHNS BUANMOCTU Harpy3okK 1 UX AOCTYNHOCTY AN
Bblbopa. Hanpumep, MOXHO BblOMpaTh, N3MEHSTL U
CKpbIBaTb Harpy3ku B 3aBNUCMOCTI OT TOTFO, K KaKoW
rpynre OHW NpUHaA exar.

Tun

Tvin rpynnbl HAarpy3oK — 3TO TUM AeNCTBUS,
BbI3bIBaOLLLErO Harpy3Ky.

JencTBuA, BbI3bIBalOLLE HAarpy3Kn, 3aBUCAT OT
CTPOUTE/IbHbLIX HOPM U KOZa MOAEIMPOBaHMSA
Harpysku (ctp 18), BbibpaHHOro B MeHo ®ain -->
HacTtpoiiku --> MapameTpsbl --> MogennposaHmne
Harpysku --> TeKywumi Kop, .

BONbLWMHCTBO CTPOUTENIBHBLIX HOPM UCMOJIb3YIOT BCE
N HEKOTOPbIE N3 YKa3aHHbIX HUXe AeViCTBUN 1
TVMNOB rPyrn Harpysox.

+ [lOCTOSIHHbIE Harpy3Ku, Harpy3kM CO6CTBEHHOTO
BeCa U/1Unv npeABapuTeNbHOro HamnpsiXXeHNs

«  [AnHamunyeckue, NpUNOXKeHHbIe, TPAHCMOPTHbIE
HarpysKku U/Unm KpaHoBble Harpy3ku

* CHeroBble Harpyskmu

* BeTpoBble Harpysku

+  TemnepatypHble Harpysku

+ CnyyariHble n/nnmn cemcMmnyeckmne Harpyskm

*  HapyLlleHus cTpyKTypbl

HanpaBneHue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HanpaBneHwe rpynnbl Harpy3ok — 370 rnobanbHoe
Harnpae/ieHVe AeCTBYS, BbI3bIBAOLLEro Harpysky.
OTzenbHble Harpysky B rpyrnre Harpy3ok COXpaHAT
CO6CTBEHHbIE BEIMUYMHbI B HarNpaBaeHUsX
rnobanbHbIX UV NOKaNbHbIX ocen X, Y u Z.

HanpaeneHwue rpynnbl Harpy3ok BAUSIET Ha TO, Kakue
Harpy3ku Tekla Structures o6beanHseT B coueTaHme
Harpysok:

* [pynnbl B HanpaBneHW ocn Z cCoYeTaroTcs Kak ¢
rpynnamu B HanpasieHNM 0cu X, Tak 1 C rpynnamm
B HanpaBaeHUn ocn Y.

112 CBoWCTBa rpynn Harpy3ok




BapuaHT OnucaHwue

« [pynnbl B HanpasneHmUsax ocen X 'Y He
COYeTarTCa APYr C APYroOM.

CoBMeCTUMbIA Homep, 0603HauyatoLnii Bce rpynmnbl Harpy3oxk,
COBMECTMMbIE ApYr C APYrOM.

HecoBmecTUMbIVi Homep, o603HauvaroLwnii Bce rpynnbl Harpy3oxk,
HeCOBMeCTUMble APYr C APYroM.

UseTt LiseT, ucnonb3syemsbliin B Tekla Structures ans

OTOBpPaxKeHMsT Harpy3oK 3TOW rpynmnbl.

Cm. TakXXe
lpynnnpoBaHve Harpysok (ctp 19)

PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 46)

10.2 CBoOWCTBa Harpysok
B aTOM pa3sgene npuveegeHa MHGOPMaLMs O CBOMCTBAX KOHKPETHbIX Harpy3ok.

Ans NpocMoTpa, onpeAeneHnst N USMeHeHUs CBOMCTB Harpy3ok cayxaT
AVanoroBble OKHa CBOMCTB Harpy3ok. KaXaomy T1mny Harpy3ok COOTBeTCTByeT
CBOE A1aNoroBoe OKHO CBOWCTB.

YT06bI Y3HaTb H60/bLUE, NepenmTe No CCblKaM HUXe:

CBOMCTBaA TOYEYHbIX Harpy3okK (cTp 113)
CBOWCTBA /INHEVHbIX Harpy3ok (ctp 114)
CBolcTBa pacnpeseneHHbIX Harpy3ok (ctp 115)
CBoWCTBa paBHOMeEPHbIX Harpy3ok (ctp 116)
CBowcTBa TeMnepaTypHbIX Harpy3ok (ctp 117)
CBoKCTBa BETPOBbIX Harpy3ok (ctp 118)

MNapameTpbl NaHenun Harpysok (ctp 119)

CBOMCTBa TOYEUHbIX Harpy3oK

[Ansi NPOCMOTPa 1 U3MEeHeHWsi CBOCTB TOUEYHON Harpy3ku UK N3rnbatoLLero
MOMEHTa CNYXUT AnanoroBoe okHo CBOCTBa Harpy3Kku B Touke. ®aiinbl
CBOWCTB TOYEYHbIX Harpy3ok MMerT pacluMpeHue . 1ml.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 113 CBOICTBa Harpy3ok



BapuaHT

OnucaHue

Mms rpynnbl Harpysku

lpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

UTOo6bI MPOCMOTPETHL CBOMCTBA FPYNMbl HArPy30K NN
C03/aTb HOBYIO pyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysokx.

Bknagka BennumHa

BennumHbl Harpy3ky no ocam X, Y 1 Z paboyei
MOCKOCTN.

3arpy3mnTb BNno)xeHue

YKasblBaeT, NpuKpeneHa 1 Harpyska K AeTanu.

Aetanu nopj,

Jetanu, K KOTOPbIM NpuaaraeTcd nam He npuaaraetcd

Harpyskamm Harpyska, B 3aBUCMOCTY OT UMeH JeTanen nimu
dunbTPOB BbIGOPA.
OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmkuy no ocam X, Y u Z.

pamMka Harpysku

Bknagka 3arpysuTtb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 119).

Cm. TaK)Ke

Co3gaHune ToueyHoN Harpysku (cTp 27)

OnpegeneHvie CBONCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

MNprikpenneHre Harpysok K getansam Uan MecTononoxeHuam (cTp 35)

MNpriMeHeHNe Harpysok K getanam (cTp 36)

VI3ameHeHue pacnpegenieHns Harpysku (ctp 39)

CBOMCTBA JIMHEMNHbIX Harpy3oK

,ﬂ,/‘lﬂ NMPoOCMOTpPa N NSMEHEHNA CBOWCTB IHENHOM Harpyskm nan MOMeHTa
KpyYeHUs CAy>XUT ArnanoroBoe okHO CBOMCTBA HarpysKkm Ha nnHuio. Paiinbl
CBOWCTB JINHENHbIX Harpy3oK NMeroT paclumpeHme . 1m2.

BapuaHT

OnucaHue

Mms rpynnbl Harpysku

lpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

YTO6bI MPOCMOTPETL CBOWCTBA IPYNIibl HArpy30K Nan
CO3/aTb HOBYIO rpyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

Bknagka BennvmHa

BennunHbl Harpy3ku no ocam X, Y 1 Z pabouein
MJOCKOCTN.

dopmMa Harpysku

OnpegensieT, KakMM 06pa3om BesIMYMHA HarpysKku
N3MEHSIeTCst BAO/Ib Harpy>XeHHOro oTpeska.

3arpysmnTb BNO)XKeHue

YKa3blBaeT, npukKpenneHa v Harpyska K getann.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS

114 CBOICTBa Harpy3ok




BapuaHT

OnuncaHue

AeTtanwu nop

AleTanu, K KOTOpPbIM NpUaaraeTcs Uan He npuiaraeTcs

Harpyskamm Harpyska, B 3aBUCMMOCTU OT MMEH JeTanen nnu
duneTpOB BbIGOPA.

OrpaHuymnsawoLLan Pa3mepbl orpaHuymBaroLLeri paMmkuy no ocam X, Y u Z.

pamMKa Harpyskm

PaccTtosiHuA CmeLleHnsa OT KOHEeYHbIX TOYeK Harpy3ku,

ncnonb3yemble AN YATMHEHUS NN YKOPOYEeHUS
Harpy>XeHHOro otTpeska.

UT06bI YKOPOTUTL Harpy>KeHHbI OTPe30K, BBEANUTE
NONOXUTENbHbIE 3HaUeHUst @ 1 b. YTobbl yANNHUTL
Harpy>eHHbI 0TPe30K, BBeAMTE OTpULATeIbHbIe
3HaYeHwus.

Bknagka 3arpysuTtb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 119).

Cm. TaKKe

CoszaHune nuHenHon Harpysku (ctp 27)

OnpegeneHne CBONCTB Harpysku (cTp 24)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpeaeneHne v nsmeHeHue Harpysok (ctp 35)

CBolicTBa pacnpegeneHHbIX Harpy3ok

AN NPoCMOTPa 1 U3MeHeHUsi CBOMCTB pacrnpeAeneHHOoM Harpyski CayxuT
Ananorosoe okHo CBOWCTBa pacnpegeneHHo Harpysku. daiinbl CcBONCTB
pacripejesieHHbIX Harpy3oKk MMeT paclumpeHe . 1m3.

BapuaHT

OnuncaHue

Mms rpynnbl Harpyskum

Fpynmna Harpy3ok, K KOTOPOW NPUHAANEXUT Harpyska.

UTo6bI NPOCMOTPETL CBOWCTBA rPYMMbl HArpy30K Uan
CO34aTb HOBYH rpynny Harpy3ok, HaKMuTe KHOMKY
Mpynnbl Harpysok.

Bknaaka BennumHa

BennumHbl Harpy3ku no ocsam X, Y 1 Z paboyein
MI0CKOCTN.

dopmMa Harpyskm

Onpegenset dopmy 061acTy NOA Harpy3Kon.

3arpy3V|T|> B/1OXKeHune

YKa3blBaeT, NpuKpenaeHa v Harpyska K geTanu.

Aetanu nopg,
Harpyskamm

JeTanu, K KOTOpPbIM NpUAaraeTcs UAn He NpuaraeTcs
Harpyska, B 3aBMCMOCTI OT UMeH JeTanei niu
dunbTPOB BbIGOPA.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

115 CBOICTBa Harpy3ok




BapuaHT OnucaHwue

OrpaHuyunsaroLan Pa3smepbl orpaHnymBaroLLein pamku rno ocsam X, Y n Z.
pamMka Harpysku
PaccTtosHuA CmeLLeHMe, UCNonb3yemMoe ANS YBeINYEHUS UK

yMeHbLLeHWUst 061aCcTV NOZ Harpy3KoW.

UT06bI YyBEINUUTE Harpy>XeHHy 061acTb, BBEAUTE
MONOXUTENbHOE 3HaUeHre a. YTo6bl yMeHbLINTL
Harpy>eHHy 061acTb, BBeAUTE OTpULLATENIbHOE

3HaueHwne.
Bknagka 3arpysmnTtb Cm. pa3gen lNapameTpbl NaHenu Harpysok (ctp 119).
naHenb
Cm. TakKe

Co3aaHuve pacnpeeneHHOW Harpysku (cTp 28)
OnpegeneHve CBONCTB Harpysku (cTp 24)
BennuvHa Harpysku (cTp 25)

dopMma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 35)

CBoOiicTBa paBHOMEPHbIX Harpy3ok

[N NPOCMOTPa Y U3MEeHEeHUsi CBOMCTB paBHOMEPHOW HarpysKku CyxumT
Ananorosoe okHo CBoWicTBa paBHOMEPHOW Harpysku. dalinbl CBOCTB
PaBHOMEPHbIX Harpy3oK MMetoT pacluvpeHe . 1m4.

BapumaHT OnucaHwue

Mms rpynnbl Harpyskm | [pynna Harpy3ok, K KOTOPO MPUHAANEXUT HarpysKa.

UTo6bI NPOCMOTPETL CBOWCTBA rPYMMbl HArpy30K UIn
CO3/aTb HOBYIO pyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

Bknagka BennumHa BennunHbl Harpy3ku no ocam X, Y 1 Z pabouein
MAOCKOCTN.

3arpy3nTb BIOXKe€HUE | YKasbIBaeT, MpuKperieHa v Harpyska K AeTasu.

Aetanu nop JleTanu, K KOTOpbIM MpurnaraeTca UK He npuiaraeTcs

Harpyskamm Harpyska, B 3aB1UCMOCTY OT UMeH JeTanein nim
d1nbTPOB BbIGOPA.

OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmky no ocam X, Y u Z.

paMKa Harpysku

PaccTtossHUA CMmeLLeHve, ncnosiblyemoe ANs yBeanyeHns nn

yMeHbLLeHUst 061aCcTV NOZ Harpy3KoW.
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BapuaHT

OnucaHue

Bknagka 3arpysmTb
naHenb

Cm. pa3gen lMapameTpbl MaHenu Harpysok (ctp 119).

CM. TaKKe

CoszaHne paBHOMepPHOI Harpy3sku (cTp 29)

OnpegeneHvie CBOMCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

CBoiicTBa TeMnepaTypHbIX Harpy3sok

Ana NpocMoTpa 1 U3MEHEHUst CBOWNCTB TeMMepaTypHO Harpysku Unm
Aedopmaumm CnyxnT ananorosoe okHo CBocTBa TeMnepaTypHoOi
Harpysku. ®alisibl CBONCTB TeMMEPATyPHbIX Harpy3oK UMeroT

pacluvpeHme . 1mé.

BapumaHT

OonucaHue

Mmsa rpynnbl Harpyskum

Fpynna Harpysok, K KOTOpOU MPUHAANEXNUT Harpy3ka.

YTO6bI MPOCMOTPETHL CBOWCTBA IPYNIbl HArpPy30K Nan
CO3/aTb HOBYIO Fpyrny Harpy3okK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

MN3meHeHmne
TemnepaTypbl Ansa
o6pasoBaHmnA oceBOro
yANNHeHus

3meHeHMe TemnepaTypbl B geTanu.

PasHoOCTb TemnepaTtyp
MeXKAy CTOpoHamMu

Pa3HoOCTb TemnepaTyp MeXxay N1eBOi 1 NpaBol
CTOPOHaMW AeTanu.

Pa3HOCTb TeMnepaTyp
MeXAy BepXOM U HN30M

Pa3HOCTb TeMnepaTyp Mexzay BepxHen 1 HUXKHeN
MOBEPXHOCTAMU ZeTanu.

HayanbHoe oceBoe
yAnnHeHue

OceBasi gepopmaList geTanu.

MonoxuTenbHoe 3HaYeHe 0603HaYaeT yanHeHe,
oTpuLaTenbHoe 0603HayaeT cxaTtue.

3arpy3nTb B/ioXKeHUue

YKa3bIBaeT, NMpuKpenaeHa in Harpyska K getann.

Aetanu nopg,

Jdetanu, K KOTOPbIM NpuniaraeTcd nnm He npuaaraetcd

pamKa Harpyskm

Harpyskamm Harpyska, B 3aBUCMMOCTY OT UMeH JeTanein nimu
dunbTPOB BbIGOPA.
OrpaHnumsaloLias Pa3mMepsbl orpaHuymBaroLLert paMmkuy no ocam X, Y u Z.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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CM. TaK)Ke

Co3aaHue TeMnepaTypHoli Harpysku nunm gedopmauum (ctp 30)

OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNpriMeHeHNe Harpysok K getanam (cTp 36)

CBOICTBA BETPOBbIX Harpysok

Ans NpocMoTpa N N3MEHeHNsA CBONCTB BETPOBbLIX HAarpy30K CY>XUT
Ananorosoe okHO MeHepaTop BeTPOBOIA HarpysKkum (28).

BapuaHT

OnuicaHmne

HanpaBneHue
BETPOBOIA Harpysku

OCHOBHOe Harnpas/neHue BeTpa.
Bo3moxHbIe BapuaHThI:

« Tno6anbHasa X

« Tno6anbHas -X

« Tno6anbHaaY

+ Tno6anbHas -Y

+ T[no6anbHble X, -X, Y, -Y (4719 BCex HanpaBneHunin)

HomMuHanbHoe
BeTpoBoOe AaBneHune

HoMrHanbHOe 3HayeHne aaBneHus BeTpa.

