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1 Hauano paboTbl C pacyeTom

1.1

CTPOUTENbHbIX KOHCTPYKLWIA

B 3TOM pasgene paccMaTpmBarOTCH HEKOTOPbIe OCHOBHbIE MOHATUSA U
npoueaypbl, KOTOPble HEOHXOAMMO 3HaTb A5 HaYana paboTbl C pacHeToM
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 13)

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

YTo Takoe pacyeTHasa Mmoaeiib

Mcnonb3ys Tekla Structures Ans MoAenvpoBaHus, pacyeTa 1 NPOeKTMPOBaHMSA
CTPOUTE/IbHbIX KOHCTPYKLUIA, Bbl ByAeTe oneprpoBaTth CeayoLmm
NOHATUSIMU:

Qu3uyveckasa modesns — 310 3D-MozeNnb CTPOUTENIbHOM KOHCTPYKLMK, KOTOPast
BKJItOYaeT B cebs geTanu, co3gaHHble B Tekla Structures, n cBA3aHHYH C HAMU
nHpopmMayuio.Kaxagasn getanb Gusnyeckomn mogenm byseT NnpucyTCTBOBaTbL B
BO3BeJeHHOM 34aHNU NN COOPYXEHNN.

Hauano pa60TbI C pacyeToM CTPOUTENIbHbIX 7 YTo Takoe pacyeTHaa Mmojenb

KOHCTPYKLMIA



Moodese Haepy30k cofep>XUT MHGOPMALMIO O Harpy3kax 1 rpynrnax Harpysok,
BO3JENCTBYIOLLNX Ha AeTann dpu3nyeckor Mogenn.Takxe oHa COAepPXUT
NHPopMaLMIo O CTPOUTENbHBIX HOpMax, koTopble Tekla Structures ncnonb3yet
B NpoLecce coYeTaHns Harpy3ok.

PacyemHas modesne — 3TO MOAe/b CTPOUTENBbHOWN KOHCTPYKLMK, CO3AaHHasn 13
dur3myeckort mogenn.OHa NCNob3yeTcs A5 aHann3a paboThbl N HecyLLel
CMNOCOBHOCTU CTPOUTENBHOM KOHCTPYKLIMK, @ TakXe AN NPOeKTUPOBaHMS.

Hauano paboTel ¢ pac4eToM CTPOUTE/IbHBIX 8 YT0 Takoe pacyeTHas Mogenb
KOHCTPYKLMIA



Mpwn co3gaHum pacyetHo mogenu Tekla Structures dpopmumpyeT cneagyrowye
pacyeTHble 06beKTbl 1 BKIKOYAET UX B PACYETHY MOJeNb:

+ PacueTHble geTanu, CTEPXXHWU, SNEMEHThI 1 061aCTV GU3NYECKUX AeTanelk
+ PacueTHble y3nbl

*  YC/10BYS ONVIpaHUst 41 KOHLOB

* XKecTkue CBA3N MEXAY PacyeTHbIMU AeTansiMUN 1 y31aMu

*  Harpysku, AeicTBytOLMe Ha pacyeTHble AeTanu

PacueTHasa Mogenb TakXKe BK/IKOYAeT COYeTaHns Harpysok.

CM. TaKxke

Ob6bekTbl pacueTHOM Mogenu (cTp 9)
Co3pgaHue Harpysok (cTp 23)

Co3sgaHune pacyeTHbIX Mogenein (cTp 51)

06BbeKTbl pacyeTHOW Moaenu

O6beKTbl pacyeTHON MoAenn — 3To 06beKkTbl Mogenn, koTopble Tekla
Structures co3gaeT 13 06BHEKTOB PU3NYECKON MOAENN UIN UCXOAA U3
CBA3HOCTM pacyeTHbIX JeTanel, 06pasyroLLMX pacyeTHYI Mojesb.

Hauano paboTel ¢ pac4eToM CTPOUTE/IbHBIX 9 YT0 Takoe pacyeTHas Mogenb
KOHCTPYKLMIA



061BbeKT

OonucaHue

PacyeTHas getanb

MNpeacTaBneHve ursnyeckon getann B
pacyeTHOW MoZenn.

B Pa3HbIX pacH4eTHbIX MOAENAX
(.I)VI3VIHECK8H AeTallb NpeAcCTaBAAeTCA
Pa3HbIMW paCyYETHLIMW A€TanAMN.

PacueTHbIV CTepXeHb

PacueTHbIli 06BbeKT, koTopbl Tekla
Structures co3gaet 13 pusnyeckon
Aetanu (banku, KONOHHbLI UK Packoca)
NN N3 CerMeHTa AeTann.

Tekla Structures coszaet 13 ¢usnyeckomn
AeTann HeCKONbKO pacyeTHbIX
CTepXHewn, ecnu:

*  JAeTallb ABNAETCA COCTaBHOW 6anko;

* nonepe4vyHoe ceyveHWe AeTann
N3MEeHSAEeTCS HeNMMHENHbBIM o6pa30M.

PacueTHbIN CTep>XxXeHb COCTOUT K3
OA4AHOIO NN HECKONIbKNX PaCYETHbIX
2/1EMEHTOB.

PacueTHbI anemMeHT

Hayano paboTbl C pacyeTom CTPOUTENBHbIX 10
KOHCTPYKLMIA

PacueTHbIi 06BeKT, KoTopbIiii Tekla
Structures co3gaeT Mexay ABYMS
y31amu.

Tekla Structures cos3zaeTt 13 pacyeTHOro
CTEPXXHSI HECKO/IbKO PacyeTHbIX
3/1eMeHTOB, eC/IN CTepXeHb
nepecekaeTcs C APYrMin CTEPXHAMU U
TpebyeT pa3breHus.

N3 kaxgon dunsnyeckom getanu,
BKJIIOYAEMOW B pacyeTHY MOJeNb,
noslyyaeTcs O4MH AN HECKONbKO
pacyeTHbIX 31eMeHTOB. /13 0gHO
busnueckor getanu nonyyaeTcs
HEeCKONIbKO PacyeTHbIX 3N1eMEHTOB, eC/n
dun3nyeckas getanb nepecekaeTcs ¢
Apyrmmu dpusmnyecknmu getanamu. Tekla
Structures pa3buBaeT dun3nYeCcKyo
JeTanb B TOUKax rnepeceyeHns

YTo Takoe pacyeTHaa Mojenb




061BbeKT OonucaHvie

pacyeTHbIX oceli. Hanpumep, 6anka
busnueckor mogenu, Ha KOTOPYHO
onmparoTCs ABe Apyrue 6anku,
pa3brBaeTcs Ha TPY pacYeTHbIX
anemMeHTa Mexay y3namu.

PacueTHas obnactb PacueTHbIlVi 06BbEKT, NpeACcTaBAAoLWLMA
NAacTUHY, NepekpbiTe WA NaHesb B
pacyeTHON Mozenu.

PacyeTHbIVi CETOYHbIN 31eMEHT PacueTHbIi 06BEKT, KOTOPbIN
NpUIOXeHVe pacyeTa Co3AaeT 13
pacyeTHoW obnactu.

I'Ip|/|n0>|<eH|/|e pacyeTa co3jaeT
3/1EMEHTHYH CETKY, BK/THOYAOLLYH B
cebs HeCKoNbLKO pacyeTHbIX CETOYHbIX
3/1EMEHTOB.

PacueTHbI y3en PacueTHbIi 06BekT, KoTopbIiii Tekla
Structures co3gaeT B onpejeneHHo
TOUKe B pacyeTHOWN MOAeNn NCxoas 13
CBA3HOCTW pacyeTHbIX AeTanen.

Tekla Structures co3gaeTt pacyeTHble
y3/bl B C/IeAyIOLLMX TOYKaX:

*  KoHUbl 31eMeHTOB

«  Toukun nepeceyeHns pacyeTHbIX
ocen

*  YINbl CETOYHbLIX 9N1EMEHTOB

Xectkas cBs3b PacueTHbI 06BEKT, COeANHSAOLLINIA ABA
pacyeTHbIX y31a TaK, YTO OHU He
ABUratoTCsa Mo OTHOLLEHWIO APYT K APYTY.

YXecTkure CBA3W B pacHeTHbIX MOAENsx
Tekla Structures nmetoT cnegyrouime
cBoOliCTBa:

+  TMpodwnnb = PL300.0*300.0
* Martepwuan = RigidlinkMaterial

* [lnoTHoCTb =0.0

*  Mogaynb ynpyroctut = 100%10°2 H/m?2

*  KoadpodunumeHnt MNMyaccoHa = 0,30

Hayano paboTbl C pacyeTom CTPOUTENBHbIX 11 Y70 Takoe pacyeTHas MoZenb
KOHCTPYKLMIA




061BbeKT OonucaHvie

+  KoadduumeHT TemnepaTypHOro
pacwmpermna = 0.0 1/K

B npunoxeHun pacyeTa xecTkme CBA3U
MOTyT MOZAEIMPOBATLCS C MOMOLLbIO
crneymanbHbIX 06BbEKTOB XECTKUX
cBsA3en.

XecTkas neperopozka PacyeTHbIn 06bEKT, COeAVHSIOLLNIA
HEeCKONbKO pacyeTHbIX Y3/10B, KOTopble
nepemeLLatoTcs ¢ OANHAKOBbLIM
BpaLLleHneM 1 nNocTynaTenbHbIM
ABVXKEHNEM.

HekoTopble NpuaoxeHUs pacyeTa paboTatoT C pacyeTHbIMU 31eMeHTamu,
TOrAa Kak Apyrve paboTatoT ¢ pacyeTHbIMUY CTePXKHAMMW. ITO BANSAET TakxKe Ha
TO, KaK pacyeTHble MOAenn oTobpaxaroTcsa Ha Buaax mogenu Tekla Structures.
OTobpaxatoTcst IMbO HoMepa 3/IEMEHTOB, IN60 HOMepa CTePXHEN.

Cm. TakXKe

Co3paHve pacyeTHOro y3na (cTp 68)

Co3szaHune xecTkol ¢BA3n (CTp 69)

i3mMeHeHVe pacyeTHbIX geTanewn (ctp 73)

O6beKThbl, BK/IIOYEHHble B pacyeTHble Mogenn (cTp 52)

OTOb6paxeHMe HOMepPOB pacyYeTHbIX CTePXHEN, IN1eMeHTOB 1 y310B (cTp 104)

1.2 O npunoXxkeHUsX pacyeTta

lMpunoxceHue pacyema — 3TO BHELLHee NporpammHoe obecrneyeHre pacyeTta u
NPOeKTUPOBaHMs, KOTOpOe NCMOoNb3yeTcs B coueTaHuu ¢ Tekla Structures ans
pacyeTa 1 NPOeKTUPOBAHUSA CTPOUTENBHBIX KOHCTPYKLMIA.

TN NPUNOXEHNA NMO3BOJIAKOT PAaCCHNTbIBATb YCNINA, MOMEHTbLI
Hanpa>xxeHn4, BOBAGVICTByI-OLLI,I/Ie Ha KOHCTPyKUMW. KpOMe TOro, OHU
MO3BONMAKOT BbIYNCAATE CMeELLeHNA, I'IpOFI/I6bI, NnoBOPOThbI N NCKpUBIEHUA
3/IEMEHTOB MNPW Pas/IMYHbIX YCI10BUAX Harpy>xXeHn4.

Tekla Structures HTErpmpyeTcs ¢ psAoM NPUIOXKEHWI pacyeTa, a Takxke
NnoAAepPXKMBAET 3KCMOPT B MOAOHOHbIE MPUNOXEHNS B HECKONbKINX
dopmaTax.lpunoxeHne pacyeTa, NpUMeHsieMoe A5 pacyeTa KOHCTPYKLMIA,
NCMONb3YeT AaHHble U3 pacyeTHbIX Mogenein Tekla Structures ans
bopMmnpoBaHNSA pe3ynbLTaToB pacyeTa.

Ansa paboTbl ¢ pacueTHbIMU Mogenamin Tekla Structures B npuioxeHnmn
pacyeTa HeO6XOAMMO YCTAaHOBUTb MPSIMYHO CBA3b (MOAY/Ib COMPSXEHMS)
mexay Tekla Structures n npunoxeHnem pacuyerta.

Hauano paboThl C pac4eToOM CTPOUTENbHbIX 12 O npuioxeHWax pacyeTa
KOHCTPYKLT



Cm. TakXXe
CeasbiBaHWe Tekla Structures c npunoxeHnem pacyeta (cTp 13)

Bbibop npunoxeHus pacyeta (ctp 54)

1.3 CesasbiBaHue Tekla Structures c npunoxxeHnem
pacueTta

Anst paboThl ¢ pacyeTHbIMU MogensiMu Tekla Structures Bo BHeLLHeM
NPWNOXEHUN pacyeTa HEOBXOAMMO YCTaHOBUTbL MPSIMYHO CBA3b (MOAY/Nb
conpsikeHus) mexay Tekla Structures n npunoxeHnem pacyeTa.

Mpexae Yem NPUCTYNUTb, ybeanTecb B HaIMYNN:

+ pocTtyna k cepsucy Tekla User Assistance;

npaB aAMVHMCTPATOPa Ha CBOEM KOMMbHOTEpE.
BolianTe Ha CBOI KOMMbIOTEP KaK aAMUHNCTPATOP.
YctaHoBUTe nporpammy Tekla Structures, ecnm oHa ellle He yCTaHOB/EHa.

YcTaHoBuTe npumnoxeHme pacyeTa, ecsin OHO eLlle He yCTaHOBJ/IEHO.

AW =

BonanTte B Tekla User Assistance n Hangute NHCTPYKLUMN NO yCTaHOBKe
CBA3M B pa3gene CTaTbu cny>X6bl noaaepxkm --> PacyeTt n
npoeKkTuUpoBaHue .

5. LUenkHnTe COOTBETCTBYHOLLYIO CTaTbH CNYX6bI MOAAEPXKKM, HANpUMep
CeasbiBaHUue Tekla Structures c SAP2000.

6. Cnesys MHCTPYKLMSM B CTaTbe CNy>X6bl MOAAEPXKN, 3arpy3unTe CBsi3b A5
NPUNOXEHWS pacyeTa.

7. Tpwn HeobxoanMocTK ycTaHoBUTe dopmaTel IFC u CIS/2, cornacHo
peKkoMeHZaLumaM B CTaTbe CYXb6bl MOAAePXKN.

APUM. Ecnv no kakom-nnmbo npuymHe NoTpebyeTcs yAaauTb U 3aHOBO YCTaHOBUTb
Tekla Structures n/van NnpunoxeHve pacyeta, nocse yctaHosku Tekla
Structures n/nnn NpPUNOXeHWsa pacyeTa NoTpebyeTcs 3aHOBO YCTaHOBUTb
MOZY/b COMPS>KeHUS.

Cm. TaKKe

O npunoxeHusax pacyeta (ctp 12)

Hayvano paboTbl C pacyeToM CTpOUTENbHbIX 13 CeasbiBaHMe Tekla Structures c npunoxeHvem
KOHCTPYKLMIA pacyeTa
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1.4 Pa6boumnin npouecc pacyeta CTpoUTENIbHbIX
KOHCTpyKuunia B Tekla Structures

Huxxe nprBeseH Nnpymep NocneAoBaTelbHOCTY LLAroB, KOTopasi MOXeT UMeTb
MeCTO NMpu pacyeTe CTPOUTENbHbIX KOHCTPYKLMIA € ncnonb3oBaHneM Tekla
Structures. B 3aBUCMMOCTM OT KOHKPETHOrO MPOeKTa HeKOTOpble 13 LLaros
MOTYT 6bITb He HYXHbI, TOr4a Kak HeKOTOpble MOTyT MOBTOPATLCS UAN
BbIMOMHATLCSA B PYroM nopsijke.

Mpexae YeM NPUCTYNUTb, CO3AaliTe OCHOBHbIE HeCyLLMe AeTanu, pacyeT
KOTOPbIX HEOBXOAMMO BbINONHUTL. Ha 3TOM 3Tane He TpebyeTcs co34aBaThb
y3/1bl U coeauHeHus. Ecv mozenb geTannpoBaHa Unv eciv B GU3NYECKoin
MoZzenu bonblue feTanein, yeM TpebyeTcst pacCcuyUTaTh, HEHYXXHbIE AeTanu
MOXHO UCK/TIOUYUTb U3 pacyeTa.

N9 BbINOMHEHVIA pacyeTa KOHCTpyKumK B Tekla Structures BbInoHUTE
cnepyrome AeicTBuS.

1. 3afaHuve HOpMbl MOAeNPOBaHUA Harpy3ok (cTp 18).
CosganTte rpynnbl Harpysok (ctp 20).
Co3gaHvie Harpysok (cTp 23).

Onpezennte OCHOBHble CBOMCTBA pacyeTHoW Mogenu (cTp 51).

ik N

Ecnn He TpebyeTca co3gaBaTh pacHeTHYO MoZenb A8 BcexX puanyeckmnx
MoZenein n Mmogenen Harpysok, onpejennte, kKakme o6bekTbl HEOBXOANMO
BK/IHOUNTb B PacYeTHY Mojenb (CTp 52).

6. Bblibop npunoxeHusa pacyeta (cTp 54).

7. Co3paliTe HOBYH pacyeTHYH MoZenb (CTp 55), MCnob3ysi CBOWCTBA
pacyeTHOW MoZeNn No YMOJTHAHUIO.

8. [lpoBepbTe pacyeTHYHO MOZesb 1 pacyeTHble geTanu (cTp 58) B Buae
mogaenn Tekla Structures.

9. DKCMOPTUpPYTE pacyeTHYIO MOAEeNb B MPUIOXKEHWE pacyeTa, UTobbl
NpOTeCcTUPOBaThb ee B MPUIOXKeHNN pacyeTa.

10. Mpu HEOBXOANMOCTN N3MEHUTE pacyeTHYH Mozenb (CTp 58) nnan
pacyeTHble geTanu (cTp 73) Mnbo nx cBoCTBa. Hanprmep, Bbl MOXeTe:

* onpezenuTb yCI0BUA ONUPaHKUA (CTP 76) ANA pacyeTHbIX AeTanein, a
TaKXe ANA COefUHEHU (NP NX HaNU4YnKn);

*  OnpeAenvTb pacyeTHble CBOMCTBA AJ1A OTAE/IbHbIX PaCYeTHbIX
jetanemn;

*  onpejgenntb CBOWCTBA NpoeKTpoBaHN4,;

*  [06aBuUTb (CTp 68), NepeMecTnTb 1 06 beAnHNTL (cTp 70)
pacyeTHble y3/bl;

*  CO34aTb XecTKyr CBA3b (CTp 69);

*  f06aBUTb (CTPp 67) N yaanuTb (CTp 68) AeTann n/unu Harpysku.

Hauano paboTbl C pacHeToM CTPOUTENBHbIX 14 Pabounii npoLlecc pacyeTa CTPOUTENbHbIX
KOHCTPYKL A KOHCTpyKumiA B Tekla Structures



11. Tpn HeOBXOAMMOCTHN CO3/alTe aflbTePHATUBHbIE pacyeTHble MOZeNn Nn
nogmMozenu.

12. Co3paitTte coueTaHmns Harpysok (ctp 90).

13. SKCnopTupynTe pacyeTHyto Mojenb (CTp 98) B NpUioXeHMe pacyeTa,
noc/ie Yero BbINOHNTE pacyer.

14. Tlpn HeobxoAMMOCTN f06aBbTe CreLmanbHble Harpy3kn n gpyrme
HaCTpoOViKn, Tpebyemble MPUIOXKeHNEM pacyeTa.

15. Tpn HEOBXOAMMOCTM C MOMOLLIbIO MPUIOXKEHNS pacyeTa nposeanTe
nocsieZyroLLyro 06paboTKy pacHeTHOM MOZenn N pesynbTaToB pacyeTa.
HanpvmMep, MOXHO U3MeHUTb Npoduan getanen.

16. VIMnopTupyinTe pesynbTaThl pacyeTa, 4tobbl Tekla Structures, n3yuntb
(cTp 103) nx, a 3aTem MUCMob30BaTh (HaNnpuMep, NPY NMPOEKTNPOBaAHUN
coeiHeHNI).

17. Ecnwv pe3ynbTaTbl pacyeTa noTpeboBasn UsMeHeHn B Npopusax
Aetanen, nmnoptupyinTe nameHenus B Tekla Structures.

Cm. TakXKe

CoxpaHeHu e pe3ynbTaToB pacyeTa (ctp 102)

Hauano paboTbl C pac4eToOM CTPOUTENbHbIX 15 Pabouuii npouecc pacyeta CTPONTENbHbIX

KOHCTPYKLMIA KOHCTpykumiA B Tekla Structures



2 Co3gaHue 1 rpynnmpoBaHue

HarpysokK

B 3TOM pa3zene paccmMaTpyBatOTCS pasvyHble TUMbl HArpy3oK,
npesycMoTpeHHbIx B Tekla Structures, a Takxe NOSICHAETCS, Kak cO34aBaTb U

CrpynnupoBaTh KX.