BepxHunii ypoBeHb

HanbonbLwnii ypoBeHb BETPOBbIX Harpy3oK.

HwXHWIA ypoBeHb

HanmeHbLLWIT ypOBEHb BETPOBbIX HArpy3oK.

YpoBeHb 3eMnun

YpoBeHb rpyHTa BOKpYr 34aHUS.

HavnmeHoBaHus JleTanun, K KOTOpbIM MpuUaaraeTcs Ui He NpuaaraeTcs

AeTtanei Harpyska.
CM. Takxxe OnpegeneHne HecyLLMX HarpysKy AeTanen
no MMeHn (cTp 36).

Cnepeav KoaddunumeHTbl NOABEPXEHHOCTN BHELLHEMY

Cnesa BO3ZeNCTBUIO A4/151 HABETPEHHOW, NoABeTPEeHHON Y
H6OKOBbIX CTEH.

C3agm

Cnpasa MNonoxmtenbHoe 3HayeHne 0b03HavaeT JaBneHue,
oTpuuaTenbHOe 0603HauvaeT paspexeHue.

BHYTpeHHWA KoaddnumeHT noaBep>XeHHOCTY BHYTPEHHEMY

BO34eMNCTBUIO.

Bknagka Z-npopunb

PacnpegeneHvie BeTPOBOM Harpy3ku BAO/b BbICOTHI
3/laHus, BblpaxXeHHoe B KO3pdULIMeHTax AaBNeHNs.
HaunHaeTcs OT ypOBHS FpyHTa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT

OnucaHue

Bknaakn Fno6anbHas X,
Frno6anbHaay,
Fno6anbHas -X,
Fno6anbHasa -Y

Bknagka Ans Kaxaoro HanpasBneHWs BeTPa, rae
MOXHO OMpeAenTb 30Hbl COCPEAOTOUEHHbIX YITOBbIX
Harpy3oK Ha KaXAoW cTeHe.

Kaxgas 30Ha MeeT BbICOTY CTeHbl. LLInpnHa 30HbI
onpegzensieTcs MMbO B abCONOTHBIX pasmepax, 11Mbo
nponopuneit. ns KaxAon CTeHbl MOXHO onpeaennTb
A0 NSTY 30H.

CTeHbl HYMepyHTCA B COOTBETCTBUM C MOPSALKOM
yKasaHusa Touek 415 onpejeneHns ¢opmbl 34aHNA Ha
YPOBHe ero Hu3a.

Cm. TaKKe

Co3gaHvie BeTPOBbIX Harpy3ok (ctp 31)

MprMepbl BETPOBbLIX HArpy3ok (ctp 31)

I'Iapameprl NMaHeNIN Harpy3ok

Ansa n3meHeHns cnocoba pacnpegeneHuns Harpy3skm B Tekla Structures cayxat
napamMmeTpbl Ha BK/1aAKe 3arpy3uTb NaHesb 411a70roBbliX OKOH CBOMCTB

Harpys3ok.
BapuaHT OnucaHwue
Kpy4yeHue OnpegenseTt HanpaBneHus, B KoTopbix Tekla
Structures pacnpegensieT Harpysky.
*  OAVH: Harpy3ka pacnpegensieTcs ToNbKo B
HanpaBAeHN OCHOBHOI OCMU.
« [ABoWHOW: Harpy3ka pacnpeaensieTcs B4O/b
OCHOBHOVI 1 BTOPOCTEMNEeHHOI OCel.
HanpaBneHmne MNo3BonseT onpesennTb HanpasieHe OCHOBHOM OCK

OCHOBHOIA ocn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OZHUM 13 C/1IeAyoLLMX CroCcoboB:

+ [lpwn BBOZE 3HaueHus (1) B mone X, y nin z
Harpyska pacnpejenserca B HanpasaeHUn
COOTBETCTBYIOLLEN r06anbHOM OCK.

+ [pu BBOAE 3HAUYEHWIA B HECKObKNX MONAX
Harpyska pacnpeensieTcs Mexay
COOTBETCTBYHOLMMW FN06aNbHLIMU OCAMMU.
3HaueHusi B NONAX NpeAcTaBastoT cobol
KOMMOHEHTbI BEKTOPA HarnpaB/ieHus.

*  [lpn HaxaTuun KHomnku MapannenbHoO AeTanu Uiy
MNepneHanKynsapHo geTanun v Bbibope feTanu B
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BapuaHT

OnucaHue

MoZesNin HanpaBneHmne OCHOBHOW OCW
YCTaHaBMBaeTCAa Nno 3TON AeTann.

Ecnn napametp KpyuyeHwue nmeet 3HaueHve
ABoliHOW, HEOOX0ANMO ONpeAennTb HanpaBaeHne
OCHOBHOW OCU, YTODBbI MOXHO ObINI0 BPYUYHYHO
onpesennTb BeC OCHOBHOW OCW.

YTo6bI NpOBEPUTL HaMnpaBieHe OCHOBHOWN OCU
BbIOPaHHOWM Harpyskn Ha BuAe MOAeNn, HaxxMuTe
KHOMKy OTo6pakaTb HanpasneHue AnA
Bbl6paHHbIX Harpysok. Tekla Structures nokasbiBaeT
OCHOBHOE Harpas/ieHne KPacHoW NNHNEN.

&1

>

ABTOMaTUUYeCcKui Bec
Ha OCHOBHOW ocM

Onpegenser, B3BewwmnsaeT nu Tekla Structures
aBTOMaTUYeCKM HanpaBieHVsa Npy pacnpeaeneHnmn
HarpysKku.

Bo3MoXHble BapVaHTbI:

« [Aa: Tekla Structures aBTOMaTMyeckn BoluncnseT
AONWN HarpysKun ANst OCHOBHOIO U
BTOPOCTENEHHOro HanpaBneHns
NPOMNOPLUNOHANLHO TPETbEeN CTeneHn ANVH
NHTEPBAsIoOB B 3TUX ABYX HanpaB/ieHUaX. 3TO
3HAYUT, YEM KOpOYe NHTepBan, TeM 60/bLe
BO34ENCTBYHOLLAS HA HEro A0St Harpy3Kku.

* HeT: MOXHO BBeCTM BEC OCHOBHOIO HanpaBAeHWs
B nosie Bec. Tekla Structures BbluncnsieT Bec
BTOPOCTENeHHOro HanpaBAeHus, BbluMTas
BBe/leHHOEe 3HaUeHe U3 eAnHULLbI.

Yron paccenBaHus

Yron, noz KOTOpbIM Harpy3ska npoeuyupyeTcst Ha

Harpysku ans
HepaspbIBHOW

CTPYKTYpbI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Harpyskm oKpy>XatoLme feTanu.
Mcnonb3oBaTb Vicnonb3yeTca Ana paBHOMEPHbIX Harpy3ok Ha
pacnpepeneHue HenpepbIBHbIX NepekpbITUsx. OnpegenseT

pacnpezeneHuie OnopHbIX peakuuii B nepBom u
nocnesHeM MHTepBanax.

Bo3MOXHbIe BapraHThI:
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BapuaHT OnucaHwue
* [la: onopHble peakLun pacnpesensaroTca Kak 3/8 v
5/8.
I C
£f L lf L F L A
3/8 AL 5/8 QL

* HeT: onopHble peakunu pacrnpeaenstorca Kak 1/2
n1/2.

Cm. TaKKe

VI3ameHeHVe pacnpegeneHuns Harpysku (ctp 39)

10.3 CBolCTBa covYeTaHUA Harpysok

B 3ToM pa3zene npmBoanTCs MHGOPMALMS O HACTPOMKAX, BAUSIOLLMX Ha
NpoLecc coyeTaHUst Harpy3ok.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HIXE:

+ [lapameTpbl HOpMbI MOZeNVPOBaHWA Harpy3ok (ctp 121)

*  KoadbodunumeHTbl coueTaHnsa Harpy3ok (ctp 122)

*  Twunbl coueTaHn Harpysok (ctp 123)

I'Iapameprl HOPMbI MOo4eNTMpPOBaHNA HArpy3ok

B Tekla Structures npesycMoTpeHbl ciegyroLume rpynmnbl Harpy3ku (MeHro
davin --> HacTpoiikn --> NapameTpsbl --> MogenmpoBaHme Harpyskm -->

Tekywimii Koga, ):

BapuaHT OnucaHwue

EBponeiickme HOpMbI EBponeiickme HopMbl Eurocode

bpuTaHcKune HOpMbI bpvTaHckmne HopMmbl

AISC (CLUA) HopMbl AMEPUKaHCKOro MHCTUTYTa CTalbHbIX
KOHCTPyKumi (CLLIA)

UBC (CLUA) EanHble ctponTenbHble HopMbl (CLLIA)

CMe66 (F) ®paHuy3cKMe HOPMbI A1 MeTaNN0KOHCTPYKLINI

BAEL91 (F) ®paHuy3ckme HOPMbI A1 6ETOHHbIX KOHCTPYKLINIA

IBC (CLLA) MexayHapoaHble cTpouTenbHble HopMbl (CLUA)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue

ACI MNy6ankaumsa Ne 318 AMepMKaHCKOro MHCTUTYTA
6eToHa

Ana KaxAbIX N3 NpeAycMOTPEeHHbIX HOPM NMeeTCa OTAe/IbHas BKNajKa B
Ananorosom okHe MNMapameTpsbl. B ananorosom okHe NMapameTpsbl
nprBeseHbl YacTHble KO3ddULMEeHTbI HAZeXHOCTN AN pacyeTa no
npegenbHbIM COCTOSHUAM W Apyrne Ko3pPULMEeHTbI COYeTaHUA ANA AaHHbIX
HOPM B 3aBUCMOCTW OT TUMOB rPyNM Harpy3ok. ns eBponemnckmux Hopm
MOXHO Tak>Xe 3a/aTb KO3PPULMEHT Kacca HajexXHOCTU 1 GopMyny Ans
1CNONb30BaHNA NP CoOYeTaHUM Harpysok.

CM. Takxke
3aZlaHVie HOPMbI MOZeNVPOBaHWA Harpy3ok (cTp 18)

KosppurumeHTbl couetaHns Harpysok (ctp 122)

Koa¢pPpunumeHTbl coueTaHUs Harpysok

B npouecce couetaHums Harpysok Tekla Structures ncnonbsyert yacTHble
KO3PPULMEHTbI HAZEXHOCTU U, HanpumMep, KO3GPULMEHTbI YMEHbLLEHNS MO
rpyrnnamM Harpysok Afs CO34aHNsA COYeTaHUn Harpysok.

K yacmHeim ko3ppuyueHmam HadexHocmu, NCNONb3yeMbIM NPU pacyeTe no
npeAenbHbIM COCTOSIHUSM, OTHOCATCS CeytoLLme:

*  HebnaronpusTHbIA YacTHbIA KO3GDULMEHT HALEXHOCTU B Npeje/isHOM
COCTOSIHNW MO NPOYHOCTU (Ysyp)

*  BnaronpuaTHbLIN YaCTHbIN KO3PPULIMEHT HAZAEXHOCTN B NpeselbHOM
COCTOSAHMU MO MNPOYHOCTU (Yinf)

*  HebnaronpusTHbIN YacTHbIA KO3GPULMEHT HAAEXHOCTU B Npese/isHOM
COCTOSIHNW MO NPUTOAHOCTI K 3KCMyaTaunm (Ysyp)

*  bnaronpuaTHbIN YacTHbIN KO3PDULUMEHT HAAEXHOCTU B NpeseibHOM
COCTOSAHUM MO NPUTOAHOCTM K 3KCMAyaTaunm (Ying)

B 3aBUCMOCTU OT UCMONb3YyEMbIX CTPOUTENbHBIX HOPM MOXET
noTpeboBaTbCA NCNONb30BaTh Apyrne Ko3gdbuureHTbl covetaHnd. Tak,
Hanpumep, B Eurocode npeaycmMoTpeHo Tpu koagpuyueHma ymeHsweHUs (Jg,
U1, U5).KoaddnumeHTbl yMeHbLUEHNS UCKAOYAOT HEBO3MOXHbIe 3 deKThbl
OAHOBPEMEHHbIX Harpy3oK.

MOXHO 1CMo/b30BaTb 3HAYEeHUA K03(1)(|)|/ILI,VIeHTOB coYeTaHA Harpysok,
onpejgeneHHble B CTPOUTE/IbHbIX HOPpMaXx N oripeieneHHble
NMo/Ib30BaTeNEM.
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CM. TaK)Ke

3aZaHne HOpMbl MOAENNPOBAHUSA Harpy3ok (cTp 18)

Vicnonb3oBaHue HECTaHAAPTHbIX K03C|)(|)I/ILJ,I/IEHTOB CO4eTaHWA Harpysok

(ctp 18)

Tunbl coYeTaHMA Harpysok

MOXHO MCNONb30BaTb HECKOIbKO TUMOB COYETaHU Harpysok, KOTopble
BapbnpyroTCA B 3aBUCNMOCTU OT NCMOJIb3YEMbIX CTPOUTE/IbHbBIX HOPM.

Ansi BbIGOpa TMMOB COYETAHWI HAarpy3oK CIYXXNUT ANANOroBOe OKHO

dopMUpoBaHUE COHeTaHUS HAarpy3oK Vn A1anorosoe okHo CoyeTaHme
Harpy3soK. Bo3amMoxHble BapnaHThbI:

aKenayaTaumum —
KBa3nCTaLUOHaPHbINA
(SLS QP)

coYeTaHuM Harpy3oK UCMob3yTCA
YacTHble Ko3bdNLNEHTBI
HaZeXHOCTW AN NpesenbHOro
COCTOSAAHMA MO NPUTOAHOCTU K
3KCnyaTaumnu.