B Tekla Structures npefycMoTpeHbl cneaytoLLme TUMbl Harpy3ok:

Twvn Harpyskun

OnucaHue

ToueyHaqa Harpyska

CocpefoToueHHOe ycuame Nnm n3rnbaroLLmin
MOMEHT, KOTOpPble MOryT ObITb NPUKPEnIeHbl
K geTtanu.

NnHelHoO pacnpegeneHHoe ycunme nin
KpyuyeHue. [1o yMon4aHuo nMHenHas
Harpyska pacnpocTpaHsaeTcs oT O4HOMN TOUKM
[0 ApYroi. Takxke MOXHO CO34aTb JIMHEHYH
HarpysKy CO CMeLLeHUSMU OT ToYeK.
JlnHenHasa Harpy3ska MOXeT 6bITb
npukpenneHa K getann. Ee BennymHa moxet
NVHENHO N3MEeHATbCA BAO/Ib Harpy>eHHOoro
oTpeska.

Co3aaHuve 1 rpynnMpoBaHe Harpy3okK

Paboumnii npouecc pacyeta CTPOUTENbHbIX
KOHCTpyKkumiA B Tekla Structures




Tvin Harpysku OnucaHue

PacnpegeneHHasa Harpyska JlnHenHO pacnpegeneHHoe ycuane,
OrpaHNYeHHOE TPeYrosibHUKOM WUJN
YyeTblpexyronbHNKOM. CBA3bIBaTb rpaHuLLy
0bnactu ¢ getansaMu He ob6s3aTeNbHO.

PaBHOMEpPHO pacnpeseneHHoe ycunne,
OrpaHM4YeHHOE MHOMOYrO/IbHUKOM.
CBA3bIBaTb MHOMOYrONIbHUK C AeTaNsAMUN He
06s13aTe/IbHO. B paBHOMEpHbIX Harpy3kax
MOTYT METbCS OTBEPCTUS.

BeTpoBasi Harpy3ka PacnpegeneHHble Harpysku, onpegensieMble
bakTopaMu faBneHUs N feCTByOLLNE BLOMb
BbICOTbI 1 CO BCEX CTOPOH 34aHKs.

TemnepaTypHas Harpyska + PaBHOMepHOEe 13MeHeHWe TeMnepaTypsl,
NpYIMeHsieMOoe K YKa3aHHbIM AeTansM n
Bbli3blBatoLLiee OCEBOE YA/IMHEHME
AeTanein.

* Pa3HOCTb TemnepaTyp Mexay ABYMs
NOBEPXHOCTAMU AeTasn, Bbi3blBatoLLaS
n3rm6 getanwu.

Aedopmaums HauyanbHoe oceBoe yAnVHeHne Unm oxatme
AeTanu.

N5 NpaBUIBHOMO pacyeTa Harpy3ok UCMOb3yNTe B KAYeCTBE Harpy3ok Ha
nepekpbITVA pacnpeieneHHble 1 paBHOMepHble Harpysku. Hanpumep, ecau
n3MeHsieTcst KOMMNoHoBKa 6anok, Tekla Structures nepecunTbIBaeT Harpysku
Ha 6anku. Mpy NCNONB30BAHMN TOUEYUHbIX NN IMHENHBIX HAarpy30K Ha
oTAeNbHble 6ankm 3Toro He npouncxoaunt. Tekla Structures Takxe
aBTOMAaTNYeCKM pacnpeensieT pacnpesefieHHble 1 PaBHOMEPHbIe Harpyskiu,
€C/IN OHW BO3AENCTBYIOT Ha AeTanu C OTBEPCTUSMN.

Cm. TakXXe
3aflaHVie HOpPMbI MOAeNPOoBaHWA Harpy3ok (cTp 18)
lpynnnpoBaHve Harpysok (ctp 19)

Co3pgaHue Harpysok (cTp 23)

Co3gaHve 1 rpynnMpoBaHme Harpy3ok 17 Pabounin npoLecc pacyeTa CTPOUTENbHbIX
KOHCTpyKkumiA B Tekla Structures



CeowcTBa Harpysok (ctp 109)

2.1 3apaHune HOpMbl MOoAeNnMpoBaHUA Harpysok

HacTpolikn HopM MOAENNPOBaHNS Harpy3ok onpeaensitoT CTPOUTE/IbHbIe
HOPMbI, KO3OPULMEHTBI 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 NPoBepmnTbL COYEeTaHUA Harpysok.

YT06bl 334aTb HOPMY MOAENMPOBAHUS HAarpy3okK 1 NCNob30BaTb
CTaHAapTHble KO3QPULIMEHTBLI COUEeTaHUS HAarpy3ok, onpegensemble
CTPOUTENbHBIMY HOPMaMW, BbIMONHUTE CieAytoLLe AenCTBIS.

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

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

3. TpoBepbTe KO3QPULMEHTLI COYETaHUS Harpy30K Ha COOTBETCTBYHOLLIEN
BKNajkKe.

4. Ecan ncnonb3yloTcs eBponenckme cTpouTesibHble HopMbl (Eurocode),
BBeAMTE KO3QPULIMEHT Knacca HaZexXHOCTU 1 Bblibepute popmyny Ans
MCNONb30BaHNA Ha Bknaake EBponeiickmne HOpMbl.

5. Haxmute OK.

Cm. TakXXe
MNapameTpbl HOPMbl MOAENNPOBAHUA Harpy3ok (ctp 117)
KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 118)

Ncnonb3oBaHme HeCTaHAAPTHbLIX KO3GONLIMEHTOB COMETaHWA Harpy3oK
(ctp 18)

Ncnonb3oBaHUe HeCTaHAAPTHbIX KO3 PULUEHTOB

coyeTaHUs Harpysok

Mpy HEOBXOAMMOCTIN 3HAYEHUS KOIDDULNEHTOB COUETAHWNS HArpy30K MOXHO
N3MEHUTb OTHOCUTE/IbHO MPEeAYyCMOTPEHHBIX CTPOUTENBHBIMU HOPMaMU U
CO3/aTb COBCTBEHHbIE HACTPOIIKM A5 CMONb30BaHMSA B NpoLiecce coueTaHus
Harpysok.

Co3aaHuve 1 rpynnMpoBaHe Harpy3okK 18 3aZlaHne HOPMbl MOAENPOBAHMSA HAarpy30K



MPUM. VI3MeHATb 3TU HAaCTPOMKM B TeyeHMe paboTbl Ha MPOeKTOM HeT
HeobxoamnmocTn. [pn N3MeHeHNU HacTpoeK NoTpebyeTcs Takxe
N3MEHWNTb TUMbI FPYMMN HAarpy30K 1 NPOBEPUTL COYETaHNSA Harpy3ok.

1. B wmeHto ®aiin Bbibepute HacTpouikm --> MapameTpbl 1 Neperijmte Ha
BK1aAKy MogenupoBaHmMe HarpysKku.

2. Ha Bknagke Tekywmia koa BbibepuTte B cnvcke Koa mogennposaHus
Harpyskum HOpMy, MakCcMasibHO COOTBETCTBYHOLLYIO BaLLNM HYXAaM.

3.  Vi3meHuTe K03dPNLIMEHTLI COYETaHWA HAarpy30K Ha COOTBETCTBYHOLLEN
BKNajKe.

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

Tekla Structures coxpaHsieT HaCTPOMKKM B Nanke \attributes
BHYTPW Nanku TekyLlein moAenu B Buae ¢arna ¢ pacluMpeHneM . opt.

YT06bl BNOCNEACTBMIM BOCMOIb30BaTLCSA COXPAHEHHbLIMW HAaCTPOMKaMu,
BblbepuTe nms darina HacTpoek B cnvcke 3arpysmTb 1 HAXMUTE
3arpysuThb.

5. Haxmute OK.

Cm. TakXXe
KoaddunumeHTbl coveTaHnsa Harpy3ok (ctp 118)

3aflaHvie HOpMbI MOAeNVPOBaHWA Harpy3ok (cTp 18)

2.2 lpynnupoBaHue Harpysok

Kaxgaas 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 oAHou
rpynne Harpysok, B mpoLecce coueTaHsi Harpy3ok obpabaTtbiBatoTCs
OZMHaKOBbIM 06pa3oM.

Tekla Structures npegnonaraeT, UTO BCe HArpy3KW B rpynme HarpysokK:

*  VMetoT OANHaKOBble Ko3$duMLmMeHT 6e30nacHOCTU 1 Apyrne
Ko3bdNLUMEHTbI COYETaHWS;

* VMEKT 04MNHaKOBOE HarpaBneHmne AeVICTBMﬂ;

* BO3HMKaKOT 0gHOBpPEMEHHO N BCE BMeECTE.
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B rpynny Harpy3ok MOXHO BKIHOUNTL 1H060e KONMUYECTBO Harpy3okK 1t60ro
TMna.

[pynnbl Harpy3ok He06XoAMMO CO3/aBaThb Mo ToW NpuymnHe, uto Tekla
Structures co3gaeT coyeTaHUs Harpy3oK Ha OCHOBE rPynn HarpysokK.
PekoMeHayeTca onpesennTb rpynmnbl HAarpy3ok, npexse 4em co3AaBaThb
Harpysku.

Cm. TakXKe

CosgaHune nnm n3MeHeHve rpynnsl Harpysok (cTp 20)
3agaHve TekyLuer rpynnbl Harpysok (ctp 21)
CoBMeCTMOCTb rpynn Harpysok (ctp 21)

YaaneHue rpynnsl Harpysok (ctp 22)

CeowcTBa rpynn Harpysok (ctp 107)

PaboTa c Harpyskamu v rpynnamu Harpysok (ctp 44)

ObbeanHeHe Harpy3ok (cTp 90)

Co3aaHue Ui U3MeHeHMe rpynnbl Harpy3ok

Co3gaTh rpynny Harpy3ok MOXHO nyTem Aob6aBaeHus HOBOW rpynnbl UK
nyTeM U3MeHeHWs rpynmbl, NPesycMOTPEHHOM Mo yMonYaHuto. Jltobyto
CYLLLECTBYHOLLYHO FpYMMy Harpy30K MOXHO U3MEHSTb TakiM Xe 06pa3oMm, Kak v
npeAyCcMOTPEHHYH MO YMOAYAHMIO Fpynny Harpy3oK.

Mpexae yem NpPUCTYNnTL, ybeamTeck, 4YTo B MeHto daian --> HacTponkn -->
MapameTpsbl --> MogenvpoBaHue Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLAA HOPMa MOAEeNNPOBaHUSA Harpy3ok. CM. pa3gen 3ajaHue
HOPMbl MOLENNPOBaHNA Harpy3ok (ctp 18).

1. HaBknagke PacueT v npoekTupoBaHue BbibepuTe Mpynnbl Harpysok.

2. B ananorosom okHe Fpynnbl HArpy3oK BbIMO/HWTE O4HO U3 C1eAYHoLLNX
AENCTBU.

*  Haxmunte kHoMky f,06aBUTb, UTObbLI CO34aTb HOBYH FPyMMny Harpy3okK.

*  BbibepuTe B CrMcke NpesyCMOTPEHHYH MO YMOMYAHUIO Fpymny
Harpy3ok Ansi BHECEHUSI B HEE U3MEHEHWA.

*  BblbepuTe B cnMCKe CyLLeCTBYHOLLYHO Fpynmny Harpy3ok A5 BHeCEeHUS B
Hee M3MeHeHUN.

LLlenkHnTe 1M§ rpynnbl Harpy3okK, YTobbl N3MEHUTL ero.
LLlenkHWTe TMN rpynnbl Harpy3okK 1 BbibepuTe TUMN B CAMCKE.

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

o v kW

YT06bl yKa3aTb COBMECTUMOCTb C CYLLLEeCTBYHOLLMMM rpynnamMy Harpy3ok:
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a. BcTonbue CoBMmecTnMBbIV BBEANTE HOMEP, UCMOb30BaBLUNACA AN1s
rpynn Harpy3oK, COBMeCTMMbIX C 3TO rpynmnoi Harpy3oKk.

b. B cTonbue HecoBMeCcTUMBIV BBeAVTe HOMEP, MCMOIb30BaBLUMICS
AN TPy Harpy3oK, HeCOBMECTUMBbIX C 3TOM Fpynmnoii Harpy3ok.

7. LlenkHuTe LBeT rpynnbl Harpy3ok 1 Bbi6epuTe LiBET B CNNCKE.

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

8. Haxmute kHonky OK, 4Tobbl 3aKpbITh 411aN0roBOe OKHO.

Cm. TakXKe

CeowcTBa rpynn Harpy3sok (ctp 107)
3agaHve TekyLuer rpynnbl Harpysok (ctp 21)
CoBMeCTMOCTb rpynn Harpysok (ctp 21)
YaaneHue rpynnbl Harpysok (ctp 22)

PaboTa c Harpyskamu v rpynnamu Harpysok (ctp 44)

3agaHuve TeKyLel rpynnbl Harpy3sok

OZHy 13 rpynn Harpy3ok MOXHO ornpeAennTb Kak TekyLuyto. Tekla Structures
f0b6aBNseT BCce HOBble CO3/aBaeMble Harpy3Ku B TEKYLLIYHO Fpyrnny Harpysok.

Mpexae yem NPUCTYNNTb, CO3ainTe XOTa Bbl OAHY FPYMny Harpy3ok.
1. HaBknagke PacueT v npoekTupoBaHue BbibepuTe Mpynnbl Harpysok.
2. B amanorosom okHe Mpynnbl HAarpy3okK:

a. BbibepuTte rpynny Harpysok.

b. HaxmuTte KHOMKy YCTaHOBUTb KaK TeKyllee.

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

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

Cm. TakXe
Co3gaHvie nnu n3meHeHme rpynnsl Harpysok (ctp 20)

CeoncTBa rpynn Harpy3ok (ctp 107)

COBMeCTUMOCTb Ipynn Harpysok

Korza Tekla Structures co3zaeTt coueTaHus Harpy3oK Ansi pacyeTa
CTPOUTENIbHBIX KOHCTPYKLUIA, 3TO AeNaeTcs B COOTBETCTBMM CO
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CTPOUTENBHBIMW HOPMaMW, BbIBPaHHbIMU B MeHI0 ®aidn --> HacTpoiku -->
MNapameTpsbl --> MogennposaHme Harpyskm --> TeKyLnii Koa .

AN TOYHOro CoOYeTaHNsA Harpy3oK, KOTOpble OTHOCATCA K OAHOMY TUMY rpynmn
Harpy3ok, He06XxoANMO C MOMOLLbH NHAMKATOPOB COBMECTUMOCTU (HOMEPOB)
yKa3aTb, Kakue rpynmnbl Harpy3ok:

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

CoBMecCTUMble rpynmbl HAarpy30k MOryT AelicTBOBaTbL BMECTe U Pa3feNbHO.
OHW MOTYT B AeCTBUTENbHOCTY NPeACTaBNSATb COBOM O4HO HarpyXeHne —
Hanpumep, AMHaMNYeCcKoe HarpyXeHue, KOTOpoe HEO6XOAMMO pa3buTb Ha
coCTaBnsitoLMe, AeCTBYOLLME HA Pa3/INUHbIE MHTEPBAsbl HEMpPEPbLIBHO
6anku. B Takmx cnyyasix Tekla Structures Bk/itoUaeT B COUETaHME Harpy3ok Bce
COBMECTMMbIE rpynrbl HAarpy30K, HECKOBKO U3 HUX, OAHY WU HU OLHOA.

HecoBmecTUMBbIe rpynnbl Harpy3oK Bcerga B3avMHO UCKIOYakoT Apyr Apyra.
OHM He MOryT BO3HMKaTb OAHOBPEMeEHHO. Hanpumep, BeTpoBasi Harpyska B
HanpaBneHNM oCn X He COBMeCT1Ma C BETPOBOI Harpyskoi B HanpasneHun Y.
B coueTaHusix Harpysok Tekla Structures oAHOBPeMeHHO YUNTbIBAET TONBbKO
OZHY rpynny Harpysok 13 Habopa HeCOBMECTUMbIX FPyrmn Harpy3ok.

Tekla Structures aBToMaTU4eCKM NPUMeEHSAET OCHOBHble daKTbl
COBMECTUMOCTU, HanpumMep COBCTBEHHbIN BEC COBMECTMM CO BCEMU MPOYUMM
Harpyskamu, a AuHamunyeckme Harpy3k COBMeCTMbI C BEeTPOBbIMU.

Tekla Structures He couyeTaeT Harpysku B HanpaBneHUM ocKn X € Harpy3kamu B
HanpasneHnn ocn Y.

Bce vHAMKATOPblI COBMECTUMOCTM MO YMONYAHUIO MMERT 3HaueHure 0. 370
o3Hauvaer, uto Tekla Structures coueTaeT rpynnbl Harpy3ok B COOTBETCTBUM CO
CTPOUTENBHBLIMU HOPMaMW.

Cm. TakXKe

CeowcTBa rpynn Harpy3sok (ctp 107)

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

3aflaHVie HOpPMbI MOAeNPoBaHUA Harpy3ok (cTp 18)

ypaneHue rpynnbl Harpy3ok
YAanuTb MOXHO OZHY WA Cpa3y HECKOBLKO rpyrn Harpy3ok.

CosgaHvie n rpynnupoBaHue Harpysok 22 lpynnmnpoBaHmne Harpy3ok



BHUMAHWE MMpwu yganeHun rpynnel Harpy3ok Tekla Structures Takxe
yAanseT Bce Harpysku, cogepxalumecst B 3Ton rpynre
Harpysok.

Mpwv NonbITKe yaaneHns eANHCTBEHHOWN rpynnbl Harpy3ok Tekla
Structures BbIBOAWT COOTBETCTBYIOLLee npeaynpexaeHue. Kak
MUHUMYM OZlHa rpyrnna Harpy3ok JOJiIKHa CyLL,eCTBOBaThb.
1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibepunTe Mpynnbl Harpysokx.
2. B awnanorosom okHe lpynnbl HarpysokK:
a. BwlbepuTe rpynny Harpy3sok, KOTOpyto TpebyeTcs yaanuThb.

YT06bI BbIGpPATL HECKOJILKO FPYMMN Harpy3ok, yaep>XuBanTe 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, 4Tobbl YAaNUTb FPynmy Harpysok u
Harpy3ku B 3TO rpynne.

Cm. TakXXe

lpynnmnpoBaHve Harpysok (ctp 19)

Co3gaHvie nnn n3meHeHme rpynnbl Harpysok (ctp 20)
PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 44)

CsoncTBa rpynn Harpy3ok (ctp 107)

2.3 Co3paHwme Harpysok

r]pl/l CO34aHNN Harpy3sok cyLecTteyeT ABa BapaHTa AEIZCTBMVIZ MOXHO 3a/4aTb
CBOICTBA Harpyskm 4o ee co3gaHumd, Nan Xe MOXHO N3MEHUTb CBOICTBA
nocne cos3jaHnma Harpysku.

NPUM. T[puvkpennTb HAarpy3Kky K getanu nocae co3gaHnsa Harpyskm Henb3s.

OTKpenuTb HarpysKky oT AeTanun Noc/ie Co34aHus Harpy3k Hesb3si.
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COBET /15 co3jaHusa Harpy3ok, neprneHAnKYyNsapHbIX HAKIOHHBIM AeTansgM, MOXHO
CABUHYTb Pabouyro NAOCKOCTb.

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

CMm. TakxXe

OnpegeneHve CBONCTB Harpy3sku (cTp 24)

CoszaHune ToueuHOW 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 34)
PaboTa c Harpyskamu v rpynnamu Harpysok (ctp 44)
lpynnmnpoBaHve Harpysok (ctp 19)

Ob6begmHeHVe Harpy3ok (ctp 90)

OnpepeneHve CBOMCTB Harpysku

Mepes co3saHVeM HarpysKkuy XenatenbHO onpeaennTb UK NPOBEPUTL
CBOWCTBA Harpysku.

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

Hanpumep, BbibepuTe PacnpeaeneHHas Harpyska, Utobbl onpesennTb
CBOIICTBA pacrnpeeneHHo HarpysKku.

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

+  OnpegenuTte BeANYMNHY Harpy3ku 1 GopMy Harpyskum, ecam
HeobxoAnmo.

« [pukpenunTe HarpysKy K AeTanu Uam K NONOXEHMHO.

MpurKpenuTb Harpy3ky K AeTanu nocie Co3AaHns Harpyskiu
Henb3s.

OTKpEI'Il/ITb Harpysky ot getann nocae co3jgaHusa Harpyskum
HEeNb34.
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* Onpe,a,enl/lTe AeTann, Hecywme Harpy3ky.

«  [lpv HEOBXOAMMOCTM OTKOPPEKTUPYITE HArpy>XeHHbIN OTPe30K
Ui obnacTb.

*  [pun HeOBXOAMMOCTUN N3MEHUTE pacrnpeseneHre Harpy3km Ha
BK/1aZke 3arpy3uThb NaHenb.

b. Haxmute OK, 4T0bbl COXPaHUTb CBOWCTBA.

Tekla Structures ncnonb3yeT 3T CBOMCTBA NPV CO34aHNM HOBbIX Harpy3okK
3TOro TMna.

CM. TakXxe

CeoncTBa Harpy3ok (ctp 109)

BennuunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 34)

lpynnnpoBaHve Harpysok (ctp 19)

Benu4uHa Ha2py3Ku

BennumHa Harpy3km MOXeT CyLLLeCTBOBaTb B HanpasneHusx oceni X, Y, Z.
CrcTema KoopAMHAT Mo YMOYaHUIO COBMajaeT ¢ TekyLlelt paboyein
NAOCKOCTbHO. [MoIoXKUTENbHbIE KOOPANHATLI 03HAaYakoT NOJIOXKUNTEbHOE
Hanpas/ieHMe Harpy3Ku.

Hanpvimep, Npuv co3aaHn Harpy3oK, NepreHANKYyNSPHbIX UMEOLLUM YKIOH
AeTanam, cABuUr paboyeli NIOCKOCTY MOMOraeT TOYHO Pa3MeCcTUTb HarpysKku.

Y HEKOTOPbIX TUMOB Harpy30K MOXeT 6bITb HECKObKO 3HAaUEHWIA BEINYUHBI.
HanpvmMep, Benn4YmHa NMHENHbIX Harpy30K Ha PasHbIX yYacTkax
Harpy>XeHHOro oTpeska MOXeT pa3In4aTbCs.

B AVanoroBbIx OKHaxX CBONCTB Harpy3ku pasanyHble TUMbl BEANYMH
0603HaYalTCA CNeayroLLMN 6yKBaMU:
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* P obo3Hauaer ycaninne, ,D,EI\/JICTByI-OLLI,ee Ha rnonoxxeHme, sa4o0Jib AIMHUN N1 BO

BCeX To4Ykax obnacTu.

* M ob6o3HauaeT n3rnbaroLLnii MOMEHT, AeNCTBYOLWMIA Ha NONOXEHWE UK

BAO/b INHW.

+ T ob603HayaeT KpYTALLNA MOMEHT, AeNCTBYOLWMIA BAONb TNHNN.

EAVHMLbI N3MepeHNs 3aBUCAT OT HaCcTpoek B MeHto Pauin --> HacTpouikm -->
MapameTpsbl --> EANHULBI N AecCATUYHbIE pa3paabl.

B AvanoroBbIx OKHax CBOWCTB Harpyskm Hymepauuma 3HAYEHU BENNYNHBI
COOTBETCTBYET NOPAAKY YKa3saHUA TOYeEK Npn CO34aHNN Harpy3sok.

Cm. TaKKe

CeowcTBa Harpysok (ctp 109)

Popma Haz2py3Ku

Y pacnpezeneHHbIX Harpy3ok (MMHEeRHbIX 1 pacrnpeseneHHbIX No naoLaasm)
MOTYT 6bITb pasnnyHbie GOpMbl Harpy3sKu.

dopma NHeRHOM Harpy3ku onpeaensieT, Kakum 06pasoM BeanYmHa HarpysKkum
N3MEHSEeTCs BAO/b Harpy>eHHOro oTpeska. Bo3aMoxHble BapuaHThI:

BapuaHT

OnucaHue

ANENENRNNANS

BennunHa Harpysku paBHOMepHO pacrnpejesneHa no
Harpy>XeHHOMY OTpe3Ky.

Al

BennuuvHel Harpyskm Ha KOHUax Harpy>eHHoro
OTpe3Ka pa3sinyaroTcAd. BennunHa nnHenHo
N3MEHAETCA MeXAY KOHLUaMN.

w1 .

BennunHa Harpyskm naMeHaAeTcA JIHENHO, OT HYNA Ha
KOHUAaX Harpy>XeHHoro oTpe3ka 40 (I)I/IKCI/IpOBaHHOI'O
3Ha4veHNd B cepejnHe Harpy>XeHHOro otpe3Kka.

FAIIIN

BennunHa Harpysku n3mMeHseTcst IMHeNHO, OT Hy/s Ha
OZIHOM KOHLe Harpy>xeHHoro oTpeska J0 AByX
(pa3HbIX) 3HaYEHNI 1 CHOBA A0 HYNA Ha APYroM
KOHLLe.

dopma pacnpegeneHHo Harpyskmn onpegensieT Gopmy HarpyXeHHo
061acTn. BapraHTbl onuncaHbl HUXe B TabnuLe.

BapuaHT OnucaHue
YeTbipexyronbHas
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BapuaHT OnucaHwue

g TpeyronbHbIn

CM. Takxke
CBowcTBa IMHEeNHbIX Harpy3ok (ctp 110)

CeoucTBa pacrnpeseneHHblx Harpy3ok (ctp 111)

Co3paHue ToOYeYHOI HarpysKu

MO>XHO cO34aTb COCPeA0TOUYEHHOE YCUIMe NN N3rMbHaoLWMii MOMEHT,
AeNCTBYOLLIME Ha MOJIOXKeHNe.

Mpexae YyeM NPUCTYNNTb, CABMHBLTE Pabo4yo NI0OCKOCTb, €CN CO34aThb
Harpysky TpebyeTtcs neprneHAVNKYASPHO HAaKNIOHHOM AeTanu.

1. Ha Bknaake 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 kHonky OK Ana coxpaHeHUs U3MEHEHWIA.

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

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

5. BbibepuTe NONOXeEHNE Harpy3Ku.

Cm. TakXKe
CBoKCTBa TOYEYHbIX Harpy3ok (cTp 109)
OnpegeneHve CBONCTB Harpysku (cTp 24)

MNMprikpenneHve Harpysok K geTansam Uan MecTononoxeHuam (cTp 34)
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CospaaHvie INHEeNHOW Harpy3Ku

MO>XHO co34aTb NNHENHOo pacnpegeneHHoe ycname Nnn KpyydyeHne Mmexay
ABYyMA YKa3aHHbIMW TOYKaMW.

Mpexze YeM NpUCTYNUTb, CABMHBLTE PaboYyto NMIOCKOCTb, EC/IN CO34aTh
Harpysky TpebyeTcs nepneHAnKynsipHO HakNOHHOM AeTanu.

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

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

b. Ha Bknagke PacnpeaeneHue BbibepuTte, TpebyeTca iV 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, YTO HArpy3sKka AO/XHa 6bITb
npuKpenneHa K Agetanu, BolbepuTe geTasb.

YKaxnte HauanbHy TOUKY HarpysKku.

YKaxnTe KOHEUHYH TOUKY HarpysKku.

Cm. TakXe
CBOMCTBA /INHEMHbIX Harpy3ok (ctp 110)
OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MpurikpenneHre Harpy3ok K geTansam Uan MecTononoxeHuam (ctp 34)

Co3gaHue pacnpeeneHHo’ HarpysKku

PacnpegseneHHble Harpy3k MPUMEHSIHOTCSA K TPeYroibHbIM UAn
YyeTblpexyrosbHbIM 06nacTsiM. Ecnmv BbibpaHa TpeyronsHasi opma Harpysku,
Harpy>xeHHasi 061acTb onpesensieTcst ykazaHHbIMU Toukamu. ns co3gaHus
YeTblpexyrosbHo GOpMbI HarpysKku ykaxumTe Tpu Touku, 1 Tekla Structures
aBTOMaTNYECKN ONPeseNvT YeTBEPTYHO YI/IOBYH TOUKY.

Mpexae Yem NpUCTYNnTb, CABUHBTE PaboUyto MIOCKOCTb, eCNN CO34aThb
Harpysky TpebyeTcs nepneHANKynspHO HaKNOHHOM AeTanu.

1. HaBknagke PacueT v npoekTupoBaHue BbibepnTe CBOMCTBA
Harpysku --> PacnpepeneHHast Harpyska .

2. B amanorosom okHe CBOWMCTBAa pacrnpeaeneHHON HarpysKu:
a. 3ajavite Wi N3MeHUTe CBOMNCTBA Harpysku.

b. Ha Bknagke PacnpeaeneHue BbibepuTte, TpebyeTcsa M NpUKpenasaTb
HarpysKy K AeTasu.
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c. Haxmure kHonky OK 15 coxpaHeHnst U3MeHeHWA.

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

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

5. YKaxwuTe TPV yrnoBble TOUKW ANIA HAarpy3Kun.

CM. TakXxe

CBoKcTBa pacrnpeseneHHblx Harpy3ok (ctp 111)

OnpegeneHve CBONCTB Harpysku (cTp 24)

MNMprikpenneHve Harpysok K geTtansam Uav MecTononoxeHvam (cTp 34)

Co3paHuMe paBHOMEPHOW Harpysku

PaBHOMepHasi Harpy3ka — 3TO Harpyska, paBHOMepHO pacrpejeseHHas no
MHOroyronbHol obnact. OrpaHMYMBaOLLMI MHOTOYroNbHWK OnpesenseTcs
Kak MVHVMYM TpeMsi yKa3aHHbIMU Yr0BbIMU ToUKaMu. B paBHOMEpHbIX
Harpyskax MoryT MeTbCsi OTBEPCTUSI.

Mpexze YeM NpUCTYNUTb, CABMHBLTE PaboYyto NMIOCKOCTb, EC/IN CO34aTh
Harpysky TpebyeTcs nepneHAnKynsipHO HakNOHHOM AeTanu.

1.

©® N o w

Ha Bknaske PacyeT n npoekTupoBaHue BbibepnTe CBOMCTBA
Harpysku --> PaBHOMepHas Harpyska .

B avanoroBom okHe CBOMCTBa paBHOMEPHOI HarpysKku:
a. 3ajainTe UNM N3MEHNTE CBOWNCTBA HarpysKMu.

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

c. Haxmute kHonky OK ans coxpaHeHns N3MeHeHWA.

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

Ecnn B cBOMCTBaXx 6b1710 BbIOPAHO, YTO Harpy3ka JO/KHA 6bITb
npuKpenneHa K Agetanu, BolbepuTe geTasb.

YKaxuTe Tpu YrnoBble TOUKN ANA Harpy3Ku.

MNpy HEOHXOANMOCTI YKaXUTe 60/bLLE YIOBbIX TOYeK.
CHOBa yKaxmuTe NepByto TOYKY.

Ecnn TpebyeTca co3gaTb nNpoem:

a. YKaxwuTe yrnoBble TOUKM OTBEPCTUS.

b. CHOBa ykaxuTe rnepByt TOUKY OTBEPCTUS.

LLlenkHnTe cpesHen KHOMKOM MblILUK, YTOObI 3aBePLUMNTL YKa3aHue ToYek.

CosgaHvie n rpynnupoBaHue Harpysok 29 Co3gaHue Harpysok



Cm. TakXKe
CBoKcTBa paBHOMEPHbIX Harpy3ok (cTp 112)
OnpegeneHve CBONCTB Harpysku (cTp 24)

MNMprikpenneHre HarpysokK K geTtansam Uan MecTononoxeHvam (ctp 34)

Co3paHue TeMnepaTypHOIA Harpysku unu gepopmayuu

MOXHO CMOZENpoBaTh 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 U3MEHNTE CBOMCTBA HarpysKku.
b. Ha Bkiaske BennuunHa BbINOMHNTE OAHO N3 CNeAYOLLNX AeNCTBUNA.

* B pa3zene PasHOCTb TeMnepaTyp ornpejenute TeMnepaTypHyo
Harpysky.

Ecnm TpebyeTcs NpUMeHNTb TeMnepaTypHYH Harpysky K
CTPOUTENIbHOWN KOHCTPYKLIMM B LIEIOM, BBEAMTE Harpy3Kky B none
M3meHeHUue TemnepaTypsbl AN 06pa3oBaHNSA 0CEBOTO
YyA/NVHEeHuS.

* B pa3gene flepopmanus onpesennte gepopmaLmio.

c. HaBknagke PacnpegeneHue BbibepuTte, TpebyeTcs M NPUKPENUTL
Harpysky K geTanu.

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

d. Haxmute kHonky OK anst coxpaHeHUs N3MeHeHWIA.

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

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

5. YKaxuTe HayaNbHYK TOUKY Harpysku.

6. YKaxuTe KOHEYHYH TOUKY HarpysKu.

CM. Takxke
CBoicTBa TeMnepaTypHbIX Harpy3ok (ctp 113)

OnpegeneHve CBONCTB Harpysku (cTp 24)
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MpurikpenneHve HarpysokK K geTaasM Uan MecTononoxeHuam (cTp 34)

Co3paHue BeTPOBbIX Harpy3ok
MOXHO CMOAENNPOBaThb BO3AENCTBME BETPA Ha 3j4aHMe.

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

2. B amanorosom okHe FeHepaTop BeTpPOBOIA Harpyskm (28):
a. 3apavite Nan U3MeHUTe CBOMCTBA HarpysKku.
b. Haxmute kHornky OK ansi coxpaHeHNsa N3MeHeHN .

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

4. BblbepuTe TOUKM, yKasbiBatoLLe GOPMY 34aHUS Ha HUXKHEM YpOBHE.

5. LenkHuTe cpesHel KHOMKOM MbILLV, YTOBbI 3aBepPLUNTL YKa3aHue ToYek.

Tekla Structures aBTOMaTUYECKN BbIMONHAET CeAytoLine AencTBUS:

*  CO3zaeT pacnpejeneHHble Harpyskn Ai1s MOAENNPOBaHNSA BO3AEACTBUIS
BETP3;

*  BK/IHOYaEeT BETPOBbIE€ HAlrpPy3kKn B COYETAHNA HArpy3okK;

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

COBET YT06bI BbIOPaTh NN N3SMEHUTL BETPOBbIE HArpy3Ku:

+  Monb3yiiTech Nepektoyatenem Bei6paTh komnoHeHTbl [ 15 Bcex
Harpy3okK, CO3ZaHHbIX KaK rpyrnna.

+  Tonb3yiiTeck NepekntouaTenem Boib6paTh 06beKTbl B KOMNOHeHTax A
ANt OTAE/IbHbBIX Harpy3oK B rpynne.

Cm. TakXKe
CBoKCTBa BETPOBbLIX Harpy3ok (ctp 114)

MprMepbl BETPOBbLIX HArpy3ok (ctp 31)

lMpumepsl Bempoa8bIX Ha2Py30K
Huxe nprBeseHO HECKOIbKO MPUIMEPOB NCMO/1b30BaHNSA KOMMNOHEHTa
FeHepaTop BeTpoOBOIA Harpysku (28) an1s CO34aHNA BETPOBbIX HAarpy3oKk.

Mpumep 1

B 3TOM Npumepe MoAeNnpyoTCst COCPes0TOYEeHHbIE BETPOBbIE HAarpy3ku B
yrnax 3zaHus.
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Harpysku, Bbl3biBaeMble BETPOM B Harnpas/ieHW rnobanbHOM ocn X,
YMHOXAaHTCS Ha 3 B 0601X yrinax cteHbl 1 (HaBeTPeHHOM CTeHbl) 1 B
NPOTMBOMOJ/IOXHOM YAy CTeH 2 U 4 (60KOBbIX CTeH). LUnpurHbI 30H
ornpejeneHbl C MOMOLLbI Pa3MepoB.

[Iu:nxpaHMTt] [Barpgﬁka] standard + |xpaHuTb K standard CNpaBKa...
[nobaneHas ¥ [nobansHaa -3 | [nobansHaa - |
Ohwpe | DakTopel 3KCNO3MLMK | Z-npodmie | [nobansHaa X
LWKpKHEI 30H KoaddHyMeHTEl 3anaca NPOYHOCTH
creHa 1 [¥] 1500.00 1200000 150000 [F] 313
CTEHa 2 @ 000,00 17000.00 @ il
CTeHa 3
cTeHa 4 [¥] 17000.00 300000 [#] 13

CTeHbl HYMEPYHTCA B COOTBETCTBMIN C MOPAAKOM YKa3aHNA TOYEK,
onpejgenaromnx CI)OpMy 34aHunA. B gaHHOM rnpmnMmepe To4kKn ykasbiBaancb rno
YacoBom CTpesike, Ha4MHad B HVDKHEM JIEBOM Yyrny 34aHNA.
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Mpunmep 2

B gaHHOM npmMepe BeETPOBbIE HAarpy3kn NM3IMEHAKTCA BAO/1b BbICOTbI 34dHWA.

- +6500
I

I

I

E ._._._t4000
E

E __________ +2000
i

i

I +0

Z-npodunb BblpaxeH B KO3PdULMEHTaxX JaBNeHUs.

s

ﬁTekra Structures Menepartop seTpoBol Harpyskm (28) @
[Zu:uxpaHMTt] [3arpy3ka] standard - standard
FnobaneHaa | [nobaneHag -3 I [nobaneHaa -
CALwme | DakTopEl SKCNO3HLMK | Z-npodune | CnoBaneHan X
BbicoTa KoadduumeHT 3anaca NpoYHacTH
20000,00 5,01
£500.00 5,01
4000.00 2.00
2000,00 1.00
0.0 .00
CM. TaKke

Co3gaHvie BeTPOBbIX Harpy3ok (ctp 31)

ColicTBa BeTPOBbIX Harpy3ok (ctp 114)
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3 PacnpeaeneHne n nameHeHue
Harpysok

B aTom pa3zene pacckasbiBaeTcs, kak Tekla Structures pacnpezensiet Harpysku
Mo ZeTansaMm, a Take Kak MOXHO U3MEeHUTb Harpy3ku 1 pacnpeeneHue
Harpysok.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

MpuKpenneHne HarpysokK K AeTansam Ui MecTomnosioXeHNAM (CTp 34)
MNMpnMeHeHne Harpy3ok K getanam (ctp 35)

N3MeHeHVe Harpy>KeHHOro otpeska unv obnactu (ctp 37)
Vi3ameHeHVe pacnpegeneHunsa Harpysku (ctp 38)

VI3mMeHeHrie MecTonoNoXeHNA U KOMMNOHOBKU Harpy3ku (ctp 40)

MNepemelleHmne KOHLA NN yria Harpyskm ¢ MOMOLLbI py4yek (cTp 43)

3.1 NMpukpenseHne Harpysok K getanaam naum
MeCTOMNOoJI0XKEHUAM

Ans MOZeNMpoBaHNA Harpy3km MOXHO MNPUKPErnTb K AeTaldaM Nn
MOJIOKEHUNAM.

MpukpenneHne Harpy3kn K AeTanu CBA3biBaeT HArpy3ky 1 AeTaslb B MOAE/N.
MepemelleHne, KONMPOBaHWe, yaaneHne 1 T. N. AeTaan oTpaxaeTcst Ha
Harpyske. Hanpumep, Harpysky npesBapuTesibHOro HanpsixXeHs MOXHO
NPVKPEennTL K AeTanu, yTobbl Harpy3ka nepemMeLLianacb BMecTe € 3TOM
AeTanblo 1 ncyesana nNpu yaaneHuu getanu.

Ecnwn Harpyska He npukpenneHa k getanu, Tekla Structures ¢ukcmpyet
HarpysKy B MOJIOXEHMAX, YKa3aHHbIX MPU CO34aHNM Harpy3Ku.
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APUM. [lpukpennTb Harpysky K AeTann rnocne co3jaHunsa Harpyskm Henb34.

OTKpenuTb HarpysKy oT AeTann Noc/e CO34aHNA Harpy3k Heb3s.

Cm. TaKKe

MNprMeHeHNe Harpysok K getanam (cTp 35)

3.2 lNMpryMeHeHWNe Harpys3okK K Agetansam

Ans NpUMeHEeHNs Harpy3oK B pac4eTHOW MOAENN CTPOUTENbHOM KOHCTPYKLIMN
Tekla Structures BbINONHAET MOUCK AeTasiel B yKa3aHHbIX BaMu obnactax. [ns
KaXkZ,0l Harpyskm MOXHO OMpesennTb AeTanu, HaxoAsLmecs nog ee
AericTBMeM (Mo MMeHaM Uam € MomoLLbo GunbTpa Belbopa), 1 061aCTb NOMCKa
(orpaHn4mMBatOLLYHO PamMKy Harpyskm).