Tun coyeTaHuna OnuncaHue fpe
ncnosb3yeTtca
MpeaenbHoe coctosiHMe | CoueTaroTCA rpynnbl MOCTOAHHBLIX 1 | EBponenckue
no npo4yHocTtm (ULS) KpaTKoBpeMeHHbIX Harpysok. [Npwu HOPMBbI,
CoYeTaHNM Harpy3oK UCMob3yrTca | bpuTaHckue
YacTHble Ko3bPNLNEHTbI HopMbl, AISC
HaAEeXHOCTU ANA npesesibHoro (CLLA)
COCTOAHWSA MO MPOYHOCTH.
MpeaenbHoe cocTtosiHue | CoyeTaroTCa rpynnbl EBponeiickre
no NPUrogHoCTU K KBa3nCTaLMOHapHbIX Harpysok. lMpun | Hopmsl, AISC
aKkcnnyatauum (SLS) coyeTaHuu Harpysok ncnonbsyrrca | (CLUA)
YacTHble KO3PULMEHTbI
HaAEXHOCTU AN Npeje/ibHOro
COCTOAAHWA MO MPUroAHOCTA K
aKcnayaTauyumm.
MpepenbHoe cocTosiHMe | CoyeTaeT rpynnbl EBponeiickue
no NPUroaHoOCTU K KBa3nCTaLMOHAPHbLIX N pesKo HOPMbI
akcnayatauum — cnyyvaroLwmxca Harpysok. Mpum
peakoe (SLS RQC) COYeTaHUM Harpy3oK UCMoJib3yTCA
YacTHble KO3 PNLINEHTDI
HaJeXHOCTU A5 NMpeje/ibHOro
COCTOSIHWA MO NPUTOAHOCTU K
3KcnayaTauunm.
MpepenbHoe cocTosiHMe | CoyeTatoTCs rpynneol EBponerickue
no NpUroaHoOCTU K KBa3nCTaLMOHapHbIX Harpy3ok. Mpy | HOpMb

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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Tun couyeTaHmunA OnuncaHue pe
ncnosib3yeTtca
MonepeuHble Harpy3skn | CoyeTaroTcs rpynrbl HArpPy30K u CM66, BAELI1
MpepenbHbie Harpysku | VCMO/b3ytOTCA Ko3ddnLMeHTbI B CM66
COOTBETCTBUW C GPaHLYy3CKUMU
Cmewalolme HarpysKm | o5y CM66 nan BAEL9T. CMe6
CnyuJaiiHble HarpysKu CM66,
eBponenckme
HOPMbI
MpeaenbHble HArpyskKu BAEL91
MNMpepenbHbie BAEL91
cnyJyaliHble HarpysKum
Cencmunueckume CoueTaroTcd rpynrbl HAarpy3oK u EBponerickue
Harpysku NCNOb3YTCA KO3QPULMEHTLI B HOPMbI
COOTBETCTBUW C eBPOMNencKNMm
HOpPMaMmWU.
Harpysku Ha CoueTatoTcd rpynnbl Harpy3ok B IBC (CLLA)
KOHCTPYKL MU obLiero cooTBeTCcTBUK ¢ HopMamu IBC
poctyna (MexxayHapo/Hble CTpouTeNbHble
Harpysku Ha HopMbi) CLLIA. IBC (CLLIA)
KOHCTPYKLUUN obLiero
AocTyna npm CHeXXHOM
3aHoce
Harpysku Ha IBC (CLLIA)
KOHCTpPYKL UM 6e3
obuiero goctyna
Harpysku Ha IBC (CLLIA)
KOHCTpYKL MU 6e3
obLiero gocrtyna npu
CHe>XHOM 3aHoce
Harpysku Ha CoueTatoTca rpynnbl Harpy3ok B UBC (CLUA)
KOHCTPYKLMUN 06Lero | cooTBeTCTBMN C HopMamu UBC
poctyna, Kpome (EAviHBIE CTpOUTENIbHbBIE HOPMBbI)
6eTOHHbIX N KaMeHHbIX | CLLIA.
Harpysku Ha UBC (CLLA)
KOHCTPYKLUU obLiero
AocTtyna, Kpome
6EeTOHHbBIX 1 KAMEHHbIX,
npn CHeXXHOM 3aHoce
Harpysku Ha UBC (CLLA)
KOHCTPYKLUWN, Kpome
6EeTOHHbIX 1 KAMEHHbIX
Harpysku Ha UBC (CLLA)

KOHCTPYKLUUNWN, KpoMme

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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Tun coyeTaHmunA OnuncaHue pe
ncnonb3yeTcs

6€TOHHbIX N KAMEHHDbIX,
npui CHe>xkHOM 3aHoce

Harpyskun Ha 6eTOHHbIe UBC (CLLA)
N KaMeHHble
KOHCTPYKLUWN obLiero
poctyna

Harpysku Ha 6eTOHHbIe UBC (CLUA)
N KAMEeHHble

KOHCTPYKLMU obLiero
AOCTYrNa NPy CHE)XXHOM

3aHoce

Harpysku Ha 6eTOHHbIe UBC (CLUA)
N KaMeHHble

KOHCTPYKL UM

Harpy3sku Ha 6eTOHHbIe UBC (CLLUA)

M KAMEHHble
KOHCTPYKLUN NpU
CHEe>XXHOM 3aHoce

Ta6bnuua ACI 1 — CoyeTaeT rpynrbl Harpy3ok B ACI
Ta6bnuua ACI 8 cooTtBeTCcTBUM € HOpMamu ACI
(nyénmkaums Ne 318 AMeprKaHCKOro
NHCTUTYTa B6eTOHa).

CM. TaK)Ke

Ob6beanHeHKe Harpy3ok (cTp 90)

10.4 CBoliCcTBa pacyeTHON Moaenu

NS 3a4aHns, NPOCMOTPa U USMEHEHUsI CBOCTB PacyeTHOM MOAENV CIYXUT
Ananorosoe okHo CBOMCTBa pacyeTHOW MoAaenun. OTu CBOIiCTBa
NPVIMEHSIOTCSA KO BCEM AeTansiM B pacyeTHOM Mogenu.
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Bknagka «PacueTHas moaenb»

BapuaHT

OnuncaHue

MpunoxxeHne pacyeTta

MpunoxeHne pacyeta (cTp 12) nan opmar,
NCMONb3yeMblid MPY pacyeTe MoLenu.

ANa NCcnonb30BaHUS 3TOro NPUNOXeHUa Uan dopmata
MO YMOJTYaHMIO A1 HOBbIX pacHeTHbIX Mojenel
ycTaHoBuTe Gpnaxok 3agaTb NO YMOYAHMIO.

CMm. Takxe CBasbiBaHue Tekla Structures ¢
npunoxeHvem pacyeta (ctp 12).

Nmsa pacueTHoOI
Moaenv

YHMKaneHoe NMs pacyeTHol mogenn. Onpegensiercs
nosb3oBaTenem.

Hanpumep, MOXHO 3ajaTb MMS, ONKMCbIBatOLLee YacTb
busnyeckon mogenu, KOTOpYH HeEOBXOANMO
paccunTaThb.

YTobbl 3a4aTb Nanky aKCNOpTa AN PacyeTHOMN
MOZENU, HaxmuTe KHonky HalTm nanky gns
akcnopra.

dunbTp pacyeTHoOMN
Moaenu

OnpegensieT, Kake 06beKTbl BK/IHOUAOTCA B
pacyeTHY MOZefb, Ha OCHOBE CMICKA AOCTYMHbIX
dunbTPOB BbIGOPA.

CM. Takke UNbTPLI B pacyeTHbIX Mogensx (cTp 54).

dunbTp ANA
anemMeHTOB-CBAi3el

Onpegenser, Kakne 13 BKIKYaeMblX 06eKTOB
CUYMNTaOTCA packocamu. MNpu co3gaHnn pacHeTHO
MOZeN pacyeTHble y3/1bl PACKOCOB MOTYT
nepemMeLLatbcsa 6onee cBO6OAHO, YEM Y3/1bl OCHOBHbIX
pacyeTHbIX AeTanei.

dunbTp
BTOPOCTENEeHHbIX
3NeMeHTOoB

Onpegenser, Kakne 13 BKAKYaeMbIX 06HEKTOB
CUYNTAOTCH BTOPOCTEMNEHHbIMY PacYeTHbIMU
aetanamu. MNpu co3gaHny pacHeTHOM MOAENN Y3Nbl
BTOPOCTEMNeHHbIX PacYeTHbIX AeTanen MoryT
nepemeLlaTbcsa 6onee cBOOOAHO, YeM Y3/1bl OCHOBHbIX
pacyeTHbIX AeTanen.

Coaep>kmMoe pacuer.
Mogenun

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OI'IpeAGJ'IHET, Kakne 06beKkTbl BKKOUAKTCS B
pacyeTHYO MOJ€ENb.

Bo3MOXHbIe BapnaHThbl:
* Bbl6paHHble geTanun U Harpysku

Bk/toUaoTCA TONbKO BbIBpaHHbIe AeTanu u
Harpysku, a Takxe geTanu, co3zaBaemble
KOMMOHEHTaMW, eC/IM OHN COOTBETCTBYHOT
KpuTepusam GuabTpa pacyeTHOM Mogenn.

Y106kl BNOCNEACTBUM 406aBUTL UAN YAANUTL
AeTann 1 Harpysku, Nosb3yiTecb KHOMKOWN
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BapuaHT

OnucaHue

[No6aBuTb Bbl6paHHble 06BbEKTLI NV YAAnUTb
Bbl6paHHble 06EKTbI B /11a/10fOBOM OKHe
PacueTHble N NpOeKTHbIE MoAeN.

+ [lonHas mopgenb

BkntouatoTca BCe rnaBHble feTann 1N Harpysku, 3a
NCKOYEHVEeM JeTanei C pacyeTHbIM K1aCcCoM
(cTp 145) NponycTuTb. Tekla Structures
aBTOMaTU4Yeckn fobasnseT pusnyeckme o6b-eKTbl
B PaCcYeTHYH MOJe/ib NPU UX CO34aHNK, eC/IN OHN
COOTBETCTBYIOT KpUTEpUAM GUIBTPa PacyeTHOMN
MoZenu.

+ 3apaTb OCHOBaHWe MopAenu, Bbi6paB AeTanu u
Harpysku

BKtouaroTCa TONbKO BbIOPaHHbIE KOOHHbI,
nepekpbITUSA, 6anky NepekpbITUA N HAarpy3KK, eciv
OHW COOTBETCTBYHOT KpUTepusam GpuabTpa
pacyeTHoW mogenn. Tekla Structures meHseT
KONOHHbI B $U3NYECKON MOZeNN Ha OMopbl.

CMm. Takke CoZepxnmoe pacyeTHon mogenu (cTp 55).

CBA3N

Ncnonb3oBaTb XXecTKue

MNo3BonseT paspeLwnTs NN 3anpeTnTb
NCMNONb30BaHMeE XeCTKMX CBA3E B pacyeTHOM
MOZenu.

Bo3moXxHbIe BapuaHThI:
*  BkJsiroyeHo

XecTkne cBA3KW CO34at0TCs, eC/IN OHU HEOBXOAVMBI
ANs COeAVNHEHUSI pacYeTHbIX AeTane.

*  OTKNKYeHOo, cOXpaHeHMe OCU: N0 YMOTYaHUIo

XKecTkume ccblkn He co34atoTcs. 3HaYeHus
napameTpa CoxpaHATb pacnosioXkeHme ocu
pacyeTHbIX AeTanei He MeHsTCS.

*  OTKJ/II0OYEHO, COXpPaHeHune oCu: HeT

XecTkme cBA3M He co34atoTCAa. 3HaUYeHuUs
napamMeTpa CoxpaHATb pacrnojioXeHne ocun
pacyeTHbIX AeTanein MeHATcA Ha HeT.

Mpw NCNONB30BaHNM B Ka4eCTBe NPUNOXKEHUS ANS
pacyeTa Tekla Structural Designer ansi 6€TOHHbIX
AeTtaneri MOXHO MCNOMb30BaTbk BapMaHT BktoueHo.
ANs CTanbHbIX AeTaneil aBToOMaTn4Yecky NCrnonb3yeTcs
BapnaHT OTK/IIOYEHO, COXpPaHEHME OCU: NO
yMOYaHuMIo.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue
MpaBuna pacueTHoM HaxxmuTte anst co3gaHunsa npasBu, onpeaenstoLmx, Kak
Moaenu Tekla Structures obpabaTtbiBaeT oTAe/bHbIE eTanu B

pacyeTHOI MoAenun, 1 Kak AeTanu COeANHSIHOTCS ApYr C
APYrom npu pacyere.

N30rHyTble 6ankun

OnpegensieT, Kak pacCUNTbIBAOTCA Bankm — Kak
N30rHyTble 6anky NN Kak NpsiMble CerMeHTbI.
BblbepunTe 04MH 13 BapNaHTOB:

+  CTbIK B pacTAHYTbIX CEFMeHTax
* Wcnonb3oBaHMe N30rHYTOM YacTu

YKa3aTtb, HaCKOJIbKO TOYHO NPSAMble CEerMeHTbl
AOMKHBI COOTBETCTBOBATL M30rHYTOM 6asnke, MOXHO C
NMOMOLLbI paclurpeHHoro napameTpa XS_AD_
CURVED_BEAM_SPLIT_ACCURACY_MM (meHto Pawin --
> HacTpouiku --> PacluMpeHHble napameTpsbl -->
PacueT n npoeKTupoBaHue ).

YunTbiBaTb CABOEHHbIE
npounun

Onpegenser, Kak B pacyeTe paccMaTpUBaKOTCS
CABOEHHble NpodnanN — Kak OAHa AeTanb
(BKJIIOUEHO) 1nn Kak aABe geTann (OTKNOYEHO0).

MecTonono>xeHme ocu
/1IeMeHTa

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpejensetr MeCcTornoIoXeHe KaxAo pacyeTHOW
AeTanu No OTHOLLUEHUIO K COOTBETCTBYHOLLIET
busnyeckon getanu.

BO3MOXHble BapnaHThbI:
* HewTpanbHas ocb

PacueTHO OCbtO ANt BCeX eTanein ABnseTcs
HelnTpasbHas 0Cb. MeCcTomnoIoXeHVe pacyeTHOW
0OCY U3MEHSAETCA NPU U3MEeHEeHN NPodUs
Aetanu.

* OnopHas ocb (cMeLLeHne OTHOCUTE/IbHO
LeHTpa HelTpanbHOMN oCKn)

PacueTHOW OCblo A5 BCEX AeTanen aBnaeTcs
OMOpPHast IMHUSA AeTann. MecTononoxeHme
HelTpanbHOM OCcK onpeaensieT IKCLeHTPUCUTET
ocw.

* OnopHas ocb

PacueTHOI OCbIO ANsA BCEX AeTanel aBnseTcs
OMopHas INHUA AeTanu.

128 CBOICTBa pacyeTHOM Mogenun




BapuaHT

OnucaHue

+ 3HaueHue No yMO/YaHU IO AN MoAenn

PacueTHas 0Cb KaxJol AeTanu onpegenseTtcs
NHANBUAYANIbHO B COOTBETCTBUM CO CBOMCTBAMU
pacyeTHON AeTanu.

AN onpeseneHvsi MECTOMOIOXEHUS OCU
KOHKPEeTHBbIX AeTanel cnoib3yeTtcs BkAaaka
Mono>keHme B A1aNOroBOM OKHE pPacUeTHbIX
CBOWCTB COOTBETCTBYHOLLIEN AeTanu.

Ecnum BbI6GpaH BapmaHT HeiATpanbHas ocb, Npu
co3gaHum ysnos Tekla Structures nprHMMaeT BO
BH/IMaHVie MeCTOoMnosIoXeHue geTanu 1 cMeLLeHns
KOHL0B. Ecnv BbIGpaH o4VH 13 BapnaHToB OnopHas
ocb, Tekla Structures co3gaeT y3/bl B TOUKax Havana
oTcyeTa geTanei.

MeTopa 3aKkpenneHus
KOHLLOB 3/1eMeHTa

Onpejensert, Kakme NCNOb3YHTCH YCI0BUA ONMPaHNS
— paetanen (HeT) unn coegnHeHni (Aa).

ABTOMaTMnyeckoe
o6HOBNIeHNne

OnpeAenﬂeT, obHOBNAETCS NN pacyeTHada MoAesib B
cooTBeTCTBMN C UISMEHEHNAMIN B (I)I/IBI/ILIeCKOM Moaenu.

Bo3mMoXHble BapWaHTbI:

+ [la - usameHeHnsa ¢pusnyeckou moaenn
yunTbiBalOTCA

*  HeT - U3SMeHeHuns ¢pun3nyeckoii Mogenm
WUrHOpUpYyloTCS

Mopaenb coegHeHHas ¢
pacyeTHbIM
npunoXXeHnem

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Vicnonb3yetca Tonbko B covetaHum SAP2000, korga B

dusmnyeckor nnu pacyetHo mogenn Tekla Structures,
y>Ke 3KCMOPTUPOBAHHOW B MPUIOXEHMEe AN\ pacyeTa,

MPONCXOAAT U3MEHEHUS.

OnpeaenﬂeT, O6'b€ﬂ,I/IHF|eTCF| M NamMeHeHHasn
pacyeTHada MoJesib C paHee 3KCI'IOpTI/IpOBaHHOI7I
MOZENIbIO B NMPUTOXKEHUW pacyeTa.

Bo3MOXHbIe BapraHThI:
+  OTKNK4YeHo

Mogaenn He 06beanHATCA. O6BbEeKThI,
A06aBNEHHbIe B paHee 3KCMOPTUPOBAHHYHO
MOZeNb B MPUAOXKEHUN pacyeTa, yTpaymBaoTCs.
Mpn KaxaoM 3KCMopTe pacyeTHON Mogenn B
NPUNOXEHME pacyeTa CO34aeTCs HOBas MOZEb.

*  BknrwuyeHo

Mogaenn ob6beaunHsatoTca. O6bekThbl, J06aBNEHHbIe
B paHee 3KCMOPTUPOBaHHY MOAeNb B
NPUNOXEHWM pacyeTa, NPy MOBTOPHOM 3KCMopTe
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BapuaHT

OnucaHue

pacyeTHOW MoAenn B NpUIOXKeHNe pacyeTa
coxpaHstoTca. Mogenb B NpUIOKeHUN pacyeTa
06HOBNSAETCS B COOTBETCTBUM C U3MEHEHUAMW B
mogenwn Tekla Structures.