OnpepeneHve HeCyLLUX HarpysKy geTtaneil No UMeHun
MOoXHO nepeyvyncinTb getann, Hecywme Harpysky, uam getaanm, He Hecywimne

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

OTKpoeTca ANanoroBoe OKHO CBOWCTB Harpysku.
2. HaBknaake PacnpepeneHue:

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

*  BkAw4YNTbL geTtanu nNo HasBaHUIO, YTOObI 3a4aTb AeTain,
KOTOPbl€ HaxXo4ATCA Mo Harpy3|<oV|.

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

b. BBeauTe nMeHa aetanemn.

r]pl/l 3ddaHNnN NMEeH AETa]'IEVI MOXHO NCMOJ1Ib30BaTb NOACTaHOBOYHbLIE
3HaKwu.

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

Mpnmep

B faHHOM NpuMepe packockl He HeCyT paBHOMEPHYH Harpysky:
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E

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 NOAXOAALLNT GUNbTP BbIGOpA.
Ecnwv HeT, co3painTe ero.

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

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

a. Bcnucke fleTanu nop Harpyskamm Bbi6epuTe OAVH U3 CNeAyoLLNX
BapVaHTOB:

*  BknawunTb getanu, NCNosb30BaThb (I)I/Ianp, YTOObI 3a4aTb
AeTasin, KOTOpPble HaXxo4ATCA Mo Harpy3|<0|7|.

*  WUcknwounTtb getanun, Ncnosb3oBaThb (I)I/I.ﬂpr, UTObbI 3a4aTb
AeTasin, KOTOpPble HE HAaX04ATCA No4 Hany3KOI7I.

b. BbibepuTe BO BTOPOM cnvicke GuabTp Bbibopa.

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

Mpnmep

B faHHOM NpuvMepe paBHOMEPHYHO Harpy3sky HecyT AeTanu, COOTBETCTBYOLLMNE
duneTpy Beam_Steel:
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E CeolicTEa paBHOMERHOH HArpy3KN

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

¥]Fma rpynnel varpyskw  Tpynna 2 -

BenuumHa | Pacnpegenenue | 3arpysute naHens

V| JarpysuTe BROXEHME: He npukpennate -

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

OrpaHuuYMBaKOLLas paMKa HarpysKkmu

OzpaHuyuearowasl paMKa NpeacTaBnsieT coboi 06beM BOKPYr Harpy3Kku, B
kKoTopoMm Tekla Structures nLLeT HecyLLe Harpysky AeTanu.

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

Y Kaxzol Harpyskun nmeetcs cobCTBeHHast orpaHnyMBatoLLas pamka. MoxHo
onpesenvTb pasMepbl OrpaHMYMBatoLLel pamMkmn No ocsiM X, Y 1 Z TekyLuel
paboyeli N1ocKoCTU. PazaMmepbl OTCUMTLIBAOTCA OT ONMOPHOM TOUKM, IMHUN U
061acTn Harpysku.

PacctosHusa (cTp 37) cMeLLeHMst OT OMOPHOM ANHUN NAM 061acTy He BAUSHOT
Ha pa3Mep OrpaHMNYBaloLLLE PAMKU.

3.3 /I3MeHeHue Harpy>KeHHOro oTpesKa uamn oébnactm

Ecnn nuHelnHas, pacnpegeneHHas Uiy paBHOMepHas Harpyska BO3AenCcTByoT
Ha OTPe30K UM 061aCTb, KOTOPbIe CNI0XHO BbIOpaTb B MOAeny, BblibepuTte
COCeZHWNN OTPe30K UM 0bnacTb. 3aTeM onpeaennTe pacCTOAHNSA CMeLLeHNs
OT TOYeK Hayana oTcyeTa Harpysku, YTobbl 3a4aTb OTPE30K WK 06NacTb.
Harpy><eHHbI1 0TPe30K MOXHO YKOPOTUTb, YAANHUTL U Pa3genunThb, a
Harpy>eHHy 061acTb — yBeIUYNTb AN YMEHbLUUTb. PaccToAHMSA
CMeLLeHNs MPUMEHSAIOTCSA TONIbKO K BHELLUHVM KPOMKaM Harpy3ok, HO He K
OTBEepPCTUSIM B PaBHOMEPHbIX HarpysKkax.

YT06bl 334aTb PACCTOAHUSA CMELLEeHUS ANS HAarpy3Ky, BbIMONHUTE CiedytoLLme
AeNCTBUA.

1. [Baxabl WeNKHUTE HarpysKy, YTo6bl OTKPbITh 411aN0roBOe OKHO ee
CBOWCTB.

2. HaBknagke PacnpepeneHwve BBejyTe 3HaYeHMe PacCTOSAHUIA B NONAX
PaccTtosiHuA:
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*  YT0b6bl yKOPOTUTb UN Pa3fennTb OTPe30K NOA NNHENHOW HarpysKkowm,
BBEAMTE MNOJIOKNTE/IbHbIE 3HaYeHVsa a u/unu b.

*  YT06bI YANVHUTBL NVHENHYO Harpy3Ky, BBeAUTe oTpuLaTe/IbHble
3HaueHuna a n/mnn b.

szl o] e’ P

*  YT106bl yBENIMUNTL 061aCTb NOZ pacnpeAeneHHOM Harpyskom nam
PaBHOMEPHOW Harpy3komn, BBeANTe NONOXNTEIbHOEe 3HaYeH e a.

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

/T/

s

3. Haxmute N3MeHUTb, YTOObI COXPaHUTb N3MEHEHUS.

Cm. TakXXe
VI3meHeHVrie MecTonoNoXeHNA U KOMMNOHOBKU Harpy3sku (ctp 40)

MNepemelleHne KOHLA NN yria Harpyskm ¢ MOMOLLLIO py4yek (cTp 43)

3.4 V3meHeHMe pacnpeaeneHnsa Harpysku
Mo>HO n3MeHUTb TO, kak Tekla Structures pacnpegensietT Harpysku.

1. [BaxAbl WeNKHUTE HarpysKy, YTo6bl OTKPbITb 41an0roBoe OKHO ee
CBOWCTB.

2. [leperiagnte Ha BKIaAKy 3arpy3uTb NaHesb.

3. B cnucke Kpy4yeHue BbibepuTe, B O4HOM UN B ABYX HanpaBieHUsaX
pacnpeiensitb Harpysky.

4. Ecnm napameTp Kpy4yeHue ycTaHOBNEH B 3HaYeHWe OAWH, 3asaliTe
HamnpasneHne 0CHOBHOM ocu. Ecnn napameTp Kpy4yeHue yctaHOBNEH B
3HayeHVe ABOMHON, He06X0AMMO 33aTb HarnpaB/ieHne OCHOBHOWN OCK,
YTO6bI MOXHO 6bII0 BPYUHYH OMNpeAenTb BeC Ha OCHOBHO OCH.
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BbINONHNTE OAHO V3 CIeAyHOLLNX AEACTBUIA.

*  YT06bl BEIPOBHSATH HanpaBneHe OCHOBHOM OCU MO AeTanu, HaxMuTe
kHonky MapannenbHo getanu nnv NMepneHAUKYNSAPHO AeTanu U
BblGEpUTE AeTanb B MOAENN.

*  Yro6bl pacnpesennTb Harpy3ky B HanpasneHun rnobansHom ocn X, Y
nnn Z, eBegute 1 B COOTBETCTBYIOLLIEM MOJe B pa3sgesne HanpaBneHue
OCHOBHOIA ocu.

*  YT06bl pacnpesennTb Harpy3ky B HECKONBKMX HanpaBneHusx
rnobanbHbIX OCeil, BBeAMTE KOMMOHEHTbI BEKTOPA HanpaB/eH s B
COOTBETCTBYIOLLUMX MONSX B pa3gene HanpaBneHue oCHOBHOW ocu.

UTob6bl NpOBEPUTHL HanpaB/ieHe OCHOBHOW OCY BbIOpaHHOIM Harpy3km Ha
BUAE MOZenu, HaxmMmTe KHonKy OTo6pa)kaTb HanpaBneHne Ans
Bbl6paHHbIX Harpy3sok. Tekla Structures noka3biBaeT OCHOBHOe
HanpasieHne KPacHOM INHNENN.

B cnncke ABTOMaTUUeCKUV BeC Ha OCHOBHOW ocu BbibepuTe, byaeT nn
Tekla Structures aBToMaTUYeCKy B3BELLNBaTbL OCHOBHOE HanpaBfeHve B
pacnpeseneHnn Harpysku.

MNpw BbI6Ope BapraHTa HeT BBeanTe 3HaveHMe B rnone Bec.

B none Yron paccenBaHus Harpy3Km 3aZaite yron, Noj KOTopbIM
Harpy3ka npoeLpyeTcs Ha OKpyXatoLLe AeTanu.

B cnvcke Ncnonb3oBaTb pacnpepaeneHne Harpyskm ans
Hepas3pbIBHOW CTPYKTYpPbl PaBHOMEPHOW HarpysKku 3ajante
pacrnpejeneHvie onopHbIX peakunii B nepBoM 1 NociegHemM nponetax
HenpepbIBHbIX NepekpbITUIA.

*  Bbibepute fia 415 UCNONb30BaHUS pacnpegeneHmns 3/8 n 5/8.

N C N
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r f
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*  BbibepuTe HeT ansa ncnonb3oBaHusa pacnpegeneHns 1/2 n 1/2.

Haxmute UI3SMeHUTb, YTO6 I COXPaHNTb M3MEHEHNA.
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Mpumep

Mpwv pacnpocTpaHeHn Harpy3kn B AByX HarnpaBieHUsiX aBTOMaTUYeCKuiA BeC
OCHOBHOI OCU 1 3HaYeHWe Beca BAVSIIOT Ha A0 HarpysKku, npuiaraemMble K
OCHOBHOI OCU U K NEPNEHANKYNSIPHO OCK.

*  Ecim napameTp ABTOMaTU4YeCcKniA Bec Ha OCHOBHOIA ocm MeeT
3HauyeHVe fla, To pacnpegeneHve 6yAeT NPONopLUMOHaNbHO TpeTbeit
CTeneHu A/IMH NHTEePBAsIoB B 3TUX ABYX HanpaBieHUsiX. 3TO 3HAYUUT, Yem
Kopoue MHTepBas, TeM 60/blue BO3AENCTBYOLLAA Ha HEro A0St Harpy3Kku.
Mpwv 3TOM 3HaYeHMe NapameTpa Bec HM Ha YTO He BAKSseT.

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

CM. Takxke
MNapameTpbl NnaHenun Harpysok (ctp 115)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 34)

3.5 NIameHeHne MeCTONO/NTIOXKEHUSA N1 KOMIMOHOBKM
Harpysku

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

Mpexae yem NPUCTYNUTL:

"
«  Y6eauTech, UTo NepekstoyaTesns NMpsMmoe n3MmeHeHue R aKTVBEH.

PacnpegeneHue 1 U3MeHeHMe Harpy3ok 40 M3MeHeHe MeCTOMONOXEHWS NN KOMIOHOBKM
Harpysku



* BbibepuTe Harpysky.

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

Ecnm BbIGpaTh pyyKy 1 HaBeCTU yKa3aTe b MbILIM Ha 3HAYOK i , Tekla
Structures oTO06pa3unT NaHeNb NHCTPYMEHTOB C AOMONHUTEIbHbIMU
KOMaHZaMu Ans n3MeHeHns obbekTa. Habop A0CTYyNMHbIX KOMaHA, 3aBUCUT
OT TMMNa U3MEHAEMOMN HarpysKku.

COBET T[lepeTtackuBas pyuky, yaepxusanTe knasuwy Shift, utobbl
nosib30BaTbCA NepekatyaTensiMmm Npmeaskn. Mo ymonyaHumio
nepekatoYaTeny NPUBA3KM HeaKTUBHBbI, YTO6bI ObIN10 NpoLLe
nepeTaLmTb pPy4Ky B 1t060e MecTo.

YT06bI UISMEHUTb MECTOMOJIOXKEHME NN KOMIOHOBKY Harpy3Kku, BbINOAHUTE
cnegyroLe Aencrsus.

3apava AeiictBne Tunbl Harpysok
PaspewnTb 1. BbibepuTe pyuKy B ONOPHOM ToueuHble
OMOPHOI TOUKe TOUKEe Harpysku. Harpysku,
Harpysku 2. Ha naHenu NHCTpyMeHTOB INHENHbIE
ABUraTbCA B Harpysku,
OZHOM U ABYX WwenkHuTe 4, 4To6bI yKasaTs, pacnpeseneHHble
HarpaBneHmsix KaK MOXeT ABUraTbCa pyyKa: Harpysku,
TO/IbKO B OAHOM HanpaBNeHUn | repmmepatypHble
(Z) vnwn B ABYX (X ' Y). HarpysKu,
Takxxe MOXHO HaxaTb knasuwy Tab, | BETPOBbIE
npeABapuTesIbHO BbIOpPaB pyyKy. Harpysku
MNepemecTnTb MepeTaLumTe pyyky B ONOPHO TouKe | Bce Harpysku
TOYEYHYH Harpysku B HOBOe MecTO.

Harpysky uam
KOHeL, UK yron

Harpysku

Harpyskm
MNepemecTnTb MNepeTawmTe pyyky TMHUU B HOBOE | JIHelnHble
NVIHENHYHO MecTo. Harpysku,
Harpysky nauv pacnpejeneHHble
KPOMKY Harpyskm Harpysku,

paBHOMEpPHbIe
Harpysku,
TemMnepaTypHble
Harpysku,
BeTpOBble
Harpyskm
lNokasaTb Uau 1. BbibepuTe pyuky. NnHenHble
CKpbITb Harpysku,

P 2. HanaHenu MHCTpPyMeHTOB Py
AnaroHanbHble A pacnpejeneHHble
pasmMepbl LLENKHATE ~. Harpysku,

Pacnpe,qeneHme N M3ME€HeHWNe Harpy3ok 41 Vi3MeHeHMe MeCTONoN0XEeHNS NIV KOMIOHOBKN




3apava [eiicTtBne Tunbl Harpysok
paBHOMEpHbIe
Harpysku,
TemnepaTypHble
Harpysku,
BETPOBble
Harpyskm
N3meHnTL pasmep | MNepeTalymte CTpesnky pasmepa B NnHenHble
HOBOE MeCTO UW: Harpysku,
acnpezeneHHble
1. BblbepuTe cTpesnky pasmepa, Ear p3|f'|/|
KOTopyto TpebyeTcs aB%Me, oo
nepemMecTnTb. P P
Harpysku,
YT06bl N3MEHUTL pa3mMep C TemnepaTtypHble
0601X KOHLIOB, BbibepuTe 06e | Harpysku,
CTPenKu. BETPOBble
2. BeeawuTe C knaBuaTyphl Harpyskm
3HaueHne, Ha KoTopoe
TpebyeTcs N3MEeHUTb pasmep.
YTObbl HaYaTb CO 3HaKa «MUHYC»
(-), BOCnonb3ynTech Lndposoi
KnaBnaTypoi.
YTobbl BBECTN abCONOTHOE
3HayeHne pa3mepa, cHavana
BBeAuTe 3HaK $, a 3aTem
3HaueHwe.
3. Haxwmute knasuy Enter nnu
KHormky OK B fnanioroBom okHe
BBeauTe mecTtonosioXXeHue B
BUAe umncna.
MNokasaTb nawu 1. BblbepuTe pyuky. PaBHOMepHbIe
CKPBITL PyHK 2. Ha naHenu NHCTpyMeHTOB Harpyski
CpeAHVX Touek B
PaBHOMEPHOIA LLenKHuTE /7.
HarpysKkm
fo6aBnTb MNepeTawimTe pyyky cpeAHen Toukn | PaBHOMepHble
rN10Bble TOYKW B o Harpyskm
y ~*" B HOBOE MeCTO. Py
paBHOMEpPHYHO
Harpysky
YpaneHve tovek | 1. BblbepuTe 04HY NN HECKONLKO | PaBHOMEpHbIe
N3 paBHOMEPHOW OMOPHbIX TOYEK. Harpyskm
HarpysKkm
Py 2. Haxwmute knasuwy Delete.
Pacnpe,qeneHme N M3ME€HeHWNe Harpy3ok 42 VI3MeHeHre MeCcToONOI0XEHNS AN KOMMOHOBKM

Harpysku



CM. TaK)Ke

MNepeMelleHMe KOHLA AW Yria Harpy3km C MOMOLLbIO pyyek (cTp 43)

3.6 lNepemelleHVe KOHLA UIN Yyriia Harpyskwu c
NOMOLLbI0 pyyeK

Tekla Structures o603Ha4aeT KOHLbI 1 YI/bl HArpy30K py4kamu. C mMOMOLLbHO
3TUX PyYeK MOXHO nepemeLLaTb KOHLbI U Yrbl HAarpy3ok, He UCronb3ys
PeXnM MPSAMOro N3MeHeHMUs.

=
1. Yb6eanTech, UTO nepeknroyatess NMNpsamoe nNsmeHeHme R He aKTUBEH.
2. BblbepuTte Harpysky, YTo6bl OTO6PA3NTL ee pyUKU.

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

3. LUWenkHnTe pyuky, KOTOpyto TpebyeTcs nepeMecTnTb.
Tekla Structures BblgensieT pyuky.

4. TlepemecTuTe py4Ky TaK Xe, Kak loboin gpyroin ob6bekT B Tekla Structures.

Ecnn B meHto ®aian --> Hactpoiiku --> MNepekntoyaTenm yctaHoOBEH
dnaxok MepeTackmBaHUe, NPOCTO NepeTaLLnTe pyyKky B HOBOE MeCTO.

CMm. TaK)Ke

I3MeHeHVre MecTononoXeHNsA U KOMMNOHOBKU Harpy3ku (ctp 40)

PacnpegeneHune n N3MeHeHMe Harpy3ok 43 MepemeLLeHMe KOHLLA UK yr/a Harpysku ¢
MOMOLLIbIO py4ek



4

4.1

PaboTa c Harpyskamm u
rpynnamMmm Harpysok

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

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIKaM HUXE:

MacwtabrpoBaHme Harpy3ok B BUAAxX Mogenu (cTp 44)
lNpoBepka Harpy3okK n rpynn Harpysok (cTp 45)
MNepeMelleHme HarpysokK B ApYryro rpynmny Harpysok (ctp 48)
SKCMNOPT rpynn Harpy3ok (cTp 49)

VimnopT rpynn Harpy3sok (ctp 49)

MaCU.IT36I/IPOBaHVIe Harpysok B BUaax Mmoagenu

Tekla Structures MoxeT MacLLTabrpoBaTh Harpysky BO Bpems
MOZAeNIMPOBaHNS. ITO rapaHTUpPYeT, YTO Harpy3Km He ByAyT HaCTONbKO Masbl,
YTO6bI BbITb HE3aMETHbLIMU, UAN HACTONBKO BEKM, YTOBbI 3aCNOHATL

CTPYKTYpPY.

1. B wmeHo ®aiin BbibepuTe HacTpouikm --> MapameTpsbl 1 nepenguTe K
HacTporikaMm 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 Harpy30K BeIMYMHOM
10 kH n 6onee — 2500 mm. Tekla Structures nMHeMHO MacTabupyeT ANUHY

PaboTa ¢ Harpyskamu 1 rpyrnnamm Harpy3ok 44 MaclwtabrpoBaHme 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

HMermu opsremvaipo: MuHmaneAbii pasmep  1000.00 Hfm pasen 500.00 vt
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

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

CM. TaK)Ke

PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 44)

4.2 TpoBepKa Harpy3okK v rpynn Harpy3sok

[ns NpoBepKY Harpy3oK 1 rpynn Harpy3ok NpeaycMoTPeHO HeCKOJIbKO
Ccnocob6oB.

3anpoc CBOMCTB Harpysku

MO>XHO NpOBepUTb rpynny Harpy3ok 1 BENNUYNHY Harpysku 1 0Tob6pasnTb nx
Ha Buge mogenu. Tekla Structures Takxe BbIBOAUT AOMONHUTENbHYHO
NHGOPMALIMIO O Harpyske B 41a0roBOM OKHe 3anpocuUTb 06BEKT U
BblAeNseT AeTann, HecyLume Harpysky.