Bknagka «PacueTt»

BapumaHT

OonucaHue

MeTop pacueTa

OI'IpeAEJ'IHET, caegyet v npnHNMaTb BO BHMMaHMeE
Hanpsa>XXeHA BTOPOro nopdaaka.

Bo3moXxHbIe BapuaHTbI:
* 1-A nopsapok

NInHenHbIVM MeToA pacyeTa.
*+ P-penbTa

YNpoLLeHHbI MeToZ pacyeTa BTOPOro NopsAKa.
3TOT MeToA AaeT TOYHble pe3y/bTaTbl NPY ManbIX
BeINYMHax gepopmauuii.

+ HenuHelHbIN

HenviHerHbI MeToZ pacyeTa.

MakcmnmasibHoe
KOJINYECTBO nTepauuni

TouyHOCTb UTepauun

Tekla Structures noBTOpsAET UTEpaLMO BTOPOro
nopsAKa A0 AOCTUXKEHNS OAHOMO U3 CNefyroLLMX
3HaYeHUN.

Mopgenb MopanbHOro
pacyeTa

Buibepute fla, 4TObbI CO34aTh MOZeNb MOAANBHOIO
pacyeTa 1 NCNONb30BaTb CBOMCTBA MOAANLHOIO
pacyeTa BMeCTO COYeTaHW CTaTUYeCcKnX Harpy3ox.

Bknagka «3apaHue»

OnpegenseT nHGopMaLMIO 0 3ajaHnK Ana otyetoB STAAD.Pro.

Bknapka «Pe3ynbtaT»

OnpegenseT cogepxmnmoe darna pesynstatos pacyeta STAAD.Pro.

Bknagka «CeicMnuyecknin»

Bknagka CeMCMUYECKNIA CNYXUT AN 3aJ,aHNSi CTPOUTENIbHBIX HOPM,
NCMOoNb3yeMbIX MPU CEACMNYECKOM pacyeTe, 1 CBOMCTB, HEOBXOAMMbIX ANS
ceiicMmyeckoro pacyeta. Habop 3T1x CBOCTB 3aBUCUT OT BbIBPaHHbLIX HOPM.

BapuaHT

OnucaHue

Tun

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CTpouTenbHble HOPMbI, MCMOb3yeMble ANs
dopMurpoBaHUA ceicMUYecKIX Harpy3ok.

Bo3MOXHble BapWaHTbI:
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BapuaHT

OnucaHue

HeT: ceicMunuecknin pacyeT He BbIMO/IHAETCA.

UBC 1997: EaviHble cTpouTebHble HopMbl UBC
1997

UBC 1994: EaviHble cTponTeibHble HopMbl UBC
1994

IBC 2000: MexayHapo/Hble CTpouTe/IbHbIE HOPMbI
IBC 2000

IS 1893-2002: nHANNCKMIA cTaHAapT. KpuTepun
NPOEeKTUPOBAHNSA 34aHN, 3aLLNLLEHHBIX OT
3eM1eTpsiceHnin

IBC 2003: MexayHapo/Hble CTpoUTe/IbHbIE HOPMBbI
IBC 2003

IBC 2006: MexayHapo/Hble CTpoUTe/IbHbIe HOPMbI
IBC 2006

IBC 2006 (ZIP): MexayHapoAHble CTPOUTE IbHbIE
HopMbI IBC 2006 ¢ BO3MOXHOCTLIO A06aBAEH S
noutoBoro nHaekca (8 CLLIA) B cBocTBax

IBC 2006 (Longitude/Latitude): MexayHapoaHble
cTpouTesnibHble HopMbl IBC 2006 ¢ BO3MOXHOCTLHO
Ao6aBNeHNsA JONroThl U LUNPOTLI B CBONCTBAX

AlJ: ANoHCKMe HOPMbI

CHEKTp OTKJIMKOB: 3aZlaHW€E CMNEeKTPa OTK/IMKOB

CelicMmnyeckme CBoOCTBa

B 3aBncrMocCTy oT Bbl6paHHbIX HOPM MOXXHO
onpeaennTb pa3sinyHble celicMmyeckume CBOWCTBA.

Bknagka «CeicMmmnuyeckme Mmaccbi»

Harpysku v rpynnbl Harpysok, BKoUYaeMble B CeACMUYECKUIA pacyer.

Bknagka «MopAanbHbIiA pacyeT»

Bknagka MoganbHbI pacyeT CyXUT 419 3a4aHNSA CBOCTB, HEO6XOAMMbIX

ANna MOA4a/1IbHOI0 pacyeTa.

BapuaHT OnucaHwue
Yucno pexxmmos Yncno dpopm cob6CTBEHHBIX KONebaHWIA B
KOHCTPYKLMW.
Makc. yactoTa MakcrManbHas 4actoTa CO6CTBEHHOIO pe3oHaHca
KOHCTPYKLMW.

CoobLeHusn
MOAaNbHOro aHanns3a

Harpysku v rpynnbl Harpy3ok, BKJtoYaeMble B
MOJa/IbHbIN pacyer.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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Bknagkun «MpoeKkTupoBaHmne»

Bxknagkwn npOEKTI/IpOBaHVIe Ana Cctann, 6eToHa 1 necomMatepranoB cyxaTt
ANA 3ajaHNA HOPM cnocoboB ANA NCnonb30BaHNA B pacyeTe KOHCprKLI,I/IVI.
,ﬂ,OCTyI'IHbIe napaMeTpbl NPOEKTNPOBAHNA 3aBNCAT OT MaTepmana.

BapumaHT

OonucaHue

MpoeKTHble HOpPMbI

HPOEKTHbIe HOPMbI A/1A Pa3TINYHbIX MaTepnanoB.

I,Cl,OCT)/FIHl:Ie MPOEKTHbIE HOPMbI 3aBNCAT OT
NCNOb3YyeMOro NpuaoXeHMa ana pacyeTta.

Cnoco6

npoeKkTmpoBaHusa

3aBuCALMIA OT MaTepmana NPUHLAM, UCNOJIb3yeMblid
ANA CPaBHEHWSA HaMPs>KeHNM 1 BOSMOXHOCTEN
maTtepuana.

BO3MOXHbIe BapnaHTbI:
* Het

Tekla Structures BbINONHSET TONLKO pacyeT
KOHCTPYKLMI 1 CO3ZaeT aHHbIe MO HanpsiXXeHUsIM,
CUNaM U CMeLLeHUSIM.

MpeaycMoTpeH Ans ctanu, 6eToHa u
necomaTtepuranos.

+ [poBepuUTb KOHCTPYKLUIO

Tekla Structures npoBepsieT, COOTBETCTBYHOT U
KOHCTPYKLVN KPUTEPUAM MPOEKTHBLIX HOPM
(HanpuMep, AOCTaTOYHbI I MoMnepeYHble
ceyeHwus).

MpesycMOTpeH ANs CTanu 1 1ecoMmaTepunanos.
*  BbluMcanTb Tpebyemyio nnowiaab

Tekla Structures onpegenseTt Tpebyemyto naowasb
apMVpOBaHMs.

MNpeaycMoTpeH 415 6eToHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CeolicTBa
NPOEeKTUPOBaHNSA

HopMbl MPOEKTMPOBaHWS 1 onpesensieMble CNoCo60Mm
NPOEKTMPOBaHWS CBOIMCTBA pacyeTHO MoZenu,
NPYMeHsieMble KO BCEM AeTaNsiM B pacyeTHO
MOZenwu.

MNpw BbI6OpPE NPOEKTHBIX HOPM 1 cnocoba
NpoekTUpoBaHUS ana maTtepurana Tekla Structures
BbIBOAUT CNMCOK CBOMCTB MPOEKTUPOBAHUS B HUXHEN
yacTn Bknagku MpoekTupoBaHue.

YT106bl U3MEHUTL 3HAYEHWE OMnpeiesIeHHOro
CBOWCTBA, LLIe/IKHUTE 3anucb B CTON6LIE 3HAUYEHMe.
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10.5

BapuaHT OnucaHwue

EAVHNLbI N3MepeHnNs 3aBUCAT OT HACTPOEK B MEHHO
dawin --> Hactpoiiku --> MNapameTpbl --> EANHULbI
M fecaTudHble pa3psaabl .

Ans U3MeHeHUst CBOMCTB NPOEKTUPOBAHUS
OTAEeNbHbIX AeTaner CNyXUT BKNaAKa
MpoekTnpoBaHMe B A1a/IOFOBOM OKHE pacHeTHbIX
CBOWCTB COOTBETCTBYHLLEN AeTanu.

CM. TaKke
Co3zaHue pacyeTHbIX Mogeneit (cTp 53)

i3mMeHeHVe cBOWCTB pacyeTHoM Mogenn (cTp 60)

CBOMCTBA pacyeTHOW AeTannu

OnpegennTb, kak Tekla Structures 6yaet obpabaTbiBaTh AeTanb B pacyeTe,
MOXHO C MOMOLLbIO MapaMeTPOB B ANa/IOFOBOM OKHE pacYeTHbIX CBOMCTB
Aetanu (Hanpumep, CBoicTBa 6ankm, ucnonb3yemble B pacyeTax). Habop
HaCTpoeK, AOCTYMHbIX B KOHKPETHOM ANaIoOrOBOM OKHe, 3aBUCUT OT TUMa
AeTanu 1 oT pacyeTHOro knacca. B Tabnuvue Huxe nepeyncineHsl Bce
HACTPOVKK, BHE 3aBUCUMOCTW OT TUMNA AeTaNn N pacyeTHOro Kaacca.

Bknapgka «Pacuet»

Bknagka PacueT CNYyXWT Ana onpegeneHna pacy4eTHbIX CBOWCTB AeTann.

BapuaHT OnucaHwue

Knacc OnpeaensaeTt NopsAoK 06paboTku geTanu B pacyerTe.

OT 3Ha4eHwus, BbIbpaHHOro B cnncke Knacc, 3aBncnt
Habop AOCTYMHbIX pacyeTHbIX CBONCTB. Hanpuwmep,
NnaacTHaM COOTBETCTBYyeT MHOM Habop CBOICTB,
HeXenm KoJIoHHaM.

PUnbTp JoctyneH, ToNbKO Korga napameTp Knacc nmeet
3HayeHVe KoHTYypHas niacTtuHa - XXectkasa
neperopopka nnv MNepekpbiTre - XKectkas
neperopogka.

(CBoOiACTBa YKeCcTKoM
neperopoaku)

OnpegensieT GUNBLTP, NCNOJIb3yeMbIli NpU
dunbTpaummn 06 LEKTOB 415 XKECTKOM NeperoposKku.

Y3nbl, OTHOCALLMECS K AeTanu, KoTopast
yZOBNeTBOPSieT KpUTEPUAM dUnbTpa, byayT
COEANHSTBLCS C XXeCTKOWN neperopozkoi. Hanpumep,
YTOBbI NMPUCOEANHATL K XECTKM Meperoposikam
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BapuaHT OnucaHwue

TO/TbKO Y3/1bl KOJTOHH, MO>XHO NCMNOJ/1b30BaTb (I)I/II'Ipr,
KOTOPOMY yAOBNETBOPAKT TOJIbKO KOJTOHHbI.

dopma cocTaBHOM YKa3blBaeT poJib AeTanu B COCTaBHOW cekuunu,
cekymmn KOTOpasi COCTOUT U3 FNaBHOMW AeTanu N OAHOW 1N
HecKoNbKKX noajeTanen. B pacuete nogaeranu
06BbeAVNHSAIOTCS C [NTaBHOM AeTanblo.

Bo3mMOXHbIe BapuaHTbI:
«  ABTOMAaTU4YeECKM
* He geTanb cocTaBHOW ceKLUM
JeTanb oTCoOeaMHSAETCA OT COCTAaBHOM CeKLN.
+ TnaBHas geTajsib COCTaBHOM ceKUnn

JT10T BapunaHT cnegyet Bcerja ncnosib3oBaTtb 414
3aaHnaA rnaBHOM AeTann COCTaBHON cekynn.

+ MopaeTanb COCTaBHOI ceKUnU
+ Banka — noggeTtasib COCTaBHOW ceKuUmn

OnpegensieT, uTo AeTalb ABNAETCH AeTaNbio
COCTaBHOW CeKLWW, KOra raBHas AeTanb
COCTaBHOW cekumm — banka.

+ KonloHHa — noageTaib COCTaBHOM ceKLUU

OnpegensieT, 4To AeTanb ABNAETCS AeTaNbHo
COCTaBHOW cekuuun, Koraa rnaBHas getanb
COCTaBHOW CeKLUMN — KOJIOHHA.

MpoekTHas rpynna OnpegensieT NPOEKTHY rpynmny, K KOTOPOI OTHOCUTCS
AeTanb. icnonb3yeTtcs npu onTUMMU3aLMK.

ABTOMaTU4eECKOe OnpegensieT, 06GHOBNSIETCA N pacyeTHasa AeTanb B
o6HOBNEHMe COOTBETCTBUN C U3MEHEHUAMU B GU3NYECKON MOAENN.

Bo3MOXHble BapPWMaHTbI:

+  [Aa - nsmeHeHus $pusnUeCcKo moaenu
yunTbiBaloOTCA

*  HeT - uUsmeHeHus ¢pum3nueckoii mogenu
UrHopupyloTcs

Bknagkm «3akpenseHue Hayana», «3akpensieHme KoHua»

Bknagkn 3akpenneHwvie Hayana 11 3aKpensieHme KoHLa cyxaT Ang
onpezeneHns yCnoBui onupaHns 1 cterneHen cBobobl KOHLOB AeTanu.

Bknagka 3akpensieHme Hayana OTHOCUTCHA K MepBOMY KOHLY AeTanu (kentas
pyuyKa), a Bklagka 3aKpensieHne KOHLa — KO BTOPOMY KOHLY AeTanu

(NnypnypHas pyuyka).
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BapuaHT OnucaHwue

Hauano nnn KoHey OnpegenseT, kakoe 13 npegonpesenieHHbIX U
onpejenieHHbIX NOJIb30BaTeIeM COYeTaHUI YC/1I0BUN
ONMMpaHns KOHLOB NCMO/b3YyeTcs A1 Hayana unu
KOHUA AeTanun.

npeAOHPEAEHGHHbIe BapunaHTbl caegyrouine:

L/
—7
V' (HegocTynHO npu ncnonb3oBaHun Tekla
Structural Designer)

E (HegocTynHO Npu ncnonb3osaHuK Tekla
Structural Designer)

TN BapnaHTbl aBTOMAaTN4YeCKN YCTaHaBINBakOT
yanoBuda onmpaHuna 1 CTeneHn CBO6OAbI.

i

MpegonpeseneHHoe codeTaHMe YyCN0BUA MOXHO
KoppekTupoBaTthb. Npu 3Tom Tekla Structures
nomevaeT ero cnesyroLiM 3Ha4YKOM:

4

Noppep>xuBaeTt HepoctynHo npu ncnonb3osaHum Tekla Structural
ycnosue Designer.

OnpegensieT yc0Bre ONupaHus.
Bo3MOXHbIe BapnaHTbl:

+ TNpucoeanHeHHbI

Uy Ry

: L,Uz ) T;,Rz
Tx J Rx 7

KoHeL, fgeTanu coesHeH C MPOMEXYTOUHbIM
pacyeTHbIM Y3/10M (4pyroi aeTtanu).

YKa3blBaeT CTerneHu CBO60,D,I:I y3na.
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BapuaHT

OnucaHue

+ TNoppep>xuBaeTtca
Uz Rz
Uy Ry
T Fx

KoHew, aeTanu npeactaBaseT coboli KOHEUHYHO
Onopy ANst BEPXHEN YacT KOHCTPYKLMM
(HanprMep, OCHOBaHMe KOIOHHbI B KapKace).

YKa3bIBaeT cTeneHun cBo60bl Onopel.

MoBopoT

[ocTyneH, Tonbko ecniv napameTp Noaaep>xmsaet
ycnoBuMe VMeeT 3HaveHVe Noaaep>xmBaeTcs.

OnpegensieT, NoBepHyTa v onopa.
Bo3MOXHble BapuaHThbl:

+ be3 noBopoTa

+ MNoBepHyTbIV

Mpw BbiI6Ope BapnaHTa NMNoBepHYTbIA MOXHO
onpezennTb NOBOPOT BOKPYr N0OKanbHoOW ocn X nnn Y
NN YCTaHOBUTbL NOBOPOT MO TeKyLLen paboyein
MJI0CKOCTW, HaXaB KHOMKY 3aAaTb NOBOPOT Mo
TekyLuliel paboyeir N10CKOCTM.

Ux

Uy
Uz

OnpegenseTt nocTynaTtenbHble CTeNeHn CBO6OAbI
(cMeLLeHns) B HanpaBaeHnsax rnobanbHbIx ocen X, Y v
Z.

BO3MOXHble BapnaHThbl:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  MpyXuHa

MNpw BbI6Ope BapuaHTa Mpy>KuHa BBegnTe
MOCTOAHHYIO MPY>XUHbI PacTAXeHNA-cXaTns. EANHNLbI
M3MepeHUs 3aBUCAT OT HaCTpoek B MeHto daian -->
Hactpoiikm --> MapameTpsbl --> EANHULBI
AecATUYHbIe pa3pagbl .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpejenseT BpawaTe/bHble CTeNeHn CBO6O bl
(BpalLeHWs) B HanpaBneHuax rnobanbHbix ocer X, Y
Z.

Bo3MOXHble BapuaHThbl:
+  3aKpenjieHo B OA4HOI TouKe

*  ®PUKCUPOBAHHbIV
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BapuaHT

OnucaHue

*  TpyXuHa
*  YacTuuHoe ocBo6oOXAEeHMe

MNpw BbI6Ope BapuaHTa MNMpy>KUHa BBeanTe
MOCTOAHHYIO MPYXUHbI KpyyeHWs. EAVHULbI
N3MepeHUs 3aBUCAT OT HAaCTpoek B MeHto daian -->
Hactpoiikm --> MapameTpsbl --> EAMHULBI
AecATUYHbIe pa3pagbl .

BapraHT HacTuuHoe ocBo6oXKAeHUe 1Cro/ib3yeTcs
ANIA YKa3aHWA cTeneHy CBA3HOCTW, eCc/iv OHa
HaxXoAUTCA MeXay 3alleMeHeM U LUAaPHVPOM.
Beegute 3HaueHve o1 O (3aLemneHmne) o 1 (LwapHUp).

Bknagka «CocTaBHO»

Bknagka CocTaBHOM ncnonb3yetcs npu pabote ¢ STAAD.Pro v cnyxnTt ans
onpejeneHns pacyeTHbIX CBONCTB NepeKpbITLS B COCTaBHOW baske.

BapuaHT

OnuncaHue

CocTtaBHas 6anka

OnpegenseTt xapakTep COCTaBAeHUS BaNKu:
* HecocTaBHas 6anka
+ CocTaBHas 6anka

«  ABTOMaTMuUeckas cocTaBHas 6anka

MaTepunan

OnpegensieT MaTepuan nepexkpbITUs.

TonwwmHa

OnpegensieT TONLLMHY NepekpbITUS.

3dPeKTUBHaAsA LUMPUHA
NANTbI NepeKpbITUA

Onpegenser, Kak BbluncnsgeTcs s¢dekTBHaA WPUHA
nepekpbITUA: aBTOMaTUYECKN VAN MO BBEAEHHbIM
3HaYeHMAM.

MOXHO 3a4aTb pasHble 3Ha4YeHUs AN 1eBON U
NpaBoVi CTOPOH 6anku.

|_|pVI aBTOMaTnN4eCckKoM BblYMNCieHN 3HaYeHNA
BbIUYNCNAKTCA OTHOCUTENIbHO A/IMHBI MHTEPBAasna.

Bknagka «KpyyeHune»

Bknagka KpyveHue cnyxuT ns onpejeneHuns pacyeTHbIX CBOWCTB 1 CBOMCTB
pacnpeaeneHunsa Harpysku NanTbl MepekpbITUS, ONepTon No ABYM CTOPOHAM

WA NO KOHTYPY.

BapumaHT

OnuicaHmne

KpyueHwune

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT HanpaB/ieHWsl, B KOTOPbIX AeTalb HeceT
Harpysku.

Bo3MoOXHble BapnaHThI:
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BapuaHT

OnucaHue

«  OAWH: NNTa NepekpbITUS HECET Harpyskn B
HanpaBNeHNN OCHOBHOM OCWU. Banku NN KONOHHBI,
napanfieNnbHble HanpaBAeHUI0 PacrpoCTPaHEeHNSs
Harpysku, He coeMHeHbI C AeTasbto U He HecyT
Harpysku oT geTanu.

+  [ABOIHOW: feTanb HeceT Harpyskn BAO/Ib
OCHOBHOW 1 BTOPOCTENeHHOM ocelt. bankn nnn
KOJIOHHbI B 060X HanpaBneHUAX HeCYT Harpy3ku
oT AeTann.

HanpaBneHue
OCHOBHOW OCMn

Mo3BoNsieT onpeAennTb HanpaBaeHe OCHOBHOI OCx
OZHUM 13 C/IeAyoLLMX CrocoboB:

+ [lytem BBOZa 1 B none ocun (X, y niu z),
napannenbHOM OCHOBHOW OCW.

« [lyTem BBOZA 3HaYeHWI B HECKONLKO Monen Ans
3a.aHNS KOMMOHEHT BeKTOpa HarnpaBaeHVs.

*  Haxmunte kHonky MapannenbHo Aetanu v
BblbepuTe B MOAeNN eTalb, Napasie/ibHyro
HanpaBaeHWto.

*  HaxmuTe kHonky NMepneHANKYNSAPHO AeTanu v
BblbepuTe B MOZENV AeTalb, NepreHANKYNSPHYHO
HanpaBieHNIO.

UTo6bl NPOBEPUTE OCHOBHOE HanpaeneHne
pacnpocTpaHeHns Harpy3kn BbIbpaHHOW Harpy3kn Ha
BUZE MOJenu, HaxmuTe KHornky OTobpaxaTb
HanpaB/ieHue AN BbI6paHHbIX 31eMeHTOoB. Tekla
Structures nokasbiBaeT OCHOBHOE HarnpasJ/ieHue
KPacHOW NUHWEN.

Bknapka «Harpyska»

Bknagka Harpyska no3BossieT BKAOYaATb AeTanu B pacyeTHble MOZenu B

KauecTBe Harpysok.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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BapuaHT

OnucaHue

CreHepupoBaTb
Harpysky ot
co6cTBEeHHOro Beca

PacueTHble MOZenn BKIOYAKOT BeC JeTann —
HanpuMep, HacTuAa — B BUAE Harpy3ku, Jaxe ecnum
AeTanb He BKNHOYEHa B pacyeTHble MOAENN NHBIM
obpasom.

Ecnu getanb BkAOUEHa B pacHeTHYH MOoJesb, TO
BK/IOYEH 1 ee cOBCTBEHHbIN Bec. BapuaHT HeT
NPYIMEHVM TONIbKO K pacyeTHbIM Kaccam
NrHopupoBaTh 11 XKecTKasa neperopojka.

Cnuckn ans
AOMONHNTENbHbIX
Harpysok

BBeauTe AHaMMYeCKyo Harpysky Ha nepekpbitiie
NN JOMONHUTENbHbIM COBCTBEHHbIV BeC (CTAXKA,
NHXEHEepHble CeTH), NCNONb3Yys TP LOMONHUTENbHbIE
Harpy3Kkuy C UMeHeM rpynnbl Harpy3oK 1 BeMYNHOM.
HanpaBneHuns 3TUX Harpy30K COOTBETCTBYHOT
HanpaBAeHWIO rpynnbl Harpy3ok, K KOTOPOM OHU
npuHaanexar.

NmeHa geTaneii

3T0T GUNBTP NCNONb3YyeTCa ANs obecrneyeHns
nepeHoca pacnpeseneHHON Harpy3ky C NepekpbITUS
Ha COOTBETCTBYHOLLME AeTanu, Hanpumep
noaaepXxvBatroLLme nepekpbiTne 6ankm. ObbIUHO B
KavecTBe 3HaueHUsa puabTpa BBOAUTCA UMS BasiKu.

Ncnonb3oBaTb
pacnpegeneHue
Harpyskuv gns
HepaspbIBHOW

CTPYKTYpbI

Ncnonb3yeTca Ans oTHeceHMs 60onbLUer YacTn
Harpy3ku Ha cpefHue onopbl B CAAOLLIHbIX
KOHCTPYKLMSAX.

f 1‘

348 0L &f8 0L

Bknapgka «l[poekTnpoBaHue»

Bknagka MpoekTupoBaHUe B 1a/lOF0OBOM OKHE pacyeTHbIX CBOWNCTB AeTanu
CNYXWUT 4151 NPOCMOTPA Y U3MEHEeHWsi CBOMCTB NPOeKTUPOBaHWSA OTAEbHOM
AeTanun B pacyeTHON Mmozenn. CBOMNCTBA NPOEKTUPOBAaHNA — 3TO CBOMCTBA,
KOTOpble MOTYT N3MEHSATLCHA B 3aBMCUMOCTY OT NPOEKTHbIX HOPM 1 MaTepuana
AeTanu (HanpumMep, NnapaMeTpbl NPOEeKTUPOBaHWSA, KO3GPULMEHTBI U

npeaensi).

Bknagka «lono)xeHne»

Bknagka Mono)xeHue CNYyXUT Ana onpegeneHna noaoxeHnA n CMeLLI,EHI/II7|

pacyeTHOW AeTanun.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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BapuaHT

OnucaHue

Ocb

Onpegenset MecTonosioxXeHne pacyeTHoOW AeTanu rno
OTHOLLEHWIO K COOTBETCTBYOLLEN GpU3NYecKon
Aetanu.

MecTononoxeHe pacyeTHON ocK AeTanu
onpegensieT, rae AeTanb CONpUKacaeTcs ¢ Apyrumm
petanamu, a Takxe rae Tekla Structures co3gaet y3nbl
B PaCYeTHbIX MOAENSX.

Bo3MOXHble BapnaHThbI:

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 npuHnmaeT BO
BHUMaHME MECTOMONOXEHME AeTanl N CMeLLEeHUS
KOHUOB. Ecnu BbIbpaH o4nH 13 BapraHToB OnopHas
ocb, Tekla Structures co3gaeT y3nbl B TOUKax Havana
oTcyeTa AgeTanen.

CoxpaHAaTb
pacnono>xeHwvie ocu

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegenseT, COXPaHSAETCA N1 MeCTOMOJIOXKeHMe OCcn
NN N3MEHSAETCS B COOTBETCTBUN C U3SMEHEHUSMU B
dunsnyeckon mogenn.

BO3MOXHbIe BapnaHTbI:
* Het

Ocb MmoxeT CBO6OAHO nepemMeLlaTbCd npum
NnpmBA3Ke K NOJ0XEHNAM KOHLOB COCEAHUNX
06bekTOoB. OTOT BapuWaHT cnegyet ncrnoab3oBaTb
ANA BTOPOCTENEHHbIX 31€MEHTOB.
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BapuaHT

OnucaHue

* YacTuuHo - COXPaHATb B NMaBHOM
HanpaB/1eHUN

OCb YaCTUYHO MOXET CBOHOAHO NepemMeLLaThCs,
OZJHaKO 3/1eMeHT He NepemMeLLaeTcs B raBHOM
(6onee NpoyYHOM) HanpaeneHun Npodunsa getann.

*  YacTU4YHO - COXpaHATb BO BTOPOCTENEHHOM
HanpaBneHnu

OCb YaCTUYHO MOXeT CBOBOAHO NMepemeLLaTbCs,
O/ZIHaKO 3/1eMeHT He NnepemMeLLaeTcsa BO
BTOpPOCTENEeHHOM (MeHee NPOoYHOM) HanpasneHU
npoduns getanu.

o p'a
Ocb He nepemMeLllaeTcd, 04HaKO NMnoaoXeHna

KOHL,0B MOTYT NepemMeLlaTbCs BAOb OCU (Tem
CaMbIM YAJIMHAS NN YKOPaYMBast 31IEMEHT).

+ [Aa- COXPaHATb N NOJIO)KEHNA KOHLLOB

[MONIOXXEHNA OCU 1 KOHLLOB 3/1IEMEHTAa He
N3MEHAKTCA.

CBA3HOCTb

OnpegenseT, NPUBA3LIBAETCA /N S/IEMEHT K APpYrm
31eMeHTaM (CcoegNHAETCA C HUMW) XXeCTKUMUN CBA3AMU.

Bo3MoXHble BapnaHThI:
« ABTOMAaTMUeCKu

nemeHT NnpmMBA3bIBAETCA K APYTMM 3/1IEMEHTAM
(coegnHaAeTCs C HAMK) XeCTKUMU CBA3AMMN.

*  BpyuyHyro

DNnemMeHT He NPUBA3bLIBAETCS K APYrM 3/1eMEHTaM
(He coeanHAETCSA C HAMK) XXECTKUMW CBA3AMM.
ABTOMaTMYecKmne CBSA3M C APYrMMU SNeMeHTaMmn
CO3Zat0TCA TONbKO MNPU YC/IOBUI, YTO MONOXEHME
3/1eMeHTa TOYHO COOTBETCTBYET APYroMy
3N1EMEHTY.

Moand¢ukatop ocm X
Mopgudunkatop ocn Y
MopaudunkaTtop ocun Z

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpezensitoT, K YeMy NPUBSA3aHO MECTOMO/IOKEHNE
3NeMeHTa — K ro6anbHbIM KOOPAMHATAM, K IMHAN
CEeTKW UK HU K TOMY, HU K ApYyromy.

BO3MOXHbIe BapnaHTbI:
* Het

MecTononoxeHue sfieMeHTa He npmBA3bIBaeTCA.
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BapuaHT

OnucaHue

+  ®dukKcmpoBaHHas KoopauHaTa

MecTononoxeHvie afieMeHTa NpmMBA3bLIBAETCA K
kKoopavHarte, BBegeHHou B none X, Y nauv Z.

*  Bawkaunwias ceTka

dneMeHT NpurBA3bIBaeTCA K bamxarien NMHUN
ceTku (3oHa npmBAskn — 1000 Mm).

CmeweHue

MNo3BonsieT nepeMecTnTb pacyeTHYHO AeTanb B
HanpaBneHnsax rnobanbHbIX ocen X, Y n Z.

Pe>xum npoposibHOro
caBura

OnpeaensieT, NCNO/b3YHTCSA NI NPOAO/IbHbIE
CMeLLeHMs KOHL0B DX ¢pur3nyeckoit geTanm ¢ BKAaAKM
Mono)keHwne 11an0roBoro okHa CBOWCTB AeTau.

Bo3MoOXHble BapWaHTbI:
* He paccMmaTpmBaTtb CMeLLeHNSA
¢ PaCCManI/IBaTb TO/N1bKO yAJIMHEHUA

+ Bcerpa paccmaTpmBaTb CMeLLeHUs

Bxnagka «ATpunbyTbl CTEPXKHEN»

Bknagka ATpm6YTbl CTEpP)KHEN B ANaN0roBOM OKHE pacyeTHbIX CBOMCTB
obbekTa Kapkaca (banku, KONOHHbI UM Packoca) CYXUT AN onpejeneHns
CBOWCTB €ro pacyeTHbIX CTEPXHEN.

MapamMeTpbl Ha 3TOW BK/1aAKe MOXHO MCMOJ/Ib30BaTh, KOrja pacyeTHas Aetallb
MMeeT pacyeTHbIn knacc banka, KonoHHa vy BropocTeneHHas.

BapuaHT

OnucaHue

HauvanbHoe cmeLleHune

CmelleHme KOHUa

BbluncnatoTca cmeLLeHns s ydeTa Nnpo4oabHOro
3KCLEHTPUCMTETA Ha KOHLIE 3/IeMeHTa (pe3ynbLTaToM
ABNAETCA N3rnMbaroLmMin MOMEHT).