1. BblbepuTe Harpysky Ha BUAE MOZENN.

2. LUWenkHnTe NpaBoi KHOMKOW MbILLU U BblbepuTe 3anpocnTb.

Tekla Structures oTobpa>kaeT rpynny Harpysok 1 BeAUUnHY Ha BUAE MOLENN U
BblAeNseT AeTanun, HecyLime Harpysky. Takxke NosABAAETCA AMAIOrOBOe OKHO

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 45 MpoBepka Harpy3okK v rpynn Harpy3ok




3anpocnTb 06bEKT, cogepXKallee AOMONHUTENbHY MHGOPMALIMIO O

Harpyske.

&5 3anpocuTs obmert [E=8 ol =35
MaeHtudmkaTop: 1011 Twun: 50 Cragma chopkm: 1 Cragua getanm: 1
ITD"-IE"{HEI.FI HarpyIRa -
Crma [H] : Fx = 0.00 Fy = 0.00 F= = -100000.00

Momemr [Hu] - Mxx = 0.00 Myv = 0.00 Mzz = 0.a0

I om0 IEDAT S TRED -

MoeHTH}MRaTop pOIMTEIRCHODD SHeMeHTa: 0

¥iAa THIIA : loadm pointload

Hawamo moopIMHAT [bod] D x = Fe000.00 v = I0000.00 = = FE00_00

PasMep OrpaHMYMESFWEN pamed [md] @ x = 1000.00 v = l000.00 =z = l00o. o0

Migi. pasSWep ODPParDMIMEarWel pawmi (] c x = FEEO0.00 vy = Z9E00.00 = = E700.00
Maxc. pasSMep OTpESTCIMESHUEH pamMKi [wmw]: x = FEE00.00 v = 20E00.00 = = Earannpy i)
MiE TPPYITE HADD 7S : Tpyrma 2

FHMIETH TeTaTT H

ERMoNMTE /MOEHOYMTE MIETh TeTaAmM: BRINUATH

OnpepeneHuve rpynnbl Harpy3ok, K KOTOPOW NpUHaANeXuUT

Harpyska
MOXHO NPOBEpPUTb, K KakM FpyrnmnamM Harpy3ok NpuHaanexar BblbpaHHble
HarpysKku.

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

YT0bbI BbIOPaTh HECKONBLKO HAarpy3ok, yaepxxmsanTte knasumwy Ctrl nnu
Shift.

3. B awnanorosom okHe lNpynnbl Harpy3oK HaxmuTe KHornky Fpynnsbl
Harpysok no Bugiam Harpysok.

Tekla Structures BblAensieT rpynmny Harpy3oK B 41aoroBOM OKHe.

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 46 MpoBepka Harpy3oK v rpynn Harpy3ok




Kak y3HaTb, Kakue Harpy3ku BXoAAT B rpynny Harpysok

MO>XHO NpoBepuTb, KakMe Harpy3skmn NpuHaanexar K BblopaHHOM rpynne
Harpysok.

1. HaBknagke PacuyeT v npoekTupoBaHme BbibepuTe Mpynnbl Harpy3sok.
2. B ananorosom okHe Fpynnbl Harpy3sokK:

a. BbibepuTte rpynny Harpysok 13 cnmcka.

b. HaxmuTe kHonky Fpynnbl Harpysok nNo BUAam Harpysok.

Tekla Structures BblgensieT B MOAENN HArpy3Ku, MpUHaAiexallne K
AAHHOU rpynne Harpysok.

MpoBepka Harpysok c NOMOLLbIO OTYETOB

MOXHO CO3jaBaTb OTYETbI MO Harpyskam v rpynnamM HarpysokK u
NCNOMIb30BaTh UX AN NPOBEPKM MHGOPMALMM HArpy30K 1 rpynmn Harpysok.

Mpw BbI6Ope B OTUETE MO Harpy3kaM CTPOKW, coAepxalleit naeHTudmkaTop,
Tekla Structures BblZensieT 1 BolbpaeT COOTBETCTBYHOLLYHO Harpysky B
mMozenu.

B Tekla Structures npefycMoOTpeHbI cneayroLime CTaHAAPTHbIE WaboHbI
OTYETOB AJ/151 HAarpy30K 1 rpynn Harpy3ok:

* L Loaded Part

* L Loadgroups

* L Loadgroups and loads
* L Loads

* L Part Loads

Mpumep

Ansa oTyeTa B JAHHOM MNpyIMepe NCNob3yeTcs LWabaoH
L Loadgroups and loads:

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 47 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 Harpysok, K KOTOPOI MPUHAANEXNUT Harpy3ka, Uau
nepemMecTuUTb Cpa3dy HECKObKO Harpy3oK B ApYryto rpynmny Harpy3ok.

YT06bl NepeMecTUTb Harpy3ku B Apyryto rpynmny Harpy3ok, BbIMOJAHWUTE O4HO

13 CnesyroLmnx A4enNcTBui.

3apgaua

DenctBue

I3mMeHeHwMe rpynnebi
Harpy3oK Anst Harpysku

ABaxabl LLEeKHNTEe Harpysky B Mojenun.

2. B AnanoroBoM OKHe CBOWCTB Harpy3sku:

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

b. HaxwmuTte KHoMky N3MeHUTb.

MepemeLleHne Harpysok B
APYryr rpynny Harpysok

BbibepuTe Harpysku B MOAeNu.

2. HaBknasake PacyeT n npoeKTupoBaHue
BblbepuTe Mpynnbl Harpysokx.

3. B avanoroBom 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 1 rpynnamu Harpysok (ctp 44)

48
Harpysok

MNepemelleHve Harpy3oK B ApYryro rpynny



4.4 SKcCnopT rpynn Harpysok

Fpynmbl HAarpy30K MOXHO 3KCMOPTMPOBaThb B Galin 1 3aTeM UCNONb30BaTb VX B
Apyroii mogenwn Tekla Structures.

Mpexae Yem NpUCTynnTb, y6eanTech, YTO HEObX0AMMbIe rpyMnbl HAarpy30K
CO34aHbl.

1. HaBknagke PacyeT v npoekTupoBaHune BbibepuTe Mpynnbl Harpy3sok.
2. B awanorosoM okHe lpynnbl HarpysoK:

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

YT06bl BbIGpaTh HECKOILKO FPYMN Harpy3ok, yaepXnBanTe KnaBuLly
Ctrl nnun Shift.

b. HaxmuTe KHONKy 3KCNOPT.
3. B AvanoroBom okHe DKCMOPTUPOBAaTb rPynnbl Harpy3oK:

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

b. Beeaunte umsa gnsa ¢arina B nose BolbpaHHbIe.

c. Haxmunte OK.

®arinbl rpynn Harpy3oK VMeKT paclupeHmve . 1gr.

Cm. TakXKe
VmnopT rpynn Harpy3ok (cTp 49)

lpynnnpoBaHve Harpysok (ctp 19)

4.5 ViMnopT rpynn Harpysok

FPynnbl HAarpy30K MOXHO MMMNOPTMPOBATbL U3 Apyro mogenn Tekla Structures,
npeABapuTenbHO 3KCNOPTUPOBaB NX B Gal.

Mpexae Yem NpUCTYNnTb, ybeamnTech, YTO HeOobXoAVMble TPynrbl HAarpy30K
3KCMOPTUPOBaHLI B dalin.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BblibepuTe MPynnbl Harpysokx.
2. B awnanorosoM okHe pynnbl HAarpy3oK HaxmuTe KHoMnky MMnopTt.
3. B awnanorosoM okHe UMNOpTMpOBaTb rpynnbl HarpysKu:

a. Hanawmte nanky, B KOTOPOW HaxoAMUTCA ¢ain rpynmn Harpysok.

b. BbibepuTe $arin rpynmn Harpysok (. lgr) AN MMNopTa.

c. Haxmunte OK.

PaboTa ¢ Harpyskamu 1 rpyrnnamm Harpy3ok 49 JKCAOPT rpynn Harpy3ok



CM. Takxe
SKCMopPT rpynn Harpysok (ctp 49)

lpynnupoBaHue Harpysok (cTp 19)

PaboTa ¢ Harpyskamu 1 rpynmnamm Harpysok 50 ViMmopT rpynn Harpysok



5 Co34aHVe pacyeTHbIX Mojenen

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

YT06bI Y3HaTb H60/bLUE, NepenmTe No CCbikaM HXe:

OnpegeneHve OCHOBHbIX CBOWCTB pacyeTHOM Mogenn (ctp 51)
O6bekTbl, BKIHOUEHHble B pacyeTHble Mogenn (cTp 52)
Bbibop npunoxeHns pacyeta (ctp 54)

Co3gaHue pacyeTtHou mogenu (ctp 55)

5.1 OnpepeneHve OCHOBHbIX CBOMCTB pacyeTHOM

Moaenu

I'Ipe>|<p,e YeM CO34aBaTb PaCyHETHYHO MOAe b, HeO6XOﬂ,I/IMO onpeaenntb
OCHOBHble CBOWCTBA pacquHoM MOJeNn, Takme Kak NnMa pacquHon MoJdenwu,
cnocob CO34aHuA, a TakKxKe cnocob pacyeTa.

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

2. B ananorosom okHe PacyeTHble 1 NPOEKTHbIE MOAENN HaXMUTe
KHomnky Co3paTthb.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:
a. BeeauTe yHMKanbHOe UMK 418 pacHeTHOWN Mogenu.

Hanpl/lMep, MO>XXHO 3a4aTb NMA, OMNMncbiBaroLLlee 4acCTb (1)I/I3VILI6CKOI‘/JI
Mo4enn, KOTOpyro HeO6XOﬂ,I/IMO paccynTaTb.

b. BbibepuTe CNocob CO34aHNA pacHeTHON MOZenNu.

Co3zaHue pacyeTHbIX Mojenen 51 OnpegeneHne 0CHOBHbIX CBOWCTB pac4eTHOM
mMozenu



5.2

BHe 3aBMCMMOCTM OT BbI6paHHOrO clNocoba 06BbEeKThI IEFKO MOXHO
6yaeT 406aBUTb W YAANNTb BNOCNEACTBUN.

MNpu BblIbOpe cnocoba Mo BbiIGpaHHbLIM AeTaNAM N HarpysKam nam
3aaaTb OCHOBaHMe Mojenu, BbiI6pas AeTann U Harpysku
BblbepuTe AeTann 1 Harpysku B pacyeTHOM Mogenu.

C. Yrobbl cAenatb pacyeTHyHO Mojesb 6osiee TOUHOW, BbibepuTe
$VNbTP B CNcke PUNBLTP BTOPOCTENEHHbIX 3/1IEMEHTOB.

d. Ha Bknagke PacyeT nameHUTe MeTOZ pacyeTa, ecin TpebyeTcs
BbIMNOMIHUTb HENVIHENHbI pacyeT.

e. [puv Heobxo0AMMOCTI ONpeennTe Apyrve CBONCTBA Pac4eTHOMA
Mozenu.

f.  Haxmunte OK.

Cm. TakXKe

CBowcTBa pacyeTHoM mogenu (ctp 121)

O6bekTbl, BK/IHOUEHHble B pacyeTHble Mogenn (cTp 52)
Bbibop npunoxeHus pacyeta (cTp 54)

Co3zaHune pacyeTHoOM Mozenu (cTp 55)

O61beKTbl, BK/IIOUYEHHbIe B pacyeTHbIe MoAaennm

MOXHO onpeaennTb, Kakne 06beKTbl JOMXKHbI BKNHOUATLCA B PACHETHYHO
Mogesnb. Tekla Structures aBTomaTU4eck BKIOYAET UAN UTHOPUPYET
HeKoTopble 06 beKThI.

CnepytoLme GakTopbl BANSKOT Ha TO, Kakne ob6bekTbl Tekla Structures
BK/IHOYAET B pacyeTHbIe MOAENN:

+ To, Kakre 06beKTbI Bbl BbIbMpaeTe, JobaBnsieTe, yaansere Unm
nrHopupyete

+  Cnoco6 co3gaHnsa pacyeTHo MoAenn
«  ®UNLTP pacyeTHON Moaenu

Tekla Structures urHopupyet B pacueTe ciefytoLLe 06beKThI, Jaxe eCivi OHU
BK/IFOUYEHbI B PACHETHYH MOZENb:

«  OTdunbTPOBaHHbIE AeTanu N Harpysku

*  O6BbeKTbl KOMMNOHEHTOB (Masible AeTanu, 60NTbI U apMaTypPHbIe CTEPXKHU)
« [leTanu c pacyeTHbIM kaccom MponycTnTb

« [leTanu, pacueTHas geTasnb KOTOPbIX bblia yaaneHa

Cnep,yrou_l,me KOMIMOHEHTbI 3a4al0T paCyeTHbIE CBOICTBA CO34aBaeMbIX
,u,eTane|7|, MO3TOMY 3T A€Ta BKNTHOYAKOTCA B paCcHeTHbIE MOAENN!

Co3aaHre pacyeTHbIX Mogenel 52 O61beKTbI, BKIHOUEHHbIE B pacyeTHble MOAENN



* HaBec (S57)
+ 3paHue (S58) 11 (S91)

+  dopmMumpoBaHue nepekpbiTUA (61) 11 (62)

+ depma (S78)

Cm. TaK)Ke

Crnocob cosgaHmsa pacyeTHoM Mmogenu (cTp 53)

®dunbTp pacyeTHOM Mmogenwn (ctTp 54)

JlobaBneHvie 06BEKTOB B pacyHeTHYH MoZenb (CTp 67)

YaaneHne o6bekToB 13 pacyeTHOW Mozenu (CTp 68)

YpaneHue pacyetHoun getanu (cTp 88)

MNapameTpsbl 1 LiBeTa pacyeTHbIX kaccos (cTp 140)

Cnoco6 co3gaHusa pacyeTHOW MoAaenu

OnpeaennTb, Kakne 06BeKTbI AOIKHbI BKAKOUYATHCA B PACUETHYHO MOAENb,
MOXHO MyTem Bblbopa crnocoba co3aaHnsa pacyeTHON Mogenu.

Bo3MoXxHbIe cnocobbl CO34aHnA pacquHoM Moaenwu:

BapuaHT

OnucaHue

MonHaa mopgenb

Bkntouaet Bce rnaBHble JeTann 1 Harpysky, 3a
NCKOYEHVEeM JeTanei C pacyeTHbIM KJ1aCcCoM
UrHopupoBaTb. Tekla Structures aBTomaTnyeckm
fobasnseT dunsnyeckme 06 beKTbl B paCUeTHYHO
MoZenb Npu NX CO3LaHUN.

Mo BbI6GpaHHbLIM
AeTansm n Harpyskam

BkntouaroTCcs TONbKO BblIbBpaHHbIe AeTanu U Harpysku,
a Takke AeTanu, co3jaBaeMble KOMMOHEHTaMMU.

YT106bl BNOCAEACTBMM A06ABUTL WU YAANUTE AeTanu
N Harpy3Kku, UCNob3yiiTe cneayroLume KHOMKM
ANanoroBoro okHa PacueTHas 1 NpoeKkTHas
Mopenu:

+ [fo6aBuTb Bbi6paHHbIe AeTanun

*  YpanuTb Bbi6paHHble geTanm

3aaaTb OCHOBaHue
mMopenwu, sbi6bpas
AeTanun n HarpyskKu

BkntovaeT TONbKO Bbl6paHHbIe KONOHHbI,
nepekpbITUSA, 6anku nepekpbITUn N Harpysku. Tekla
Structures 3aMeHsieT KOJIOHHbI B $U3MYeCcKon Mogenm
Ha onopel.

Cm. TaK)Ke

®PunbTp pacyeTHOM Mmoaenwn (cTp 54)

Co3gaHue pacyeTHbIX MOgenel

53 O61BEKThI, BKAHOUEHHbIE B pacyeTHble Moaenn




5.3

Co3aaHue pacyeTHoM mogenu (ctp 55)
JlobaBneHvie 06beKTOB B pacyHeTHYH MoZenb (CTp 67)
YpaneHve o6beKkTOB U3 pacyeTHOM Mojenu (cTp 68)

N3meHeHVe cnocoba co3gaHns pacyeTHoM Mozenu (cTp 60)

dnnbTp pacyeTHOU Mmopaenu

Bbl6paTb A€Tann AnAa BKAKNYEHWA B paCyH4eTHYHO MOA4e/1b NN NCKTIOYEHNA N3
pacquHon Mozaesin MOXXHO C MOMOLLIbHO c|>|/|r|pra pacquHoM Moaenu.

®PunbTp pacyeTHOM Mojenn paboTaeT NOAZO6HO PUNLTPY BbI6OPA, OAHAKO
Tekla Structures coxpaHsieT HaCTPOWVKM B CBOMCTBAX pacyeTHOW MoAenu. ITo
O3HauaeT, YTO Bbl MOXeTe BEepPHYTbCSA 1 MPOBEPUTb KpUTEPUU,
NCNONb30BaHHbIe 415 BbIbOpa 06bEKTOB.

Tekla Structures aBToMaTmnyeckm ob6aBNsieT HOBble 06bEKTbI, CO34aBaeMble B
bur3MYecKor MOgENN, B pacUeTHY MOZEe/b, eC/IN OHM COOTBETCTBYHOT
KpuTepusam GunbTpa pacyeTHON Mogenu.

COBET ®unbTp pacyeTHo Mozenu no3sonsieT oTGUAbTpoBaTh HeHecyLLme
KOMMOHEHTbI — Hanpumep, Nepuna — 13 pacyeTHoON Moaenu.

CM. TaK)Ke

O6bekTbl, BKIHOUEHHble B pacyeTHble Mogenn (cTp 52)

Bbi6Op Npuo)KeHUs pacueTa

C Tekla Structures MOXHO MCMOb30BaTb Pa3INYHbIE MPUIOXKEHNSA pacyeTa.
Takke MOXHO nepejaBaTb pacyeTHble JaHHble B HECKONbKMX dopmaTax.

Mpexae Yyem NpUCTYNnTb, yoeamnTech, YTO Ha KOMMbOTepe YCTaHOB/EHbI
HeobxoAMmoe npunoxeHve (NpuaoxeHns) pacdeta un Tekla Structures. Takxe
HeobX0AMMO YCTaHOBUTb MNPSIMYHO CBA3b (MOAY/b COnpsixkeHuns) mexay Tekla
Structures n KaxzpIM 13 NPUNOXKEHWIA pacyeTa. ECin OHU He yCTaHOBEHB,
MHOrVe 13 napamMeTpoB NPUIOXKEHWIA pacyeTa byayT HeZOCTYMNHbI.

UTOo6bI ONpesennTb, Kakoe NPUNOXeHWe pacyeTa nam dopmart cnesyet
MCNoNb30BaTb A1 PACHETHON MOZENW, BbIMOSIHUTE CefytoLLne AeACTBYS.

1. B Tekla Structures neperignte Ha BK1aAKy PacueT n npoekTupoBaHue 1
BblbepyTe PacyeTHble N NPOEKTHbIE MoAenn.

2. B amanoroBom okHe PacyeTHble N NPOEKTHbIe MOAENWN BbINOJHNTE
O/HO V3 CNesyoLmnx AeiCTBUN.

*  Y106HI 3a4aTb NMpuaoXKeHne pacdeTa AN HOBOM pacquHon Mo4enwu,
HaXMUTE KHOTIKY CO3AaTb.

Co3gaHue pacyeTHbIX Mogenen 54 BbIbop npunoxeHus pacyera



54

*  YTO6bl MI3MEHUTL NPUIOXKEHNE pacyeTa AN1s CyLLecTByHoLLei
pacyeTHol Mogenu, BbibepuTe MOZeNb N HAXMUTE KHOMKY CBOMCTBA.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:

a. BbibepuTte npunoxeHue pacyeta B cnucke MpunoxkeHne pacyeTta
Ha Bkajke PacueTHas mogenb.

b. Haxmute OK.

Cm. TakXKe
O npunnoxeHusx pacyeta (cTp 12)

CeasbiBaHWe Tekla Structures c npunoxeHnem pacyeta (ctp 13)

Co3paHuve pacyueTHOU Mogenu

B Tekla Structures npefyCcMOTPeHO HECKO/IbKO CMOCOHOB CO34aHNSA pacyeTHOM
MoZenu.

YT0bbI Y3HaTb 6onblue, rlepe|7|,u,|/|Te MO CCbl/IKaM HWXe!

Co3zgaHune dnsnyeckon moaenn n3 sce Grnsnyeckon Mogenn n Moaenm
Harpysok (ctp 55)

Co3zaHune pacyeTHOW MoLenu ANa KOHKPETHbIX AeTanen U Harpy3ok (cTp 56)
Co3gaHvie mozenn MojanbHoro pacyeta (ctp 57)

KonupoBaHue pacyeTHon Mogenu (cTp 72)

Co3pgaHue pusmnyeckon moaenu ns scei pusmyeckon
Mozenn nu Moaenun Harpysok

MOXHO CO34aTb pacyeTHYH MOZe b, BK/IHOUAOLLYIO BCe AeTann N HarpysKku,
npucyTcTBytoLLMe B GU3NYECKO Mogenn.