3TN CMELLEHNS He BAUSIHOT Ha TOMO/IOMMI0 PacUYeTHOWA
MoZeNnn. 3HauYeHVe CMeLLLeHs TOIbKO NepesaeTcs B
pacueT B KauecTBe aTpubyTa 3nemMeHTa.

3amelleHne UMeHU
npojuns

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Bbibepute npodunb 13 katanora npodunein. MoxHo
MCMONb30BaTb Pa3Hble pacyeTHble NPOPUIN B
HayaNbHbIX N KOHEYHbIX TOYKaX AeTanel, eciv 370
NoAJep>XMBaeTcs NPUIOXEHVEM A/1A pacyeTa.

Ana Ncnonb30BaHMS pasHbIX Npoduier Ha KoHLax
AeTanu BeeguTe 4Ba Npoduns, passenns Ux
CMMBOJIOM «|», HAaNpUMep: HEA120 |HEA140

Ecnn pgetanb npeacrtaBnseT coboi COCTaBHYH CEKLMIO
B pacyeTHOM MOJenu, 34eCb MOXHO BBECTU UMS
COCTaBHOW cekuun. MoXHO BBeCTU Ntoboe nms,
04HAaKO ecsin UMS COBMAZAaeT C CyLLLeCTBYHOLLNM
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BapuaHT

OnucaHue

nMeHeM 13 katanora npodwunein, dnsnyeckme
CBOWCTBA CeKUUM ByAyT TaKUMU Xe, KaK Yy
KaTanoxXHoro npoduns.

Tun rHyTOon 6ankn

OnpegensieT, Kak paccumTbiBaeTcs 6anka — Kak
M30rHyTas 6aska Uan Kak npsiMble CErMeHTbI.

Bo3MoOXHble BapWaHTbI:

*  Wcnonb3oBaTb 3HaUEHME MO YMOJIUAHUIO
Mogenu

*  Wcnonb3oBaHWe N30rHYTOM YacTu
*  CTbIK B pacTAHYTbIX CEFMeHTax

Mpwv BbIBOpe BapraHTa Mcnonb3oBaTb 3Ha4YeHWe No
ymonuaHuto mogenn Tekla Structures ncnonb3syet
3HaYeHwue, BbibpaHHOE B cnncke M30orHyTble 6anku B
AVanoroBom okHe CBOMCTBa pacyeTHOW Moaenmu.

YKazaTb, HACKO/IbKO TOYHO MPsSIMble CEerMeHTbl
AO/KHbI COOTBETCTBOBATL M30rHYTOM 6aske, MOXHO C
MOMOLLbIO pacLUMpPeHHOro napameTpa
XS_AD_CURVED_BEAM_SPLIT_ACCURACY_MM (meHto
dain --> HacTponkm --> PacLumpeHHble
napameTpsl --> PacueT n npoeKTupoBaHue ).

Yucno ysnos
pa3geneHvs

Mcnonb3yeTca ansa co3aaHms ONONHUTEIbHBIX Y3/10B
WM pacyeTa 6anku B BUAE MPSMbIX CErMEHTOB,
HanpumMep ANsi pacyeTa U30rHyTon 6anku.

BeegnTte koNM4ecTBo Y3710B.

PaccTosiHus pa3pbiBa

UTob6bl ONpesennTb AONONHUTENbHbIE Y3/bl B
3/1eMEeHTe, BBEANTE PACCTOSAHUS OT HaYaIbHOW TOYKM
AeTanu 4o y3na.

BBeauTe paccTosiHMA, pasgenss nx npobenamu,
HanpumMep:

1000 1500 3000

HauyanbHbIiA Homep
CTEPIKHS

OnpegensieT Ha4YanbHbIN HOMEP ANA PAaCUETHbIX
CTepXXHewn.

HauyanbHbiiA Homep
yacTu

OﬂpEAeﬂﬂeT HavanbHbI HOMEP ANA paCcHeTHbIX
3/1eEMEHTOB.

Bknagka «ATpmnbyTtbl obnacrein»

Bknagka ATpnbyTbl o6nacTtei B 1a/10r0OBOM OKHE pacyeTHbIX CBONCTB
NAacTUHbI (KOHTYPHOW MNAACTUHbI, 6ETOHHOr0 NepekpbITUA AN BETOHHOM
naHenun) CNyXnuT Anst onpeseneHnst CBONCTB PaCUYeTHbIX 31eMEHTOB MAACTUHbI.

MapameTpbl Ha 3TOW BKIAaAKe MOXHO UCMO/b30BaTh, KOrAa pacyeTHas AeTab
nMeeT pacyeTHbIN knacc KOHTypHasa nnacTuHa, NepekpbiTue nnv CTeHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue

Tuyn anemeHTa dopma 3nemMeHTOB.

MoBoOpOT NoKaIbHbIX OnpegenseTt NoBOPOT NOKaNbHON NaockocTn XY.
ocein XY

Pa3smep anemeHTa X 1Ny: Npbnn3nTeNbHbIe pa3Mepbl 3/IeMEeHTOB B

HanpaBAeHNAX N0KaNbHbIX ocel X 'Y NnacTuHbL. Ans
TPEeyro/ibHbIX 3/IEMEHTOB — MPUBAN3NTENbHbIN
pasMep OrpaHnN4YmMBaoLLLEeN PAMKM BOKPYT KaXA0ro
TPeyrosbHOro 3/ieMeHTa.

OTBepcTUs: NPUBAN3NTENbHbIV pa3Mep 3N1EMEHTOB
BOKPYI OTBEPCTUIA.

Ha4anbHbIiA Homep OnpegensieT HayaibHbIA HOMep 415 NAACTUHbI.

obnactun

MpocTas obnactb BbibepuTte la A1s1 CO34aHNA YNPOLLLEHHOM pacveTHOMN

(urHopupoBaTb BbIpe3bl | MOeE/N MNIACTUHbI, B KOTOPOW He YYUTbIBAKOTCA

nT.A.) pa3pesbl 1 OTBEPCTUA.

HanmeHbLwnA [No3BO/IAET He yUnNTbIBATL B pacyeTe Mesikue

ynTaeMbii pasmep OTBEpPCTUA B NacTuHe.

oTBepcThA BBeguTe pasmep pamMKu, orpaHnYUmnBaoLLen
oTBepcTUe.

Noppep>xuBaembiia HepoctynHo npw ncnone3osaHum Tekla Structural
Designer.

MNo3BosseT onpesennTb ONOpPbI AN KOHTYPHOW
MAaCTVHbI, 6GETOHHOrO NepekpbITUA AN GETOHHON
naHenw.

MOXHO co34aTb ONOpPbI ANA HUXKHEV KPOMKW NaHenu,
A5t BCeX KpaeBbIX Y3/10B NepekpbITUA AW MAACTUHBbI
N AN BCEX Y310B bankun. Y naHenem HMXKHSA KpoMka

MOXET ObITb HAaKJIOHHON.

Bo3MOXHble BapnaHThbI:
* Het
Onopbl He co34atoTCA.
+ CBo6opgHO (NnepemelleHUe)

lMnactnHa sasnaetcs 3aLLl,erIEHHOI7I TO/IbKO B
OTHOLWEHNN NOoCTynaTe/iIbHbIX ,CI,BVI)KEHVIVI.

* MonHocTblO

lMnactnHa aenaetcs 3aLLI,EM}'IeHHOVI B OTHOWEHNWN
M NOoCTynaTe/IbHbIX ,D,BI/I)KEHVIM, M BpalleHn4.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 144 CBOICTBa pacyeTHOW geTanun



CM. TaK)Ke

lNapameTpsbl 1 LiBeTa pacyeTHbIX Kaccos (cTp 145)

MNapameTpbl pacyeTHoOM ocun (cTp 148)

I3MeHeHVe CBONCTB pacyeTHoOM getanu (cTp 74)

3ajaHune 3aKpenneHnii N ycnoBuin onMpaHnsa KOHLOB (CTp 76)

OnpegeneHye CBOWVCTB MPOeKTUPOBaHNA AN pacyeTHbIX geTanei (cTp 80)

OnpegeneHre MeCTOMNONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

I'Iapameprl N uBeTa paCyYeTHbIX KJ/1aCCoB

BapuaHThl B cnucke Knacc Ha Bknagke PacyeT B A11a/10roBOM OKHe
pacyeTHbIX CBOWCTB AeTanu onpegenstoT, kak Tekla Structures obpabaTbiBaeT
3Ty AieTa/lb B pacyere.

BapwvaHT, Bbl6paHHbIN B cnincke Knace, onpegensert, Kakue BKNaAKN JOCTYMNHbI
B A1a/IOfOBOM OKHe CBOMCTB pacyeTHon geTtanu (cTp 133).

MO>XHO nokasaTb pacyeTHble knacchl (cTp 108) feTanel B pac4eTHON Moaenn
pa3HbIMK LBEeTaMu.

MpunoxeHne pacyeTa, KOTOpble Bbl UCMO/Ib3YyeTe, MOXET NOAAEPXNBATL He
BCe Nepeync/ieHHble HXKe napameTpbl. HanpumMep, napameTpbl Pepma
HeZOoCTynHbl Npu ncnonb3oBaHuy Tekla Structural Designer.

co6cTBEeHHOro Beca Ha Bknajke Harpyska
BbI6paH BapuaHT Aa.

BapuaHT OnucaHue UBseT
banka JNInHenHbI 06BEeKT 13 ABYX Y3/10B. CuHMI
K petanu MoxeT npunaratbcs ntobas Harpyska,
BK/IKOUasa TemMrepaTypHYHo.
banka - Pepma | K getanm MoryT npunaratbCs TO/IbKO OCeBble CUbI, | ApKO-
HO He n3rnbaroLLme NIn KPyTAaLLMe MOMEHTbI U | 3e1eHbI
ycununsa caBura.
Banka - Tonbko | K geTanu MoryT npuaaratbCs ToNbKO OKMMatoLwwme | XKenTblin
oxaTtue ¢pepMbl | 0OCeBble CUJbl, HO HE MOMEHTbI AW YCUAUS CABUra.
Echv getanb nojBepraeTca pacTaXeHWo, OHa
NTHOPMpPYyeTCH B pacyerTe.
banka - Tonbko | K getanu MoryT npunaratbCsa T0/bKO Po30BbIVi
HaTs)KeHue pacTarvBaroLlie oceBble CUbl, HO HE MOMEHTbI
depmbl nnn ycnnusa casura. Ecnm getans nogsepraercs
COKaTUI, OHa UTHOPVIPYeTCs B pacyere.
banka - Jetanb nrHopmpyeTtcs B pacuerTe. [etanb He
NrHopupoBaTb oTobpaxa
pvp Harpy3ska oT CO6CTBEHHOrO Beca y4nTbIBaeTCs, o1t E,
ecin B cnvcke CreHepupoBaTb Harpysky oT
MOZenu.
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BapuaHT OnucaHue UBseT
KonoHHa BepTuKanbHbI NNHENHbIA 06beKT 13 ABYX Y310B. | CUHUIA
MogennpyeTtca CHU3Y BBepX.
K aetanu MoxeT npunaratbcsa nobas Harpyska,
BK/IKOYasa TemMrepaTypHYHo.
KonoHHa - K aetann MoryT npuiaratbCs TO/IbKO OCeBble CUJbI, | APKO-
dbepma HO He n3rnbaroLle NIn KpyTALLe MOMEHTbI UK | 3e/1eHbll
ycunus casura.
KonoHHa - K aetanu MoryT npmnaratbCs ToNbKO OKMMaroLwme | XKenTblin
Tonbko cKaTume | oceBble CUJbl, HO HE MOMEHTbI U YCUNA CABUTA.
depmbl Echu peTanb nojBepraeTca pacTaXeHVo, OHa
NrHopupyeTca B pacyere.
KoJsioHHa - K getann MoryTt npuaaratbCcsa TONbKO Po30BbIVi
Tonbko pacTAarvBatoLLie oceBble CUJbl, HO HE MOMEHTbI
HaTs)KeHue nnn ycnnusa casura. Ecnv getans nogsepraercs
depmbl CKaTUH, OHa UTHOPKVPYeTCa B pacyere.
KonoHHa - Jletanb nrHopupyeTcs B pacyere. JeTtanb He
NrHopupoBaTb oTobpaxa
pvup Harpyska oT co6CTBEHHOr0O Beca y4nTbiBaeTcs, ot E,
ecn B cnvcke CreHepupoBaTb Harpysky oT MO
co6cTBEHHOro Beca Ha Bk/i1agke Harpyska AcNn.
Bbl6paH BapuaHT Aa.
CBAA3b JInHenHbI 06BEKT 13 ABYX Y3/10B. 3eneHbli
K getann MoxeT npunaratbcs N10b6as Harpyska,
BK/ItOYasa TemMnepaTypHyHo.
Ana getanen ¢ pacyeTHbIM knaccom CBA3b
napametp CoxpaHATb PacnosioXKeHue ocu rno
YMOJIHaHUIO UMEeeT 3HaueHve «HeT».
CBa3b - Pepma | K getanm MOryT npunaratbCsa TO/IbKO OCeBble CUbl, | ApPKO-
HO He n3rnbaroLle NIn KpyTaLe MOMEHTbI AW | 3e/1eHbll
ycunus casura.
CBA3b - Tonbko | K getanm MoryT npunaratbCsa TOIbKO OKMMatoLme | XXenTbii
oxaTtue ¢pepmMbl | 0OCeBbIe CUJbI, HO HE MOMEHTbI AW YCUAUS CABUra.
Echu getanb nojBepraeTca pacTaXeHWo, OHa
NrHOpUpyeTCca B pacyere.
CBA3b - Tonbko | K geTann MoryT npuiaratbCa TONbKO Po3oBbIi
HaTs)KeHue pacTarvBaroLLlie oceBble CUbl, HO HE MOMEHTbI
depmbl nnn ycnnusa casura. Ecnn getans nogsepraercs
CKaTUH, OHa UTHOPKVPYeTCa B pacyere.
CBAA3b - JeTanb rHopmpyeTcs B pacyeTe. JeTanb He
MNponycTtuthb oTobpaxa
pony Harpyska oT co6cTBEHHOr0O Beca y4nTbiBaeTcs, ot E
ecn B cnvcke CreHepupoBaTb Harpysky oT
MOZenu.

co6cTBEeHHOro Beca Ha Bknajke Harpyska
BbI6paH BapuaHT Aa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHue UBseT
BTtopocTteneHH |/IMHelHbIN 06beKT 13 ABYX Yy3/0B. OpaHxeBbl
blA n

K getann MoxeT npunaratbcs N1106as Harpyska,

BK/IHOUas TemrepaTypHyHo.

Y fgetanen ¢ pacyeTHbIM KNaccoM

BTopocTeneHHas napametp CoxpaHsATb

pacnono>xeHue oCu Mo yMOoN4YaHUIo NMeeT

3HaueHVe «HeT». BTopocTeneHHble geTann

NPVBA3bIBAOTCA K 6AVXKAVLLMM y3/1aM, a He K

y31am KOHLIOB fieTanei.
BTopocTeneHHa | [leTanb UTHOPUPYETCA B pacyeTe. [JeTanb He
f- oTobpaxa
VrHODMDOBATE Harpyska oT co6CTBEHHOr0 Beca y4nTbiBaeTcs, oTes g

pvup ecnu B cnucke CreHepupoBaTb HarpysKky oT MO

co6cTBEeHHOro Beca Ha Bk/i1ajke Harpyska ACN.