Mpexae Yem NpUCTYNnUTb, CO3AalTe AeTanu 1 Harpysku, KoTopble TpebyeTcs
BK/IFOYNTb B PacUETHYH MOJeNb.

1. HaBknagke PacuyeT v npoekTupoBaHmne BoibepnTe PacyeTHble U
NpoeKTHbIe MOoAeNn.

2. B amanorosom okHe PacyeTHble U NPOEKTHbIE MOAENUN HaXMNTe
KHomnky Co3paThb.

3. B amanoroBom okHe CBOWMCTBa pacyeTHO Moaenu:
a. Onpegenvite OCHOBHblE CBOCTBA pac4eTHOM MOZeNN.

b. B cnucke Cnoco6 co3pgaHusa Ha Bklagke PacueTHas mogenb
Bbl6epuTe MonHas moaens.

Co3gaHue pacyeTHbIX Mogenen 55 Co3paHuve pacyeTHON Moaenu



C. |_|pI/I HEO6XOAI/IMOCTI/I BBeANTE TN N3MEHNTE OCTa/ibHbIE CBOICTBA
pacquHoVI Moaenu.

d. Haxmurte OK.
Tekla Structures aBToMaTn4eckn JO6aBASET B pacyeTHble MOAeNU, CO34aHHble

cnocobom MonHasa mopenb, Prsnyeckrie 06beKTbl MPY CO34aHNN STUX
06bEeKToB.

Cm. TakXKe

OnpegeneHyie OCHOBHbIX CBOMCTB pacveTHON Mogenwn (ctp 51)
CBoucTBa pacyeTHOM mogenn (ctp 121)

3meHeHVe pacyeTHbIX Mogenen (cTp 58)

N3meHeHMe cnocoba co3gaHms pacyeTHoOM Mogenu (cTp 60)

Co3paHmne pacueTHOW MoAenu Al KOHKPETHbIX AeTanen v
Harpysok

MOXHO CO34aTb PacYeTHYH MOZe b, BKIHOUAOLLYH TONIbKO BbibpaHHbIe
AETaNV W Harpy3Ku.

Mpexae Yem NpUCTYNnUTb, CO3AalTe AeTanu 1 Harpysku, KoTopble TpebyeTcs
BK/IKOUNTb B pacyeTHY MOJesb.

1. BbibepuTe 06BEKThI, KOTOPble TPebyeTCs BKAKUYMUTL B PpaCHeTHY MOAeNb.

2. HaBknagke PacueT n npoeKTupoBaHue BbibepuTe PacueTHble U
NpoeKkTHbIe MoAenu.

3. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAENN HAaXMUTe
KHornky Co3paThb.

4. B ananoroBom okHe CBOMCTBa pacyeTHOW MoAenu:
a. OnpegennTe 0OCHOBHble CBOVCTBA PacYeTHOM MOAE/N.

b. B cnucke Cnocob co3gaHma Ha Bkaake PacueTHasa moaenb
BblbepunTe Mo BbIGPAHHBIM AeTaNAM M Harpyskam 1y 3agaThb
OCHOBaHUe MoAenu, Bbibpas feTanu 1 Harpysku.

c. [pw HEOHBXOAMMOCT BBEAUTE NN U3MEHUNTE OCTaNlbHble CBOCTBA
pacyeTHOW Mozenn.

d. Haxmute OK.

OrpaHunyeHus

Ecnm co3path pacyeTHyro Mogenb ANs BbIGpaHHbIX 06 bEeKTOB U 3aTeM C
NOMOLLbI GUIBTPA UCKIKUYNTL HEKOTOPbIE 06BEKTHI, BEPHYTHLCS K
nepBoHa4yaIbHOMY Habopy 06BLEeKTOB ByAeT HEBO3MOXHO, aXe eC/In CHATb
duneTp.

Co3gaHue pacyeTHbIX Mogenel 56 Co3gaHue pacyeTHON Moaenu



Cm. TakXXe

OnpegeneHrie OCHOBHbIX CBOWCTB pacyeTHOM Mogenwn (ctp 51)
Cnocob cosgaHmns pacyeTHoM Mogenu (cTp 53)

CBoucTBa pacyeTHOM mogenn (ctp 121)

JlobaBneHvie 06BHEKTOB B pacyeTHYH MoZenb (CTp 67)
YaaneHve o6beKTOB 13 pacyeTHOM Mozenu (CTp 68)

M3meHeHwMe cnocoba co3aaHusa pacyeTHon Mogenn (cTp 60)

Co3paHue Mmoaenn MoAaanbHOro pacyeTa

N3 mogenein Tekla Structures MOXHO co34aBaTb MOAE/IN MOAAJIBHOIO pacyeTa.
B MoZensax MoZanbHOro pacyeta BMeCTO pacyeTta HanpsXeHuin onpeaenseTcs
pe30HaHCHasa YacToTa U CBA3AHHbIV C Heil XapakTep gedopmaumn
KOHCTPYKLMI (Tak Ha3biBaemble GopMbl KonebaHuin).

Mpexae YeM NPUCTYNUTb, CO3AaliTe AeTann, KoTopble TpebyeTcs BKAOUNUTL B
pPacyeTHY MoZenb.

1. Ecnu TpebyeTcs co34aTb pacyeTHY MOAeNb A5 KOHKPETHbIX AeTanel,
BblGEpUTE VX B MOZAENN.

2. HaBknagke PacueT n npoeKkTupoBaHue BbibepnTe PacyeTHble n
NpoeKTHbIe MoAeN .

3. B ananorosom okHe PacyeTHble M NPOEKTHbIE MOAeNN HaXMUTe
KHonky Co3paThb.

4. B ananoroBoM okHe CBOMCTBa pacyeTHOW MoAaenm:
a. OnpegenvTe OCHOBHblE CBOCTBA pac4eTHOM MOZenNu.

b. Ha Bknagke Pacuet B cnivicke Moaenb MoAanbLHOro pacyeTa
BblbepuTe Aa.

c. Haxmute OK.

CMm. TaKke
OnpegeneHre MOAANIbHbIX MacC A8 pacHeTHOM Mozenu (cTp 62)
OnpegeneHrie 0CHOBHbIX CBOWCTB pacyeTHOM Mogenn (cTp 51)

CBoucTBa pacyeTHOM mogenn (ctp 121)

Co3gaHue pacyeTHbIX Mogene 57 Co3faHuve pacyeTHON Moaenu



6 IamMeHeHre pacyeTHbIX
MoJesnen

B aTom pasjene pacCMaTpmBaeTCAd BHeCeEHNE N3MEHEHWNI B pacyeTHble
MOJEeJN, a TakKxXe pa60Ta C obbekTamu pacyHeTHbIX MOAGHEVI.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HIXE:

Kak npoBepunTb, Kakme 06beKTbl BKAKUEHbI B PaCHEeTHY Moenb (CTp 58)
3MeHeHVe cBONCTB pacyeTHOW Mozenu (cTp 59)

JlobaBneHvie 06beKTOB B pacyHeTHYH MOoZenb (CTp 67)

YpaneHve o6beKTOB U3 pacyeTHOU Mojenu (CTp 68)

Co3paHvie pacyeTHOro y3na (cTp 68)

Co3szaHune xecCTKol €BA3M (CTp 69)

ObbeanHeHe pacyeTHbIX y310B (cTp 70)

KonupoBaHue pacyeTHoOn Mogenu (cTp 72)

YpaneHve pacyetHon mogenu (ctp 72)

6.1 Kak npoBepuTb, Kakme 06beKTbl BKJIlOUEHbl B
pacyeTHylo mojaenb

MOXHO NPOBEPUTb, Kakmne AeTasn U Harpy3kn BKAKOUYEHbI B pacHeTHYH
Mozenb.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble M
NpoeKkTHble MoAenu.

2. B amanorosom okHe PacuyeTHble NpPoeKTHbiIe Moaenun:

a. BblbepuTte pacueTHyt MoZesb.

M3MeHeHMe pacyeTHbIX Mogeneli 58 Kak npoBepuTb, Kakne 06beKTbl BK/IHOUEHb! B
pacyeTHy0 Mogesb



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

YT06bI CHATL BblAeneHue, WenkHUTe Ha GpoHe B1Aa.

CM. TakXxe
O61beKTbl, BKIHOYEHHbIe B pacyeTHble Mogenu (cTp 52)
JlobaBneHvie 06BeKTOB B pacyHeTHYH MOoZenb (CTp 67)

YpaneHve o6beKkTOB U3 pacyeTHOU Mojenu (CTp 68)

6.2 I3MeHeHuMe CBOMCTB pacyHeTHON 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 U3SMEHUTD.
b. HaxmuTe kHonky CBOMCTBA.

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

b. Mpw n3meHeHNN PUNbLTPa BTOPOCTEMNEHHBIX 3/1IEMEHTOB YCTaHOBUTE
dnaxok MpMMeEHUTb NOBTOPHO KO BCEM AeTaIfAM, YTOObI
NPUMEHUTb M3MEHEHMe KO BCeM JeTansiM B pacHeTHOM MOZenu.

Ecnn He ycTaHaBnmBaTb dnaxok MpUMeHUTbL NOBTOPHO KO BCEM
Aetanam, Tekla Structures 6yAeT Ncnonb30BaTh HOBLIN GUABTP
TONIbKO MPUMEHUTENIbHO K HOBbIM ieTansM B pac4eTHOM MOAeNN.

c. Haxmute kHonky OK ans coxpaHeHWs n3MeHeHUIA.

Cm. TakXXe

N3meHeHMe cnocoba co3gaHusa pacyeTHon mogenu (cTp 60)
OnpegeneHve HacTpoek Ocel pacyeTHoM Mogenu (cTp 60)
OnpegeneHve cericMnYeckmnx Harpy3oK Ana pacyeTHon mogenwn (ctp 61)
OnpegeneHve MOAAJIbHbIX MacC ANA pacHeTHOM Mozenu (cTp 62)
OnpegeneHye CBOWCTB MPOeKTUPOBaHNA pacyeTHON Mozenn (cTp 63)
OnpegeneHve npaBua pacyeTHOM Mmogenn (cTp 64)

CBoKcTBa pacyeTHOM mogenn (ctp 121)

Vi3meHeHne pacyeTHbIX Mo,qene|7| 59 Vi3meHeHne CBOCTB pacquH0|7| MoZenn



N3meHeHue cnocoba co3gaHus paC‘—IETHOﬁ Mmoaenv
Cnocob co3zaHns CyLLeCTBYHOLLEN PacYETHON MOAENN MOXHO U3MEHUTb.

Mpwn n3meHeHMN cnocoba co3aaHnsa pacyeTHoM Mogenn Ha NMonHaa mogennb
Tekla Structures aBToMaTn4eckn fO6aBASET B pacyeTHYH MOZeNb BCe AeTanu
W Harpysku, nmerowgpmecs B GUsnyeckon Mogenn.

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. Bblbepute pacueTHyto MOe/b, KOTOPYHO TPEBYETCA U3SMEHWUTB.
b. HaxmuTe kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBaA pacyeTHO moaenu:

a. HaBknagke PacueTHas mopenb BbibepuTe TpebyeMblil BapUaHT 13
cnmncka Cnoco6b co3gaHus.

b. Haxmute kHonky OK ana coxpaHeHWs CBOMCTB pacyeTHOW Mozeni.

Mpnmep

YT106bI N3MEHUTbL CNOCO6 CO3AaHVsA pacyeTHON Moeny ¢ MonHas Moaenb Ha
Mo BbIGPAHHBIM AeTaNsIM M Harpy3kKam:

1. CkonumpyriTe pacyeTHY MOZe b, CO34aHHYI0 C MCNOb30BaHMeM cnocoba
MonHaa mopeno.

2. W3meHunTe cnocob co3gaHnsa CKONMPOBAHHOM pacyeTHOM Mogenn Ha Mo
BblGpPaHHbIM AeTansiM U Harpy3sKkam.

3. Ypanute HeHyXHble AeTann 1 Harpy3kun 13 pacueTHOM MOZenu.

CMm. TakXKe

Cnocob cosgaHmnsa pacyeTHoM Mozenu (cTp 53)
KonupoBaHue pacyeTHoOn mogenu (cTp 72)
YaaneHne o6beKTOB 13 pacyeTHOM Mozenu (CTp 68)

JlobaBneHvie 061HEKTOB B pacyeTHYH MoZenb (CTp 67)

OnpepeneHne HaCTPoeK oceli pacveTHOW moaenun

MOXHO 3aZaBaTb U M3MEHATb HAaCTPOMKM PacUHeTHbIX OCen BCEN pacyHeTHOMN
MOZeNN, YTobbl 3TN HACTPONKN NPUMEHSNINCL KO BCEM AeTansiM B pacyeTHOM’
Mozenn.

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

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



2. B pnanoroBom okHe PacyeTHble Y MPOEeKTHbIe MOAENN BbiMONHUTE
O4HO U3 CefyoLWmnxX AeiCTBUN.

*  YT0bbl OnpesennTb HaCTPONKM OCer AN HOBOW pacyeTHOM MoZenu,
HaXXmuTe KHonky Co3aaThb.

*  YTO6bl N3MEHUTb HAaCTPOWKM OCel CyLLLeCTBYHOLLLE pacveTHOMN
MOZenu, BblbepuTe pacyeTHy0 MOoAenb N HaxMuTe KHonky CBOMCTBa.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:

a. HaxmuTte KHOMky bonbLue napamMmeTpoB Ha Bkaake PacyeTHas
Mozesb.

b. B cnucke MecTononoXXeHue ocx 3/ieMeHTa Bblibepute o41H 13
BapVaHTOB.

Mpw BbIbOpe BapnaHTa 3HaYeHWEe Mo YMOTYaHUIO ANS Moaenn
Tekla Structures ncnonb3yeT CBOMCTBA OCel OTAENbHbIX PACYETHbIX
AeTanein.

c. Haxmute OK.

Cm. TaK)Ke

OnpegeneHvie N N3MeHeHVe MeCTOMONIOXEHNSA OCK pacHeTHOW AeTanwu
(ctp 85)

OnpegeneHvie MeCTOMONIOXKEHWA pacyeTHbIX AeTaneln (cTp 84)

OnpeaeneHve ceMCMNUYECKUX HarpysoK A1 pacyeTHOM
Moaenm

Ansa pacHeTHbIX MO,D,e}'IeVI MOXHO onpeaenatb AOMNOAHUTE/IbHbIE 60KOBble
cericMmyeckme Harpysku. Cencmumueckne Harpyskm co3garoTcd B
HanpaBneHNAX ocen X n'Y B COOTBETCTBUN C pPAAOM CTPOUTE/IBHbBIX HOPM C
NCNnoJsib30BaHMEM Mogxoda Ctatnyecknx sKBMBaneHTOB.

Mpexae yeMm NpPUCTYNnTb, ybeamTeck, YTo B MeHo ®aian --> HacTpoinkn -->
MapameTpsbl --> MogenvpoBaHune Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLAS HOPMA MOAENVPOBAHUS Harpy3oKk.

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

2. B pnanoroBom okHe PacyeTHble Y MPOeKTHbIe MOAENN BbiMONHUTE
O4HO U3 CefyoLnxX AeiCTBUNA.

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

*  YT06bl M3MEHUTH CYLLLECTBYHOLLYIO PaCUYeTHYH MOZesb, BbibepuTe
pacyYeTHYH MOoZeNb U HaxmMmnTe KHomnky CBOMCTBA.

OTKpoeTcs Aranorosoe okHo CBOMCTBa pacyeTHOV Mogenu.
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3. Ha Bknaake CeicMUYeECKWIA:

a. B cnucke Tun BbibepuTe CTpOUTEIbHBIE HOPMBI, KOTOpPbIE BYayT
MCNONb30BaTbCs B CEMCMMYECKOM pacyeTe A9 GopMUpOBaHUS
CecMMYecKmnx Harpysox.

b. 3aajaiTe cecMmmyeckne CBONCTBA.

4. Ha Bknagke CeficMmnyeckme Macchbl onpezenmTe Harpysku 1 rpynnei
Harpy3ok, BK/ltoYaeMble B CECMUYECKI pacyeT:

a. /Ansa BkIoUeHUst COBCTBEHHOrO Beca AeTanei ycTaHoBUTe Gpaxkok
BK1HOUNTb CO6CTBEHHbI BeC B KayecTBe ceiACMMUYecKor Macchl.

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

C. YTO6bl MepeHecT COOTBETCTBYHOLLME IPyMbl HAarpy30K B TabauLy
Bk/loUeHHbIe rpynnbl Harpy3oK, BbibepuTe NX U HaxXnMaiiTe
KHOMKW CO CTpenKamu.

d. [Ans Kaxzgol rpynnbl Harpy3ok B Tabnuue BkaoUeHHble rpynnbl
Harpysok BBeAuTe KO3QOULIMEHT Harpy3Ku.

5. Haxmute OK.

CMm. TaK)Ke

CeowcTBa pacyeTHoM mogenu (ctp 121)

Onpep,enel-me MoAaJ/ibHbIX MacCC Ans pacquHoi/’l Mmoaenv
BmecTo pacueTa HanpsXKeHMin MOXHO BbINOJIHATE MOAA/bHbIV pacyeT. B
MOZAa/NIbHOM pacyeTe onpeAenstoTcs pe30HaHCHbIe YaCTOTbl U CBA3AHHbIN C
HUMU XapakTep gedopMaLmy KOHCTPYKLMIA (Tak Ha3blBaeMble GOpMbI
KonebaHuin). Ing MOAANbLHOIO pacyeTa MOXHO ornpeaenTe MOJanbHble
MaccCbl, KOTOpble BYAyT NCMONb30BaTbLCA BMECTO COYETaHWNN CTaTUYeCKmX
Harpysoxk.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHbIE MOoAes .

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

* YT06bI CO34aTb HOBYO MOJAeNb MOAA/IbHOMO pacyeTa, HaxMuTe
KHornky Co3paThb.

*  YT06bl M3MEHUTb CYLLLECTBYIOLLYHO PAacYETHYH MOJENb, BbibepuTte
pacyYeTHY MOZENb U HaxXMuUTe KHoMky CBOMCTBA.

OTKpoeTCcs AranoroBoe okHo CBOWCTBa pacyeTHOV Mogenw.
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3. HaBknagke Pacuet B criicke Moaenb MoAanbHOro pacyeTa Bblibepute

Aa.

370 npuBezeT Kk ToMy, uTo Tekla Structures 6yaeT UTHOPMPOBaTb
COYeTaHUs CTaTUYEeCKUX Harpy3ok.

4. Ha Bknagke MoganbHbI pacyeT 33aiiTe CBOMCTBA MOAANIbHOMO
pacyeTa v rpynnbl Harpy3ok, KoTopble TpebyeTcs BKAHUUTL B MOAA/bHbI
pacyeT B kKayecTBe Macc:

a.
b.

BBegunTe uncno paccunTbiBaeMblx GOPM KosiebaHNI.
BBegunTe MakcManbHyH 4acToTy A8 pacyeTa.

YcTaHoBUTe cooTBeTCTBYHOLWME GaxKn BkaoyaTb cO6CTBEHHBIV
Bec, UTOObI YKa3aTb, B Kakmx HanpaeneHusx Tekla Structures byzaet
BK/1H0UATb B MOJA/IbHbIV pacyeT CO6CTBEHHbIV BeC JeTanei.

Mpy HEOBXOAMMOCTN HaxXMUTe KHOMKY KonmnpoBaTb celicmunyeckue
Macchbl, YTOBbI BKIKOUNTL B MOZa/IbHBIA pacyeT Te e rpynnbi
Harpysok, 4YTo 1 B CeACMUYecKIi pacyer.

UTO6bI MepeHecTV COOTBETCTBYHOLLME FPYNbl HArpy30K B Tabnuuy
Bk/loUeHHbIe rpynnbl Harpy3oK, BbibepurTe NX U HaxX1MaiiTe
KHOMKW CO CTpenKamu.

[Ans Kax Aol rpynnbl Harpy3ok B Tabnunue BkaoUeHHble rpynnbl
Harpysok BBeAuTe k03P UMLIMEHT 3arnaca NPOYHOCTU 1 3ajaiiTe
HanpasneHne macc.

B cton6ue HanpaBneHue mMacc BoibepuTe OANH 13 BApUAHTOB:
* XYZ pnsa BKNHOYEHUS Harpy3Km Mo BCeM TPEM HarnpaBneHMsIM.

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

5. Haxmute OK.

CMm. TaK)Ke

Co3gaHvie mozenn MojanbHoro pacyera (ctp 57)

CBoKcTBa pacyeTHOM Mogenn (ctp 121)

OnpepeneHve CBOVICTB NPOEKTUPOBAHUS pacyeTHOM

Moaenm

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

MOAENW.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKTHbIe MoAenu.
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2. B pnanoroBom okHe PacyeTHble Y MPOEeKTHbIe MOAENN BbiMONHUTE
O4HO U3 CefyoLWmnxX AeiCTBUN.

*  YT0bbl OnpesennTb CBOMCTBA NPOEKTMPOBAHNSA ANS HOBOW pacyeTHOM
MOZenu, HaxmuTe KHonky Co3aaThb.

*  YT06bl M3MEHUTb CBOCTBA MPOEKTUPOBAHMSA CyLLEeCTBYHOLLEN
pacyeTHOM MoZenu, BbIbepuTe pacyeTHY MOAeNb U HAXXMUTE KHOMKY
CBoiicTBa.

3. B ananoroBom okHe CBOMCTBA pacyeTHO moaenu:
a. Mepengunte Ha Bknagky MpoekTupoBaHue.

Ananoroeoe oKHO COAEePXNT OTAE/IbHbIE BKTaAKN npoeKTmpOBane
ANna Ctanu, 6eToHa 1 necomMatepranos.

b. BblbepurTe NPOEKTHbIE HOPMbI 1 CMOCO6 NPOEKTMPOBAHMISA 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
OnpegeneHve CBOWVCTB MPOeKTUPOBaHNA 4SS pacyeTHbIX geTanei (cTp 80)

CeoKcTBa pacyeTHOM Mogenn (ctp 121)

OnpepeneHvie NpaBwJ pacyeTHO moaenu

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

Omkpsimue 0uan0208020 okHa «lipasuna pacyemHoii modenu»
Ananorosoe okHo MpaBuia pac4yeTHOW MOAENUN CNYXUT AN PpaboThl C
npaBmnnamm pacquHon Mojenu.

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. Bblbepute pacueTHyto mogenb.
b. Haxmute kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:

a. HaxmuTte KHoOMky bonbLue napamMmeTpoB Ha Bkaake PacyeTHas
Mozesb.
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b. Haxmute kHonky MpaBuna pacyeTHoOI Mmoaenu.

OTKpoeTCs AnanoroBoe okHo MpaBuna pacyeTHoV Mogenu.

Jo6aeneHue npasuna pacyemHoii modenu

1.
2.

OTKpoViTe agnanoroeoe okHo MpaBusa pacyeTHoOV Mogenmu.

HaxmuTe kHoMKy [,06aBUTb, YTOOLI ONpesennTb, Kak ABe rpynnebi
AeTanei byayT coeAMHeHbl Apyr C APYroM B pacyeTe.

B cton6bue Bbl6op punbTpa 1 Boibepute GUAbTp ANA onpeseneHns
nepBoW rpynnbl geTanen.

Ecnm TpebyeTcsa co3gaTth HOBbIN GUALTP BbIGOPA, HAXKXMUTE KHOMKY
Bbi6op punbTpa.

B cton6bue Bbl6op punbTpa 2 Boibepute GUALTP ANA onpeseneHns
BTOPOV rpynnbl AeTanen.

Ecnn TpebyeTcs 3anpeTuTb CoOeAMHEeHMA MexXay rpynnamMm getanei,
BblbepuTe OTK/IIOUEHO B cTON6Le CTaTycC.

B ctonbue PegakTupoBaHuMe BbibepuTe O4VH 13 CIeAyHOLLNX BAPUAHTOB:

*  (NycTO): y3Nbl 06bEAVHATCS UMV CO3LAETCA XKECTKas CBSA3b.

«  06BbeAVHNTD: y3/bl BCerga 06beVHSOTCS, eCn feTanu,
COOTBETCTBYHOLLME NepBOMY GUALTPY BbIOOPA, COEANHAIOTCA C
AEeTansaMun, COOTBETCTBYHOLLMMM BTOPOMY GUALTPY BblbOpa.

«  JKecTkas cBA3b: CO343€eTCS XeCTKas CBAA3b, eCN AeTanu,
COOTBETCTBYHOLLME NepBOMY GUILTPY BbIOOPA, COEANHAIOTCA C
AeTansaMun, COOTBETCTBYHOLLMMUM BTOPOMY GUALTPY BblbOpa.

+ )KecTkoe 3aKkpenneHue, MOMEHT peaKkuunun B y3ne 1: co3gaeTtcs
XecTKas CBA3b M MOMEHT peakLnu B y3iax getanen,
COOTBETCTBYIOLLMX NepBOMy GUABLTPY BblGOpa.

+ )KecTkoe 3aKkpennieHVe, MOMEHT peaKkLn B y3ne 2: Co34aeTcs
XecTKas CBA3b M MOMEHT peakLnu B y3iax getanen,
COOTBETCTBYIOLLMX BTOpOMY GUALTPY BbibOpa.

+  XecTkoe 3aKpensieHNe, MOMEHT peakLuu B 060MX y3nax:
CO3JaeTCs XecTkas CBA3b M MOMEHTbI peakLmn B y3nax geTanein,
COOTBETCTBYIOLLMX MepBOMY 1 BTOpoMy GuabTpy BbibOpa.

HaxxmunTe OK, 4TObbl COXpaHUTL NpaBuna.

B ananorosom okHe CBOMCTBA pacyeTHoO mogaenu HaxmuTe OK, Utobbl
COXPaHUTb NpaBuia B KavecTBe CBONCTB TeKyLLen pacyeTHOM MoAenu.
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YnopadoyeHue npasun pacyemHoii Modenu

MopsAAOK CO34aHHbIX A5t pacYeTHOV MOZENV NPAaBUT MOXHO M3MEHUTb.
MocneaHee NpaBwo B AMaN0OroBoM OkHe MpaBuia pacueTHo Mogenu
nepeonpezensieT npeaplayLume npasuna.

1.
2.
3.

OTKkpoliTe gnanorosoe okHo MpaBuna pacyeTHO moaenw.
BbibepuTte npaswuo.

UTob6bI NepeMecTUTb NPaBUIO B CINCKE BBEPX, HAXMUTE KHOMKY
MepemecTUTHL BBEPX.

UTo6bl NepemMecTUTb MPaBMIO B CMNCKE BHU3, HAXMUTE KHOMKY
MepemecTUTb BHUS.

HaxxmunTe OK, 4TOObl COXPaHUTb U3MEHEHUS.

B ananorosom okHe CBOMCTBA pacyeTHO moaenu HaxmuTe OK, utobbl
COXPaHUTb NpaBuia B KayecTBe CBONCTB TeKyLLen pacyeTHOM MOoAenu.

YoaneHue npasun pacyemHolii Modenu
MOXHO yAannTb OAHO WU HECKOIbKO MPaBW pacveTHOM MOoAenu 13
BbIOPaHHOM pacyeTHON Moaenn.

1.
2.

OTKpoiiTe Ananorosoe okHo MpaBuna pacueTHOW Moaenu.
BbibepuTe NnpaBmao Uav Npasuia, KOTopble TpebyeTcs yaanuTh.

YT06bI BbIOPaTh HECKONBLKO NMPaBu, yaepxnsainte knasuwy Ctrl nan
Shift.

Haxmute KHOMKY YAanuThb.
Haxmunte OK, 4TO6bI COXPaHUTb N3MEHEHUS.

B ananorosom okHe CBOMCTBA pacveTHoO moaenu HaxmvuTe OK.

TecmupoeaHue npaeun pacyemHoli Modenu
CO3AaHHbIe npasumna pacquH0|7| MOoAes I MOXHO NPOoTeCTUPOBATb Ha
Bbl6paHHbIX AeTandx, npexaiae 4emM ncrnosib3oBaTb NX B NOJIHOM obbeme.

1.
2.

Bbibepute B MOAeNn feTann, Ha KOTOPbIX ByAyT NCMbITbIBAaTLCA NpaBua.
B avanorosom okHe MpaBuna pacyeTHOW Moaenm:
a. Haxmute kHonky NMpoTecTnpoBaTb BblGpaHHbIe AeTanw.

Tekla Structures oTkpbiBaeT ot4eT PacuéTHasa mogaesnb, Tect
npaBu C NepeyHeM NAeHTUOUNKATOPOB BbIOPAHHbLIX AeTanew,
COOTBETCTBYHOLLNX GUNLTPOB BbIGOPA 1 pe3y/bTaToM
NCNONb30BaHWA NPaBU.

b. |_|pI/I HEO6XOAI/IMOCTI/I BHECUTE M3MeHEHWA B NpaBWia NN N3MEHNTE
X Nopa4aoK 1 noBTopuTe TeCT.
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6.3

C. [JobuBLUNCE KOppeKTHOM paboTkl Npasu, HaxMuTe OK, 4To6bbI
COXPaHUTbL Npasuna.

3. B amanoroBom okHe CBOMCTBA pacyeTHoi mogenu HaxmMmuTe OK, Utobbl
COXPaHUTb NPaBua B KavecTBe CBONCTB TeKyLLen pacHeTHOM MOoAenu.

CoxpaHeHue npasun pacyemHoii modenu
MNpaBuna pacyeTHOM MOAENIN MOXHO COXPaHUTb A5 UCMOb30BaHNA B
JanbHelLeM B TON Xe AN APYro pacueTHOM MOoAeNN.

1. B pauwanorosom okHe MpaBwuia pacyeTHOW MoAenu:

a. [lpn HeobxoAMMOCTU COXpaHUTe NpaBuaa 419 NCMOb30BaHNS B
JanbHenweMm:

BBeguTe yHMKanbHOE NMSA B Noje pAAOoM C KHOMKON COXpaHUTb Kak
1 HaxXmMnTe KHonKy COXpaHUTb Kak.

Tekla Structures coxpaHsieT daiin npaBwn B Nanke \attributes
BHYTPW Nanku TeKyLLen Mogenu.

®aiinbl NPaBuUa pacyeTHbIX MOAe e NMeKOT paclunpeHmne .adrules.
b. Haxmute OK.

2. B amanoroBom okHe CBOWMCTBA pacyeTHoOi moaenu HaxmMmuTe OK, Utobbl
COXPaHUTb NpaBua B KavecTBe CBONCTB TeKyLLe pacHeTHOM MOAenu.

[lo6aBneHve 06BbEKTOB B pacHeTHYI0 Mojesb

CymeCTBymmme pacyeTHble MOAENN MOXHO N3MEHATb, AO6aB}'IFIﬂ B HUX
AeTann 1N Harpyskun.

1. B ¢m3nyeckon mogenn BolbepuTe geTanu UAn Harpysku, Kotopble
TpebyeTcs f06aBUTb.

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

3. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacueTHyO MOZenb, KOTOPY TpebyeTcs USMEHUTb.
b. HaxmwuTe kHonky flo6aBNTbL BbiGpaHHOE.

Tekla Structures go6aBnsieT BblIbpaHHble 06beKTbl B BbIOPaHHYHO
pacyeTHyI Mojerb.

Cm. TakXXe
Kak npoBepunTb, Kakne 06beKTbl BKIHOUYEHbI B PaCHETHYI MoJe/b (CTp 58)
YpaneHve o6beKkTOB U3 pacyeTHOU Mojenu (CTp 68)

KonupoBaHue pacyeTHon getanu (cTp 87)
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6.4

6.5

Co3gaHve pacyeTHOro y3na (cTp 68)

Co3ssaHune xecTkor ¢BsA3K (cTp 69)

YpaneHve o6beKTOB U3 pacueTHON Moaenm

CyLLI,ECTByFOLLI,I/Ie pacyeTHble MOAENUN MOXHO N3MEHATb, YAaNAA NX HUX AEeTann

N Harpysku.

1. B ¢um3mnueckoin Mogenn BolibepuTe AeTanu UAn Harpysku, KOTopble
TpebyeTca yaanuThb.

2. HaBknagke PacueT n npoekTupoBaHue BbibepuTe PacueTHble U
NpoeKkTHbIe MoAenu.

3. B paumanoroBom okHe PacuyeTHble 1 NMPOeKTHblIe MoAeNu:
a. Bblbepute pacueTHyto MOgeNb, KOTOPYHO TPebyeTCA NIMEHUTb.
b. HaxmuTe KHOMKy YaanuTb Bbl6paHHoe.

Tekla Structures yaansieT BblIbpaHHble 06bEKTbI U3 BbIGPAHHOM
pacyeTHOW Mozenn.

CM. Takxke
Kak npoBepunTb, Kakme 06beKTbl BKIKOUEHbI B PaCHeTHY Mojenb (CTp 58)
JlobaBneHvie 06BHEKTOB B pacyeTHYH MoAenb (CTp 67)

YpaneHue pacyetHoun getanu (cTp 88)

Co3aaHMe pacyeTHOro ysna

Ha pacueTHbIX AeTansix MOXHO co3zaBaTb y3/bl. lobaBnsieMble Bpy4HYyHo
pacyeTHble y3/bl He NepeMeLLatoTCst BMEeCTe C paCcyYeTHOM AeTanbto npu
nepemMeLLeHN pacyeTHON AeTanu.

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

2. B pumanoroBom okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHytO MoJeNb, B KOTOPYHO TpebyeTca J06aBUTb y3er.

3. HaBknagke PacueT n npoeKkTupoBaHue BbibepuTe Y3en.

BbibepuTe MecTonooxeHne A1 JobaBneHus y3na.

Cm. TakXXe
Ob6bekTbl pacueTHOM Mogenu (cTp 9)

CBoKCTBa pacyeTHOro ysna (ctp 145)
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LiBeTa pacyeTHbIX y310B (CTp 69)

Ob6bearHeHVe pacyeTHbIX y310B (cTp 70)

U,BeTa PaCyHYeTHbIX Y3/10B
PacueTHble Y3/1bl B paCy4eTHbIX MOAEeNIAX MOTYT MUMETb pPa3/inyHbIE LiBETA.

LiBeT pacyeTHOro y3sa nokasbiBaeT COCTOAHVE CBA3HOCTM Y313, a Takxe

BblGpaH /i y3en.

LBeT y3na CocTtosiHue CocTtosiHue Mpumep
CBA3HOCTMN Bbl6opa
MypnypHbI He coegunHeH Bbib6paH
MypnypHbI He coeavHeH He BbibpaH
3eneHblii CoeanHeH BbibpaH
3eneHbli CoeanHeH He BbIO6paH
CM. Takxke

Co3gaHve pacyeTHOro y3na (cTp 68)

CsoKcTBa pacyeTHOro ysna (ctp 145)

O6bekTbl pacyeTHoOM mogenu (cTp 9)

Ob6beanHeHe pacyeTHbIX Y3108 (cTp 70)
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Co3aHue XeCTKoW CBA3M




6.6 Co3aaHme XKeCcTKoWn CBA3M
Mexay pacyeTHbIMU y31aMU MOXHO CO3/laBaTb XeCTKMe CBA3N.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
npoekTHbIe MoAenu.

2. B amanoroBom okHe PacueTHas U NpoeKTHasi MoAenu BbibepuTte
pacyeTHYI MOZe/b, B KOTOPYH TpebyeTcst 406aBUTb XeCTKYH CBA3b.

3. HaBknagke PacueT v npoeKkTMpoBaHue BbibeplTe JKecTKas CBSA3b.
BbibepurTe HavanbHy TOYKY AJIS KEeCTKOW CBA3MN.

5. BbibepuTe KOHEYHYH TOUKY A/151 XXECTKOWM CBA3N.

Cm. TaK)Ke

Ob61bekTbl pacueTHOM Mmogenu (cTp 9)
CBOWCTBa pacyeTHOM XeCTKoW ¢BA3M (cTp 147)

CosaaHune pacyeTHOro ysna (cTp 68)

6.7 O6beaviHEHME pacyeTHbIX Y3/10B

PacyeTHble y3/1bl, pacnoNoXeHHble 6A13K0 APYT K APYTY, MOXHO 06beANHNUTD
B OAVH y3en.

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

2. B pmanoroBom okHe PacuyeTHasi U NpoeKTHasA MoAenu Boibepute
pacyeTHYI MOJe b, B KOTOPOW TpebyeTcs 06beAHUTL Y3/bl.

3. BblbepuTe y3nbl, KOTOPbIE TPEOYyeTCSA 06 BEANHNUTD.

M3meHeHne pacyeTHbIX Mojenei 70 ObbeanHEHME paCcYeTHbIX Y3/10B



Ha Bknagke PacueT 1 npoekTupoBaHue BbibepnTe O6BbEAUHNTD Y3Nbl.

5. Tpuv o6beanHeHNM y3/10B Ha PaCHeTHbIX JeTansx, y KOTOpbIX NapameTp
CoxpaHATb pacrnosioXXeHne ocu meeT 3HadeHe fla, Tekla Structures
NpeasoxXNT N3MEHNTb 3HaYeHre 3Toro napamMeTpa Ha HeT. Ytobel
NPUHATL U3MEHEHWE, HaXXMNTE KHOMKY YCTaHOBUTb NapamMeTp
COXpaHeHWUA ocu B 3HayeHme 'HeT'.

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

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

CM. Takxke

Co3zaHume pacyeTHoOro ysna (cTp 68)
CBoIcTBa pacyeTHOro ysna (ctp 145)
LiBeTa pacyeTHbIX y310B (CTp 69)

N3meHeHMe pacyeTHbIX Moaenei 71 ObbeanHEHNE paCcyYeTHbIX Y3/10B



6.8 KonunpoBaHue pacueTHOl mopenu

MOXHO CO34aBaTb KOMUN CyLLECTBYHOLLMX pacyeTHbIX Mogenel. Konun 3atem
MO>XHO MCMO/1b30BaTb, HAaNpUMep, AN CO34aHNS OTAE/bHbIX PAcHeTOB C
Pa3INYHbIMU NapaMmeTpamMu.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpoeKkTHbIe MoAenun.

2. B ananoroBom okHe PacuyeTHble U NPOeKTHbIe MOAENM:
a. BbibepuTe pacueTHyO Mogenb, KOTOPYH TpebyeTcst CKOMMPOoBaThb.
b. HaxmuTe kHonky KonnpoBaTb.

Tekla Structures go6aBnsieT B CMMCOK HOBYHO PaCHETHY MOJEeNb C
nMeHeM <UMS NCXO4HOW Moaenmn> - Konus.

CM. Takxke
3meHeHVe pacyeTHbIX Mogenen (cTp 58)

i3meHeHVe pacyeTHbIX geTanewn (ctp 73)

6.9 YpaaneHue pacuyeTHO moaenu
HeHy)KHbIe pacyeTHble MOAENTN MOXHO yAaNnATb.

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIe MoAenu:
a. BbibepuTe pacyeTHyo MoZenb.
b. HaxmuTe KHOMKY YAanuTb.

3.  Haxmute kHonky Aa, 4Tobbl NOATBEPANTL YAANEHMe.

CM. TakXxe
i3meHeHVe pacyeTHbIX mogeneln (cTp 58)

Co3gaHune pacyeTHbIX Mogenein (cTp 51)

N3meHeHMe pacyeTHbIX Mogenei 72 KonunposaHue pacueTHOl Mogennu



7 MI3MeHeHne pacyeTHbIX

7.1

fetaneu

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

YT06bI Y3HaTL H60/bLUE, NepenmTe No CCbiIkaM HUXE:

O cBowcTBax pacyeTHow getanu (ctp 73)

3MeHeHVie CBONCTB pacyeTHOW fgetanu (cTp 74)

OnpegeneHvie ycioBmin onmnpanus (ctp 76)

OnpegeneHne CBONCTB NPOEKTUPOBAHNA A/15 pacyeTHbIX JeTanei (cTp 80)
OnpegeneHvie MeCTONONOXEHWS pacyeTHbIX AeTanen (cTp 84)
KonupoBaHue pacyeTHon getanu (ctp 87)

YpaneHue pacyetHoun getanu (cTp 88)

O cBOMCTBaxX pacyeTHOU ageTanm

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.

OnpeaennTb pacyeTHble CBONCTBA ANS AeTasiell MOXHO 0 CO34aHus
pacyeTHbIX Mogenel. Tekla Structures NnpyMeHsieT pacyeTHble CBONCTBA
AeTanen npu fobaBneHUn 3TUX AeTanel B pacHeTHYH MOZeNb. Takke MOXHO
N3MeHsITb pacyeTHble CBOWNCTBA AeTaseil Noc/ie CO34aHNsA pacyeTHbIX
MoJenewn.