Bbl6bpaH BapuaHT Aa.
CTeHa - K aetann MoxeT npunaratbcs 110bas Harpyska, 3eneHosaT
O6onouka KpoMe TemrnepaTypHOW. 0-roniy6oim
CTeHa - To xe, uto CTeHa - 060n04Ka, HO B MPUNOXEHUN | 3eneHoBaT
MnacTtuHa pacyeTa NCNONb3YHTCH 31eMEHTbI-MIaCTUHbI. 0-rony6ou
CTeHa - K getann MoryT npunaraTbcs 60KoBble YCUAUA 1 3eneHosaT
Hecywian cTeHa | BepTuKa/ibHble YCU/INA. 0-rony6ou
CteHa - Jetanb nrHopupyeTcs B pacyere. 3eneHosaT
MponycTtuthb 0-rony6ou

pony Harpyska oT cO6CTBEHHOr0O Beca y4nTbiBaeTcs, y

ecnu B cnucke CreHepmpoBaTb Harpysky oT

co6cTBeHHOro Beca Ha Bkiagke Harpyska

BblbpaH BapuaHT Aa.
NepekpbiTne - | K getann MOXeT npuaaraTbcsa ntobas Harpyska, 3eneHosaT
O6onouka KpoMe TemrnepaTypHOW. o-rony6oim
MNepekpbiTne - | To xe, uto MNepekpbiTHe - 060104Ka, HO B 3eneHoBaT
MnacTtuHa NPUNOXEHWN pacyeTa UCMOJb3YHTCA 3/IeMeHTbI- | 0-roslybon
MepekpbiTue - | V1aCTUHBL, MeMbpaHbl U CMNOLUHbIE
Mem6paHa byHAaMeHTbI.
MepekpbiTHeE -
CnnowHon
dyHAaMEHT
MNepekpbiTHe - | [pyMeHAETCA TONLKO K AeTansam, napannensHoiM | CnpeHessbl
XecTtkas rnobanbHoM naockocTn XY. n
neperopopgka

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

dUNBLTP: y3/bl, OTHOCALLMECS K AeTann, KoTopas
YAOBNETBOPSET KPUTEPUAM GUNLTPA,
COeAMNHSIOTCS C MOMOLLbIO XECTKMX CBA3EN, UTO
BAVNSIET Ha CMeLLieHne. Hanpumep, 4To6bl
NPUCOEANHATL K XEeCTKMM NeperopojkamM TobKo
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BapuaHT OnucaHue UBseT
Y31bl KOIOHH, MOXHO MCMO/1Ib30BaTb GUNLTP,
KOTOPOMY YA,0BNETBOPAIOT TO/IbKO KOJIOHHbI.
lNMepekpbiTUe - | [leTanb rHOPUPYeETCA B pacueTe. JeTanb He
VirHopuposate Harpy3ka oT cob6CTBEHHOro Beca y4nTbiBaeTCs, nggaxa
ecnu B cnucke CreHepupoBaTb Harpysky ot MO
cob6cTBEeHHOro Beca Ha Bk/ajke Harpyska AeN.
Bbl6bpaH BapuaHT Aa.
KoHTypHas K getann MoxeT npunaratbcs N1106as Harpyska, 3eneHosaT
nnacTtuHa - KpomMe TemrepaTypHOW. o-rony6or
O6onouka
KoHTypHas To xe, uto KoHTypHas nnacTuvHa - 06onouka, 3eneHoBsaT
nnacTuHa - 0/iHaKO B MPUNOXEHN pacyeTa NUCMoJb3YHTCA 0-rony6ou
MnacTtuHa 3N1eMeHTbI-NIaCTUHbI U MeMbpaHbl.
KoHTypHas 3eneHosaT
nnacTuHa - 0-rosiyéoim
Mem6paHa
KoHTypHas MpVMeHAeTCA TONLKO K AeTanam, napansiensHbiM | CpeHeBsl
nnacTtuHa - rno6anbHom nnockoctu XY. n
XecTkas
neecer: onKka dUNLTP: y3/bl, OTHOCALLMECS K AeTann, KOTopas
PEropoA YA0BIETBOPSAET KpUTEPUAM PUNLTPA,
COeAVHSAIOTCS C MOMOLLbIO XECTKMX CBSA3EMN, UTo
BAVAET Ha CcMeLleHve. Hanpumep, 4Tobbl
NPUCOEAUNHATE K XXECTKVM Neperoposkam ToNbKO
Y31bl KONIOHH, MOXHO MCMO/b30BaTb GUALTP,
KOTOPOMY YA,0BNETBOPSAIOT TO/IbKO KOJIOHHbI.
KoHTypHas JleTanb nrHopmpyeTtca B pacyeTe. JeTanb He
;J:ngTnHao;aaTb Harpyska oT cobCcTBEHHOr0 Beca y4nTbiBaeTcs, glgfgaxa
pvup ecnu B cnucke CreHepupoBaTb HarpysKky oT MOZENM
cob6cTBEeHHOro Beca Ha Bk/laske Harpyska Aenn.
Bbl6bpaH BapuaHT Aa.
MapameTpbl pacyeTHON ocK
BapuaHTbl B crincke Ocb Ha BKnazke MosioxkeHme A11aiorosoro okHa
pacyeTHbIX CBOWCTB AeTasi MO3BOJISIOT ONpesenTb MeCTOMNOoIOXKeHe
pacyeTHOW AeTann No OTHOLLUEHWNIO K GU3NYECKOW JeTanl.
BapuaHT OnucaHue Mprmepsbl
ncnosib3oBaH
ms

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 148

HevitpanbHas ocb

PacueTHOIn ocbto AN AaHHOIM AeTanun
SBNAETCA HenTpanbHas OCb.
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BapuaHT OnucaHue Mpumepbl
Mncnosib30BaH
msa
MecTornosioxeHne pacyeTHON ocK
N3MEHARTCA MPY U3SMEHEHUN
npodwunsa getanu.
OnopHas ocb PacueTHON OCbtO A4N19 AAHHOW AeTanu
(cmelneHune ABNAETCHA OMOPHAad INHUA AeTanu.
OTHOCUTE/NIbHO LieHTpa | MeCcTononoXeHne HeNTPanbHOM OCK
HeATpanbHOW ocKn) ornpejenser 3KCLIeHTPUCUTET OCW.
OnopHas ocb PacueTHOIn OCbtO AN AAHHOM AeTanun
ABNACTCA OMOPHas INHUSA AeTanu.
BBepxy cneBa PacueTHas ocb HaxoAuTCA B BepxHeM | basnoyHble
JIeBOM yriy AeTanu. 06beKThI
(6anku,
KOJIOHHBbI,
pacKocChl)
BBepxy no LeHTpy PacueTHas 0Cb HaXOAMTCA B BepxHel | banoyHble
LeHTPpasbHOM TOYKe NornepeyHoro 06beKThI
ceyeHma getanu.
BBepxy cnpaBa PacueTHasa ocb HaxoauTCA B BepxHeM | basnoyHble
npasoM yriay geTtanu. 06BbeKThI
NMocepeaviHe cneBa PacueTHasa ocb HaxoAnTCA B BanouHble
cepejviHe 1eBOM CTOPOHbI AeTanu. 06beKThI
NMocepeaviHe No LeHTPY | PacyeTHasa oCcb HaxoAUTCA B banouHble
LEeHTpasibHOW TOUKe NornepeyYyHoro 06beKThI
ceyeHus getann.
NMocepeavHe cnpaBsa PacueTHas ocb HaxoAnTCA B BanouHble
cepejviHe NpPaBoOM CTOPOHbI JeTann. | 06beKThbl
BHuM3y cneBa PacueTHasa ocb HaxoAMUTCA B HXKHEM | basnoyHble
leBOM yrny feTanu. 06beKThI
BHM3y no ueHTpy PacueTHas 0Cb HAXOAUTCA B HUXKHEN | banoyHble
LeHTpaNbHOM TOUKe NonepeyYyHoro 06BbeKTbI
ceyeHMa geTanu.
BHuM3y cnpaBa PacueTHasa ocb HaxoAMUTCA B HXKHEM | basnoyHble
npaBoM yriay AeTanu. 06beKThI
BepxHAA NN10OCKOCTb PacueTHas ocb npmBsA3aHa Kk BepxHer | O6bekTbl-
MI0CKOCTW. NAacTUHbI
(MnacTvHbI,
nepexkpbITAA,
rnaHesnn)
CpeaHss NI0CKOCTb PacueTHas ocb npmBsA3aHa K cpegHein | O6bekTbl-
MNOCKOCTW. NAacTUHbI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHue Mpumepbl
ncnonb30BaH
ms

HwXHAA nnockocTb PacueTHasa ocb NpuBA3aHa K HXHen | O6bekTbl-

MJOCKOCTN. NAacTUHbI
JleBas nnockocTb PacyeTHas oCb NprBA3aHa K 1eBoi ObbeKThbI-

M10CKOCTN. NAaCTUHBbI
MpaBas N10CKOCTb PacueTHasa ocb NpuBsA3aHa Kk Npasoli | O6bekTbI-

MJOCKOCTN. NAacTUHbI
CpeaHAa NI0OCKOCTb PacyeTHasa ocb NpuBsA3aHa kK cpefHein | O6bekTbl-
(Mme>xay neBovi n NJI0CKOCT MeXAy NeBO 1 MpaBoi NAaCTUHbI
npaBoW) CTOPOHaMW.

Tekla Structures ncnonb3yeT NpuBeAeHHbIE Bbille NapaMeTpbl 415 Kaxaou
AeTanu, korga B cnvcke MecTononoxXeHme ocu 31eMeHTa B /11a/10r0BOM
okHe CBOMCTBa pacyeTHOW Mozenu BbibpaH BapraHT 3HauyeHue no
yMoOJIYaHUMIO A/ MOAeNN.

Ecnu Bbi6paH BapnaHT HelATpanbHas ocb, Npu co3zaHnm y310B Tekla
Structures NpMHYMaeT BO BHMaHVe MeCTOMOIOXEHNE AeTanu N CMeLLeHUs
KOHL0B. Ecniv BbIGpaH o41H 13 BapraHTOB OnopHas ocb, Tekla Structures
CO3ZaeT y3/1bl B TOUKAX Havana otcyeTa geTaneil.

CM. Takxke
CeoncTBa pacyeTHoM getanum (ctp 133)

CeowcTBa pacyeTHoM mogenu (ctp 125)

10.6 CBolcCTBa pacyeTHOro ysna

[nsi NPOCMOTPa Y 3MEeHeHUsi CBOMCTB y3/1a B PACYETHON MOAENN CYXUNT
Ananorosoe okHo CBOWCTBa pacyeTHOro y3na.

YT06bl OTKPbITb 3TO AMANOr0BOE OKHO, ABaXAbl LLENKHUTE pacYeTHbIN y3en.

BapuaHT OnucaHue
Noapep>xuBarwme Onpegenser, Kakue ycnoBusa ONMMpPaHns NCNOJb3YHOTCS
31leMeHTbl ANd y3na.

Bo3moXHble BapnaHThbI:
* MonyuwuTb onopsbl U3 geTanen

Ans y3/1a NCNOoJib3YHTCA YC10BUA ONMMPaHUA
COOTBETCTBYHOLLErNO KOHLUa AeTann.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 150 CBOICTBa pacyeTHOro y3na




BapuaHT

OnucaHue

+ Monb3oBaTenbCcKUe y3/10Bbie ONOpbI

Mo3B0O/IAET ONpeaennTb YCA0BUS ONMpPaHns ANs
y3na.

MNpw BbI6Ope BapraHTa NMonb3oBaTenbckme
y3/10Bbl€e Onopbl MOXHO BblbpaTb OANH 13
cnejyroLLX BapnaHTOB:

O

T

&

3TV BapWaHTbl aBTOMATUYeCKN YyCTaHaBNMBAOT
cTeneHn cBoboabl ANs y3na.

MpeaonpeseneHHOe coUYeTaHme YCIOBUIA MOXHO
KoppekTupoBaTb. Mpu 3ToMm Tekla Structures
noMevaeT ero c/lefytoLM 3HaUKOM:

4

MoBopoT

MNpwv BbIbOpe BapnaHTa NMonb3oBaTenbckue
y3/10Bble ONnopbl MOXHO onpejenTb NOBOPOT y3Na.

BO3MOXHbIe BapnaHThI:
+ be3 noBopoTa
* TMoBepHyTbIN

MNpw BbI6OpEe BapraHTa MoBePHYTLIA MOXHO
onpesennTb NOBOPOT UN YCTaHOBUTbL MOBOPOT MO
TekyLer paboyer NNOCKOCTY, HaXKaB KHOMKY 3aAaTb
NOBOPOT NO TeKyLLeil paboyeil NI0OCKOCTN.

Ux
Uy
Uz
Rx
Ry
Rz

Onpegensaet noctynatensHble (U) 1 BpallatesibHble
(R) cteneHn cBO60AbI (CMeLLeHNS 1 BpaLLleHWs ) y31a B
HanpasieHNAX rnobanbHbIX ocen X, Y n Z.

Bo3MOXHble BapnaHThbl:
+ CBo6opgHbI

*  ®PUKCUPOBAHHbIV
+ TpyXunHa

MNpw BbI6Ope BapraHTa Mpy>XMHa BBeAMTE XEeCTKOCTb
NPYXNHbI. EAMHULLI N3MEepeHNs 3aBNCAT OT HAacTpoekK
B MeHto ®aian --> Hactpoukn --> NapameTpbl -->
EAVHUNLBI N flecaTUYHbBIE pa3psaabl .

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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CM. TaK)Ke

CoszaHune pacyeTHOro ysna (cTp 69)

Ob6beanHeHe pacyeTHbIX y310B (cTp 71)

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

LiBeTa pacyeTHbIX y310B (CTp 69)

10.7 CBoMCTBa pacHeTHOIA XXeCTKOM CBA3U

[nsi NPOCMOTPa Y N3MEHEHUS YCII0BUIA 3aKpernieHNst KOHL0B XeCTKOM CBA3
CNYXUT Ananorooe okHo CBOMCTBa pacueTHoi Mmogenw.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, ABaXXAbl LLENKHUTE XECTKYH CBA3b.

BapumaHT

OnucaHmne

3akpenseHue

OI'Ipe,D,EI'IFIET, Kakume 3akpenneHna Ncrnonb3yrTca N4
Ha4ana nnanm KoHua XEeCTKOW CBA3N.

Bo3MOXHbIe BapraHThI:
+ ABTOMaTu4yeckue 3akpenseHus (No npaBuiam)

+ [lonb3oBaTenbCcKMe 3aKpensieHunsa

Hauano nnn KoHewy

Onpegensert, Kakoe 13 npejornpeseneHHbIX Uan
onpezeneHHbIX N0Nb30BaTeNeM COYEeTaHWI YC/IOBUIA
3aKpenneHnsa NCrob3yeTcs 419 Havana UM KoHUa
YKECTKOW CBA3MW.

MpegonpeseneHHble BapuaHThbl CiesytoLLme:

=1

3TV BapuaHTbl aBTOMATUYeCkM YCTaHaBANBAOT
CcTerneHu cBoboabl.

MNpegonpejeneHHoe coYeTaHne YyCN0BNA MOXHO
KoppekTupoBaThb. Npu 3ToMm Tekla Structures
nomeyaeT ero cneayroLmm 3Ha4YKoM:

4

Ux

Uy
Uz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT NocTynaTteNibHble CTeneHn CBO6oAb!
(cMeLLeHMs) B HanpaBneHnax rnobanbHbIx ocen X, Y v
Z.

Bo3MOXHble BapraHThI:
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BapuaHT

OnucaHue

+ CBo6oagHbIV
*  ®PUKCUPOBAHHbLIV
+  MpyXuHa

MNpw BbI6Ope BapraHTa Mpy>XMHa BBeAMTE XEeCTKOCTb
NPY>XUHbI MPY PacTaXeHNN-oKaTum (NocTynaTeibHOM
ABUXEHNWN). EAVHULbI 3MepeHW A 3aBUCAT OT
HacTpoek B MeHto daian --> HacTponkm -->
MNapameTpbl --> EAUHULBI U fleCATUYHbIE

pa3pagb! .

Rx

Ry
Rz

Onpegenset BpaLlaTe/ibHble CTeNneHn cBobobl
(BpalLeHWs) B HanpasneHusx rnobanbHbelx oceri X, Y n
Z.

BO3MOXHble BapuaHTbI:

+ 3aKpenJieHo B OA4HOI TouKe
*  ®PUKCUPOBAHHbIV

* TpyXuHa

*  YacTtnuyHoe ocBoboXxaeHue

Mpw BbibOpe BapuaHTa Mpy>XMUHa BBeAMTE XECTKOCTb
NPY>XUHbI MPY BpaweHnn. EanHnLbl nsmepeHns
3aBUCAT OT HACTPOEK B MeHto Pann --> HacTpouikm --
> MapameTpsbl --> EAUHULBI U AeCATUYHDbIE

paspsabi .
BapuaHT HacTU4HOe 0CBO6GOXKAEHUE MCMOSb3YeTCs
ANst YKa3aHWA CTEMNeHN CBA3HOCTU, eC/IN OHa

HaXoAUTCA MeXay 3aLleMIeHeM 1 LLapHVIPOM.
BeeanTe 3HaueHwne ot O (3awemneHvie) o 1 (wapHup).

NokanbHoe
HanpasneHue Y

OnpegensieT HanpaeaeHWe I0KaNbHOM OCU Y XXeCTKOW
CBSA31. BO3MOXHbIe BapMaHTbl — HarnpasaeHus
rnobanbHbIx ocen X, Y n Z.

Hal'lpaB}'IEHVIe nokanbHowm ocun X BCerja ABndeTcs
HanpasneHnem XKECTKOW CBSA3N.

CM. TaK)Ke

CosgaHune xecTkolr cBsAsn (ctp 70)

Ob6bekTbl pacueTHOM Mozenu (cTp 9)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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10.8 CBoOWCTBa NOMIOXKEHNS PacUETHOr0 CTepPXKHS

Ans NMPOCMOTpPa N N3SMEHEHNA MOJTOXKEHWNA PACUHETHOIO CTEPXHA CNYXUT
AnanoroBoe okHO CBoOMCTBA NOJIOXKEHUS CTep>XHA, ucnojsibsyemblie B
pacyeTax.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, Bbl6epl/ITe pacquHb||7| CTepXxeHb U
ABaXXAbl LLENKHNTE PYUKY Ha KOHLe paCyY4ETHOIo CTEP>KHA.

BapuaHT OnucaHwue

Pe>xum cmeLLeHus Onpegensert, Kakme 3Ha4YeHNsA CMeLLeHNs
NCNONb3YITCA ANA KOHLLA PACHETHOrO CTEPXKHSA:
onpezeneHHble aBToMaTnyeckn (ABTomaTmyeckoe
cMeLLeHwue) Uin ornpeseneHHble NoJib3oBaTtesnem
(CmeLLueHne BPYUHYI0).

CmelyeHve OnpegensieT 3Ha4YeHNA CMeLLeHVsa B HanpaBaeHNaX
rnobanbHbIX ocen X, Y n Z.

CM. TaKke
OnpegeneHre MeCTOMNONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

10.9 CBoWcCTBa NONMOXKEHNS pacyeTHOW obnacTu

Ans NpocMoTpa 1 U3MEHEeHUSs MOIOXKEHNSA pacyeTHOM 061aCTK CYXNUT
Ananorosoe okHO CBOMCTBA NMOJIOXKEHUSA 06/1aCTN, UCNOJIb3yeMble B
pacuyeTtax.

UTO6bI OTKPbITb 3TO ANANOrOBOE OKHO, BbIbepuTe pacyeTHy 061acTb 1
ABaXAbl LLENKHUTE pyYKy B Yry pacyeTHol obnactu.

BapuaHT OnucaHwue

Pe>xum cmelleHus Onpegensert, Kakve 3Ha4YeHVs CMeLLeH s
NCNONb3YIOTCA ANA KOHLIA PACHETHOIO CTePXHSA:
ornpegjeneHHble aBToMaTnyeckn (ABTomaTmyeckoe
cMeLleHwue) Ny onpejeneHHble Noib3oBaTesnem
(CMeLLeHMe BPYUHYIO).

CmewyeHue OnpegensaeT 3Ha4YeHNA CMELLEeHA B HanpaB/eHUSaX
rnobanbHbix ocen X, Y n Z.

Cm. TaKKe

OnpegeneHre MeCTOMNONIOXEHWA pacyeTHbIX geTanei (cTp 84)

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 154 CBOICTBa NONOXEHNSA pacyeTHOW 0bnactu



10.10 CBoiicTBa KPOMKMW pacyeTHOW o6nactum

Ananorosoe okHO CBOMCTBa KPOMKU 06/1aCTN, UCNOJIb3yeMble B
pacueTax CnyXuT A5t MPOCMOTPA U MU3MEHEHUS MOMOXEHUS N CBA3HOCTU
KPOMKW pacyeTHom obnactu.

YTO6bI OTKPbITb 3TO ANANOrOBOE OKHO, BbibepuTe pacyeTHy 061acTb 1
ABaXbl LLENKHUTE Ha PyYKy B CpesHeli Touke KPOMKIM pacHeTHOW 06nacTu.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

BapuaHT OnucaHwue

Pe>kum cMmeLleHmns Onpegensert, Kakve 3Ha4YeHVs CMeLLeHS
NCMOb3YOTCA A1 KOHLLA PAaCYETHOrO CTePXXHS:
aBToMaTtumyeckmne (ABTomaTnyecKkoe cMmeLleHume) 1av
onpezesieHHble nosib3osaTteneM (CMmelieHne
BPYUHYI0).

CmelyeHmne OnpegenseTt 3Ha4YeHNsA CMeLLeHNI Mo rNobanbHbIM
ocaM X, Y n Z.

3akpenneHus Onpegensert, Kakvie 13 NpeayCcTaHOB/IEHHbIX NV
onpezeneHHbIX NOAb30BaTeNeM CoveTaHui
3aKpenneHn NCNOoJb3YHTCA AN KPOMKW pacyeTHOW
obnacTw.
MNpepycTaHOB/IEHHbIE BApPUAHTLI:

‘

STV NapamMeTpbl aBTOMaTUYeCcK 3a4at0T CTEeMeHn
CBO6OAbI.
MNpesycTaHoBNEHHOE COYeTaHVie MOXHO V3MEHNTb B
COOTBETCTBUW CO CBOMMMK NOoTpebHoCTaMU. Ecnum 3710
caenatb, Tekla Structures nomeTnT ero cnesyowmm
3HAYKOM:

Ux OnpegenseT cTeneHn cBO60AbI MOCTYyNaTeIbHOrO

Uy ABMXXEHUSA (cMeLeHKs) no rnobanbHbiM ocsam X, Y n Z.

Uz Bo3moXxHbIe BapuaHThI:
+ CBo6opgHbIV
*  ®OUKCUpPOBaHHbIV
* MpyXuHa
Mpu BbIbOpe BapuaHTa Mpy>XnHa BBeguTe
NOCTOSAHHYIO MPY>XXUHbI PACTAXEHUA-OKATUA. EAMHMLBI
N3MepeHns 3aBUCAT OT HAaCTpoek B MeHto Pain -->
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BapuaHT

OnucaHue

Hactpouku --> MapameTpsbl --> EAMHULBI N
AecATUYHbIe pa3pagbl .

Rx

Ry
Rz

3ajaeT cTeneHn CBo6OAbl BpaLLeHWs (MOBOPOTHI)
KOHLLA 3/1eMeHTa no rnobanbHbIM ocam X, Y 1 Z.

BO3MOXHble BapnaHThbI:

+ 3aKpenjieHo B OA4HOI TouKe
*  ®OUKCUPOBaHHbIV

+  MpyXuHa

*  YacTtnuHoe ocBo6oxxaeHue

MNpu BbIbOpe BapmnaHTa Mpy>XnHa BeegnTe
MOCTOSAHHYIO MPYXWNHbI KpydeHUs. EAVHNMLBI
MN3MepeHUs 3aBUCAT OT HaCTpoek B MeHto daian -->
Hactpowuikum --> MNapameTpsbl --> EANHULBI N
AecATUYHbIe pa3pagbl .

BapvnaHT HacTnyHoe ocBo60oXKAeHUe no3sonseT
yKa3aTb CTeneHb CBA3HOCTN, MPOMEXYTOUHYO MeXAy
bukcaumen v 3akpenneHnem B 04HON Touke. Beegnte
3HaveHue ot 0 (3adumkcnmpoBaHo) fo 1 (3akpensieHo B
OfHO TOUKe).

CM. TaK)Ke

OnpegeneHvie MeCTOMNONIOXKEHVA pacyeTHbIX AeTaneln (cTp 84)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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1 1 OTKa3 OT OTBeTCTBEeHHOCTU

© Trimble Solutions Corporation n ee nuueH3napel, 2018 r. Bce npaga
3aLlnLLEHBI.

JlaHHoe PyKoBOACTBO npefHa3Ha4yeHo A1 NCNONb30BaHWA C YKa3aHHbIM
MporpaMMHbIM obecrneveHrem. Ncnonb3oBaHve 3Toro NporpaMmHoOro
obecrneyeHns N NCNONb30BaHMe JaHHOro PyKOBOACTBA K MPOrpaMMHOMY
obecrneyeHunto pernameHTMpyeTcs JIMLeH3MOHHbIM cornalleHnem. B uncne
npoyero, J/IMLEeH3OHHbIM corfialleHnemM npeaycMaTprBaroTcs onpeje/ieHHble
rapaHTUn B OTHOLLEeHWK 3Toro MporpammMmHoro obecneyeHns 1 4aHHOTO
PykoBOACTBa, OTKa3 OT APYruX rapaHTUIHbIX 0683aTenbCTB, OrpaHnyeHne
noAsiexalyunx B3bICKaHUIO YObITKOB, @ TakxXe OonpesenstoTcs paspeLleHHble
CNocobbl NCMONb30BaHWSA AaHHOTO MNporpaMMHOro obecneyveHms
NMOJIHOMOYMSA NONbL30BaTeNA Ha UCNONb30BaHVe [TporpaMmmMHOro
obecrneyeHus. Bca nHpopmauyus, cogepxallancs B 4aHHOM PyKOBOACTBe,
npeAoCTaBAsAeTCs C rapaHTUAMU, N3N0XEHHbIMU B JIMLIEH3VIOHHOM
cornaweHun. Obpatutechb K JINLEH3MOHHOMY COornaLleHunto AN
03HaKOMJIeHWS € 0653aTeNbCTBaMU U OrPaHNYEHVAMIY NPas NoJib30BaTens.
Kopnopauus Trimble He rapaHTupyeT OTCyTCTBME B TEKCTE TEXHNYECKUX
HeTo4YHoCTel 1 onevyaTok. Kopnopaums Trimble coxpaHseT 3a cob6oi npaBo
BHOCUTb M3MEHEHUS 1 AOMOIHEHWA B JaHHOe PYKOBO/CTBO B CBA3M C
n3mMeHeHnAMU B NporpaMMHOM obecrnieveHnn IN6O MO UHBIM NPUYNHAM.

Kpome Toro, faHHOe PykoBOACTBO K MPOrpaMMHOMY 06ecrneyeHnto
3aLUMLLLeHO 3aKOHaMM 06 aBTOPCKOM MpaBe U MeXAYHapOAHbIMU
cornalleHuaMn. HecaHKLMOHNPOBaHHOE BOCMPOUN3BEeAEHMEe, OTOBPaXeHNe,
N3MeHEHWe N pacnpocTpaHeHne JaHHOro PykoBoACTBa Uau ntoboii ero yactu
B/leyeT 3a CO60W rpaxAaHCKyHo 1 YroNOBHYH OTBETCTBEHHOCTb 1 ByaeT
npecnefoBaTbCs MO BCeli CTPOrocTy 3akKoHa.

Tekla, Tekla Structures, Tekla BIMsight, BIMsight, Tekla Civil, Tedds, Solve,
Fastrak n Orion — 3To 3aperncTprpoBaHHble TOBapHbIe 3HaKW U TOBapHbIe
3Hakm kopropauum Trimble Solutions B EBponerickom Cotose, CoeANHEHHbIX
LTaTax u/unu gpyrux ctpaHax. NogpobHee o ToBapHbIX 3Hakax Trimble
Solutions: http://www.tekla.com/tekla-trademarks. Trimble — 310
3aperncTpMpoBaHHbI TOBAaPHbIA 3HaK MW TOBapHbIA 3HaK Trimble Inc. B
Esponeiickom Cotose, CLUA n/nnn agpyrux ctpaHax. lMogpobHee o ToBapHbIX
3Hakax Trimble: http://www.trimble.com/trademarks.aspx. Mpoune
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HanN4ms 0f06peHNs JaHHOW TpeTbel CTOPOHBI; Trimble oTpuuaeT Nogo6HYO
CBSA3b UAN 0f06peHMe 3a NCKIYeHeM Tex C/ly4aeB, rae 0c060 OroBopeHo
nHoe.

YacTtum aToro nporpaMMmHOro obecneyeHuns:

D-Cubed 2D DCM © Siemens Industry Software Limited, 2010 . C
coxpaHeHuem Bcex Nnpas.

EPM toolkit © Jotne EPM Technology a.s., Ocno, Hopserus, 1995-2006 rr. C
COXpPaHeHneM Bcex Nnpas.

Open Cascade Express Mesh © 2015 OPEN CASCADE S.A.S. Bce npaBa
3aLUMLLEeHbI.

PolyBoolean C++ Library © Complex A5 Co. Ltd, 2001-2012 rr. C coxpaHeHneM
BCeX npas.

FLY SDK - CAD SDK © Visuallntegrity™, 2012 r. C coxpaHeHVeM Bcex npas.
Teigha © 2002-2016 Open Design Alliance. Bce npaBa 3awyLLeHsbl.
CADhatch.com © 2017. All rights reserved.

FlexNet Publisher © 2014 Flexera Software LLC. Bce npaBa 3aLunLLeHbl.

B AaHHOM NpoAyKTe NCNONb3YHTCA 3aLlMLLEeHHble 3aKOHOA4aTeIbCTBOM 06
WHTeNNeKTyanbHON CO6CTBEHHOCTU 1N KOHPUAEHLUMANbHbIE TEXHOOMNS,
nHpopmMauusa n TBopUeckne pazpaboTkuy, NnpuHaanexallne komnaHum Flexera
Software LLC 1 ee nvyeH3vapam, ecnv TakoBble nMetoTcs. Micnonb3oBaHue,
KOMMPOBaHWe, pacrnpocTpaHeHye, Nokas, U3MeHeHve Unu nepejada 4aHHoOM
TEXHOIOMVIN NOMHOCTLIO B0 YaCTUYHO B 060N dopmMe NN KakuM-11bo
obpa3oM 6e3 npesBapUTENbHOIO NMMCbMEHHOMO paspeLleHns KOMNaHnu
Flexera Software LLC cTporo 3anpeLyeHbl. 3a UCKIH0YeHMEeM C/lyYaeB, SBHO
OroBOpeHHbIX kKoMnaHuei Flexera Software LLC B nucbMeHHOW dopme,
BNaZeHve AaHHOM TeXHOMIOMMeN He MOXET CIY>XXUTb OCHOBaHVEM A5
NosyYeHns Kakux-nnmbo NNLEeH3ni UnKn npae, BblTekaroLwmx 13 npas Flexera
Software LLC Ha 06beKT nHTennekTyanbHOM COBCTBEHHOCTH, B MOpsAKe
NIVILLEHVA NpaBa BO3paXeHu s, Npe3ymMnuum 1mbo nHeiM 0b6pasom.

Ans npocMoTpa NMLEH3NM Ha CTOPOHHee NporpaMmMHoe obecneveHume ¢
OTKPbITbIM UCXOAHBIM KOAOM OoTKponTe Tekla Structures, nepenigute B MeHt
dann --> Cnpaeka --> O nporpamme Tekla Structures 1 HaxmuTe
CTOpPOHHME NNLEeH3NN.

DneMeHTbl MPorpaMMHOro obecrneyeHus, ONMCaHHOro B JaHHOM
PykoBoACTBe, 3alUuLLeHbl PAAOM MaTeHTOB U MOTYT 6bITb 06 beKTaMM 3a9BOK
Ha nateHTbl B CLUA n/vnun apyrux ctpaHax. JononHUTeNbHble CBEAEHUS CM. Ha
cTpaHuue http://www.tekla.com/tekla-patents.
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