Mpn NpOCMOTPe pacyeTHbIX CBOMCTB AeTanun A0 BHECEeHUS 3MEHEHNN B
CBOWCTBA WU CO3JaHUs KakUX-N1bo pacyeTHbIX Mogenein Tekla Structures
oTobpaxkaeT pacyeTHble CBONCTBA B COOTBETCTBUM C TUMOM
Aetann.Hanpumep, Bce CTanbHble 6aiKM M3HAYaANbHO UMEHT UAEHTUYHbIe

M3meHeHne pacyeTHbIX geTanemn 73 O cBoliCTBax pac4eTHOW AgeTanun



pacyeTHbIe CBOWCTBA.DTW 3HAYEHWS Ha3bIBaOTCS mekywumu pacyemHsimMu

csolicmeamul.

Mpv BHECEHUN N3MEHEHWI B pacyeTHble CBOKCTBA AeTanu A0 CO3AaHUS
pacyeTHbIX Mogeneit Tekla Structures coxpaHaeT N3MeHeHHble 3HaYeHVs B
KayecTBe pacyeTHbIX CBOWNCTB NO YMONYaHWIO AeTanu B parine
AnalysisPartDefaults.db6 B narnke TekyLiein MOAeNN.OTN pacyemHele
ceolicmea no yMoaYaHU0 NepeonpesenatoT TekyLe pacyeTHble CBOMCTBA U
6yAyT NCNONBL30BaTLCA NPV Aob6aBNeHUN JeTann B PacyHeTHY MoJeb.

Ecnm co3paTb HECKONBLKO PacyeTHbIX MOZeneit 1 3aTeM NpoCcMaTpuBaTh
pacyeTHble CBOWCTBA AeTanu, MOXHO BUAeTb, UTo Tekla Structures
oTobpaxkaeT CBOMCTBA B COOTBETCTBUM C BbIBPAHHOM pacyeTHOM MOAENbIO.
Ecnu B gnanoroBom okHe PacueTHas v NpoeKTHasi MoAeNn He BbibpaHa HU
OZHa pacyeTHas mogzenb, Tekla Structures oTobpaxaeT TekyLue pacyeTHble
CBOICTBA A/191 HEM3MEHEHHbIX AeTasleil U pacHeTHble CBOMCTBA MO YMONYAHUIO

AN NSMeHEeHHbIX p,eTaneVI.

Cm. TaK)Ke

3mMeHeHVe CBOWCTB pacyeTHoW getann (cTp 74)

7.2 V3meHeHue CBOMCTB 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

AenCcTBUN.

3apava

AevictBne

Onpegenntb nau
N3MEeHUTb TekyLne
pacyeTHble CBONCTBA ANA
Tnna geTtanen
He3aBUCMMO OT
pacyeTHbIX Mojenen

1. HaBknagke PacueT U npoeKTUpoBaHue
BblbepnTe CBOMCTBA pacyeTa AeTanu, a 3aTeM
BblbepunTe COOTBETCTBYIOLLNI TUMN AeTanu.

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

b. Haxmute kHonky MpumeHuTb 1nn OK,
YTOObl COXPaHNTb U3MEHEHNS B KayecTBe
TeKyLLMX pacyeTHbIX CBOWCTBA AaHHOro Tuna
Jetanemn.

Tekla Structures 6yzeT NCnonb30BaThb 3TV TekyLime
pacyeTHble CBOWCTBA A/1A HOBbIX AeTanei JaHHOro
TVNa, Co34aBaeMbIX B MOZeNn.

Onpegenntb nan
N3MEHUTb pacyeTHble
CBOWCTBA N0 YMOJTHaHUIO

Vi3meHeHne pacyeTHbIX p,eTane|7|

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

74 M3meHeHne CBOMNCTB pacyeTHOWN geTanun




3apava

AevictBue

Ana getannm HesaBnCcnmmMmo
OT paCyeTHbIX MOAe}'IeI\/JI

BbibepuTe feTanb B GU3NUECcKOn MOAeNN.

LLlenkH1Te NpaBo KHOMKOW MbILLW 1 BblbepuTe
CBolicTBa, UCNoOJIb3yeMble B pacyeTax.

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

b. Haxmute kKHonky UI3MeHUTb, YTOObI
COXPaHUTb U3MEHEHWS B KayecTse
pacyeTHbIX CBOMCTB MO YMONYaHWIO AeTanu B
daine AnalysisPartDefaults.dbé6.

Tekla Structures byaeT ncnonb3oBaTh 3TN pacyeTHble
CBOWCTBA MO YMONYaHMIO BMECTO TeKYLLMX PAaCYETHbIX
CBOWCTB ANK faHHOW AeTanu npu fobaBneHnn ee B
pacyeTHYo Mojenb.

MpocMoTpeTb pacyeTHble
CBOWCTBA AeTanu
He3aBMUCMO OT
pacyeTHbIX Mojenen

1.

Y6eanTech, UTo B ANANOroBoM okHe PacueTHas
M NpoeKTHas MopAesn He BbibpaHa HM 0ZHa
pacyeTHasi MoZeNb.

BbibepuTe feTanb B GU3NUECKON MoLeNN.

LLlenkHUTe NpaBow KHOMKOW MbILWW 1 BblibepuTe
CBolicTBa, UCNoOJIb3yeMble B pacyeTax.

Ecnn Bbl yXXe BHOCUIN M3MEHEHWSA B pacyeTHble
CBOWCTBa AgaHHoOW geTanu, Tekla Structures
oTObpaxaeT B 41aNI0Or0OBOM OKHE pacyeTHbIX
CBOWCTB JleTan pacyeTHble CBOCTBA NO
ymMonyaHuto (HanpumMep, CBorcTBa 6anku,
ncnonb3yemMblie B pacyeTax).

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

4. B ananoroBoM OKHe pacyeTHbIX CBOMUCTB AeTanu:
a. [pocmoTpuTe CBOWCTBA.
b. HaxmuTte KHornky OTMeHa, YTo6bl 3aKpPbITh
Ananorosoe okHo.
MpocmoTp nnn 1. HaBknagke PacueT M npoeKTuUpoBaHue
N3MeHeHe CBOICTB BblbepunTe PacyeTHbIe N NPOEKTHbIe MoAaenu.
YeTHOW AeTanu B
p:EqETHgM fi) agm 2. B amanoroBom okHe PacyeTHas U npoeKTHas
P A Moaenu sbibepurte pacyeTHY MOoZe b
(Hanpumep, AnalysisModel3).
3. Bblbepute getans B pU3MYECKOn MOAENN.
N3meHeHMe pacyeTHbIX AeTanel 75 N3meHeHMe cBONCTB pacyeTHOW JeTanu




3apgauva AevictBue

4. LenkHWTe NpaBoi KHOMKOW MbILN U BblbepuTte
CBolicTBa, UCNoOJIb3yeMble B pacyeTax.

5. B AnanoroBoM OKHe pacyeTHbIX CBOWCTB AeTanu
(Hanpumep, CBOMCTBA 6asKn, NCNONIb3yeMble B
pacueTax - AnalysisModel3) BbinonHWTE 04HO 13
cnefyoLwmnx 4encTBun.

+ TpocMoTpuTe CBOCTBA 1N HAXMUTE KHOMKY
OTMeHa, UYTObbI 3aKPbITh AMAaNOroBOe OKHO.

*  M3MeHUWTe CBOMCTBA U HAXMUTE KHOMKY
N3MeHnTb AN COXpaHeHUs N3MEeHEeHUIA.

Cm. TakXxXe
CBoKcTBa pacyeTHOM getanum (ctp 129)
O cBolCTBax pacyeTHow getanu (cTp 73)

i3meHeHVe pacyeTHbIX geTanewn (ctp 73)

7.3 OnpepeneHuve ycao0BUA onnpaHus

B pacueTe cTpouTeNbHbIX KOHCTPYKLUIA HanpsixxeHWs 1 ynpyras gedopmaLms
AeTanu 3aBUCAT OT TOro, Kak AeTanb ONMPAeTCs Ha Apyrve AeTanun Uan Kak
OHa CoeAVHeHa C ApyruMu getansmu. Kak npaBunio, Ans CoeAnHeHNn B
MOZeIN NCMO/b3YTCA OFPAHNYUTENN UAW NPYXMHBL. OHW ONpeAensitoT, Kak
pacyeTHble AeTann nepemMeLLatoTcsl, MPornbaroTcs, UCKPUBAAKOTCS U
AedbopMUpyrOTCA OTHOCUTENBHO APYT ApYra AN OTHOCUTENBHO Y3/10B.

KoHUupI AeTaner 1 y3nbl UMetoT CTeneHn cBob0bl B Tpex HanpasneHusx. B
OTHOLLEHNM CMEeLLeHNS KOHeL, JeTann MOXeT 6blTb CBOBOAHBIM UK
3aLlemMeHHbIM; B OTHOLLEHNW BPaLLeHS — LWAapHUPHbBIM UK
3aLlemneHHbIM. Ecnv cTeneHb CBA3HOCTY HAXOAUTCA MeXay CBOOOAHOM Uan
LAPHNPHOIM 1 3aLLeM/IeHHOW, UCMOoNb3ynTe 419 MOAeNPOBaHA
COoefMHEHN NMPYXNHbI C Pa3INYHBbIMY MOCTOSHHBIMU YNPYroCcTy.

Tekla Structures ncrnonb3yeT CBOMCTBa PACYETHON AeTasln, COEANHEHNSA NN
y3na Ans onpegeneHns cnocoba coejuHeHNs geTaner B pacyeTHON Moenu.

PacueTHble cBOMCTBa A€Tann onpeaendaroT cteneHu CBO6OAbI Ka>XJ0ro KoHua
AeTtanun. Ha nepBoM KOHLUE AeTal HaxXOANTCA XKeNTad pyyka, Ha BTOPOM —

nypnypHas.

CM. Takxe
OnpegeneHve ycnoBuin oNMpaHns KoHLUa getanu (ctp 77)

OnpegeneHve ycnoBuin oNUpaHus NaacTuHbl (cTp 77)

M3meHeHne pacyeTHbIX geTanei 76 OnpegeneHvie ycnoBui onmpaHns



CnmBONbI yC/10BUIA onnpaHus (cTp 78)

OnpepeneHne ycioBUiA onUpaHUs KOHLA AeTanmn

Mpexae Yem NpUCTYNnUTL, B ANANOrOBOM OKHe PacueTHasi U NnpoeKTHas
MoAenun BbibepuTe pacyeTHYH MOAesb, B KOTOPO TpebyeTcs onpeaennTb
yCNIOBUSI ONUPaHUS.

1.

BbibepuTte getans.

2. HaxmuTe npaBoli KHOMKOV MbILLN U BblbepnTe CBOMCTBA,
ncnosiblyemMsblie B pacyeTax.

3. B amanoroBom okHe pacyeTHbIX CBOWCTB AeTanu BbINONHUTE cliedyroLime
AencTBms.
*  YT06bI ONpeaennTb YCN0BUSA ONMUPAHNA 415 Havana AeTanun (xentas

py4ka), neperijte Ha BK1aAKy 3aKpenseHne Ha4vana.
*  YT06bI ONpesennTb YCN0BUA ONMUPaHNA A5 KOHLA AeTanu (NyprypHas
py4Kka), nepergnrte Ha BKI1aAKy 3aKpenjeHme KoHLua.

4. BblbepuTe BapuaHT B cnncke Havano nav KoHew,

5. Ecnnm Heobxogumo, onpeenunTe noBopoT A5 ONMUPAEMOro KoHLa AeTanu.

6. Tpn HEOHXOANMOCTN N3MEHUTE NOoCTyrnaTe/IbHble 1 BpallaTe/ibHble
cTeneHu ceobogbl.

7. Ecnm ansa kakon-nnbo crteneHu cBobo/bl BblopaH napametp Mpy>XuHa,
YKaXNTEe XeCTKOCTb NMPYXUHbI.
EANHVILBI M3MepeH Vs 3aBUCAT OT HACTPOeK B MeHto Paiin --> HacTpokun
--> MapameTpbl --> EAUHNLI N flecATUYHbIE pa3paabl.

8. Ecnm ansa Kakon-nnbo cteneHu cBob6obl BblbpaH NnapameTp HacTuyHoe
0CBO6OXAEHME, 33/aiiTe CTeneHb CBA3HOCTU.
BeeanTe 3HaveHne oT O (3awemneHvie) fo 1 (LwapHup).

9. HaxmuTte KHOMKy I3MeHUTb.

CM. TakXxe

OnpegeneHve ycnoBuin ONUpPaHus NaacTuHbl (cTp 77)

CnmBONbI yC/10BUIA onnpanHus (cTp 78)

CBoKcTBa pacyeTHOM getanum (ctp 129)

O cBolCTBax pacyeTHow getanu (cTp 73)

N3meHeHMe pacyeTHbIX AeTanel 77 OnpegeneHue ycnosuin onnpaHms



OnpepeneHvie yCN0BU ONMPaHNA NAACTUHDI

MOXHO onpesenaTb yCNOBUS ONNPAHNSA ANA KOHTYPHbIX MAACTUH, 6€TOHHbIX
nepekpbITUA N 6eToHHbIX NaHenei. Tekla Structures cosgaet onopsbl ANs
HUXXHer KpOMKM MaHenu, ANa BCcex KpaeBblX Y3/10B MepekpbITUS NN
NAaCcTVHbI AN ANA BCEX Y3/10B 6ankn. Y naHenemn HUXXHAA KpOMKa MOXeT
6bITb HAaKJIOHHOW.

Mpexze YeM NpUCTYnuTb, B 4MaN0roBOM OkHe PacueTHasi U NpoeKTHas
MoAenu BbibepurTe pacyeTHY Mojesb, B KOTOPOK TpebyeTcs onpeaenvTs
YCNOBUSI ONUPaHUS.

1. BbibepuTe NaacTuHy.

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

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

a. HaBknagke ATpn6yTbl obnacrein BbibepuTe O4MH 13 NapamMeTpoB B
cnucke Mopgaep>kxuBaeMbliA.

* HeT: onopsbl He co3aaroTCA.

+ CB060aHO (NepemMelleHMe): MN1acTUHA ABAAETCH 3aLleMIeHHON
TOJIbKO B OTHOLLEHWN NOCTyNaTelbHbIX ABUXEHWA.

*  TosHOCTBIO: NNAaCTUHA ABNAETCS 3aLleM/IEHHON B OTHOLLEHWN U
nocTynaTenbHbIX ABVXXEHUM, 1 BpaLLeHWS.

b. HaxmuTe KHonky U3MeHUTb.

CMm. TakXXe

OnpegeneHvie ycioBUiA ONMMPaHUS KOHUA aeTanu (cTp 77)
CnMBOAbI yCI0BUIA onmnpanHus (cTp 78)

CeowcTBa pacyeTHoun getanu (cTp 129)

O cBoWcTBax pacyeTHow getanu (cTp 73)

CnmBonsbl ycnOBVII7I onunpaHus

Tekla Structures oTobpakaeT psAOM C y3/1aMUN CUMBOJIbI, KOTOPbIE YKa3bIBatOT
yC/I0BMS ONMPaHUS y3na.

M3meHeHne pacyeTHbIX geTanem 78 OnpegeneHvie ycnoBui onmpaHns



CnmBon

YcnoBue onvpaHus

bes onupaHunsa

LLlapHMpHOEe coejnHeHve

XecTkoe coepnHeHMe

)XecTkoe B OTHOLLUEHUI
nocTynaTenbHbIX ABVXEHU B JAHHOM
HanpasieHn

Ynpyroe B OTHOLLEHMW NOCTYNaTeNbHbIX
ABVIXXEHWNI B ;JaHHOM HanpaBneHumn

M3MeHeHMe pacyeTHbIX geTanei

79

OnpegeneHne ycioBuiin onnmpaHus




7.4

CumBon YcnoBue onvpaHus

XecTkoe B OTHOLLIEHUM BpalleHnd

yrlpyroe B OTHOLUEHWW BpaLlleHnA

Ecnn He TpebyeTca oTob6paxaTb CUMBOJIbI YC/IOBUIA ONMNPAHWA B BUAAX
MOZe/N, yCTaHOBWTE 418 pacLLMPEeHHOro napameTpa
XS_AD_SUPPORT_VISUALIZATION 3HaueHwue FALSE B MeHio ¢aian -->
HacTpoiikn --> PaclumpeHHble napameTpbl --> PacyéT n
npoeKTnpoBaHue .

Cm. TaKKe

OnpegeneHue ycioBuin onmpanus (ctp 76)

OnpeaeneHve CBOCTB NPOEKTUPOBaHUA AN
pacyeTHbIX AeTaneu

Ans oTAeNbHbBIX pacyeTHbIX AeTanen MOXHO onpejenaTe CBOMNCTBA
npoekTnpoBaHMsA. CBONCTBA NMPOEKTUPOBAHNS — 3TO CBOMCTBA, KOTOPbIe
MOTYT V3MEHATLCA B COOTBETCTBUM C MPOEKTHbIMU HOPMaMu U MaTepranom
Aetann (HanprMep, NnapamMeTpbl NPOeKTUPOBAHNSA, KO3PPULIMEHTBI U
npegensi).

CBOIACTBa, cogepxalymecs Ha Bknaake NMpoeKTUpoBaHUe 41asoroBoro okHa
pacyeTHbIX CBOICTB AeTann Npu NepBoM OTKPLITUW 3TOW BKNAAKU — 3TO

N3meHeHMe pacyeTHbIX AeTanei 80 OnpegeneHne CBOVCTB NPOEKTUPOBAHUSA AN1A

PacyYeTHbIX ,CI,ETaIIEVI




CBOWCTBA, KOTOPble MPUMEHSAIOTCA KO BCel pac4eTHOM MoAenun, 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 MOMOLLBKO AMaNoroBbIX OKOH paCyHETHbIX CBOWCTB COOTBETCTBYHOLWNX
p,eTane|7|. |_|pl/l N3MEeHEHNWN 3HaYEeHUNA TN Bbl60pe BapnaHTa B CTOJ'I6L|,e
3HaueHune c|>na>|<0|< B CTOI'I6LI,e Mcnonb3oBaTb 3Ha4YeHUA No ymMmoJ/iYaHUIo
CHMMaeTCd, yKa3sblBas, uTo 4AndA ,D,&HHOI?JI pacquHon AeTann n JaHHOro
CBOWCTBA NPOeEKTNpPOBaHNA CBOWCTBA pacquHon MOZENN HE NCMONb3YHOTCA.

Mpumep

Tak, ecin B pacquHoM MoZenn cogep>kaTtca geTanan C pasHbIM MapKaMn
MaTtepumnana, B CBOWCTBAxX pacquHon MoA4es I MOXHO OrnpeaennTb Hanbonee
4acCTo NCNOoJIb3yeMyro MapKy MaTtepmnana. 3aTtem 4ns KOHKPETHbIX p,eTane|7|
MOXHO N3MEHNTb MapPKy MaTepinasia B paCY4ETHbIX CBONCTBAX AeTtann.

CM. TaKke

VcknroueHvie pacyeTHbIX geTaner U3 npoekTnpoBaHus (cTp 81)
OnpegeneHve ANVH NPOAO/ILHOIO U3rnba KONOHHLI (CTp 82)
OnpegeneHye CBOWCTB MPOEKTUPOBAaHWA pacyeTHOW Mozenn (cTp 63)

CBoKcTBa pacyeTHoOM getanum (ctp 129)
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WcknioueHme pacueTHbIX AeTaneil U3 NPoeKTUpPoBaHUS

B npouecce pacyeTa oTAe/IbHbI€ paCyeTHbIE A€TalN MOXKXHO UCKNHOUYNTb U3
npoBepPKN KOHCTPYKUMK Ha COOTBETCTBME HOPMaM NPOEKTUPOBaHNA.

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

1. BbibepuTe getanb B GU3NYECKON MOZeNn.

2. HaxmuTe npaBoli KHOMKOV MbILLN U BbibepnTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

3. B ananoroBoM OkHe pacyeTHbIX CBOWCTB AeTanun BbINONHUTE CiejytoLlime
AEeNCTBUA.

a. TNepeiaunte Ha BKNaaky MpoekTnpoBaHue.

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

c. Haxmurte KkHomky N3MeHUTb.

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

O cBolCTBax pacyeTHow getanu (cTp 73)

OnpepeneHvie AJIVH NPOAOJ/ILHOIO N3rM6a KO/IOHHbI

[N KONOHH 1 CErMEeHTOB KOJIOHH MOXHO OMnpeAensiTe ANNHbI MPOAOABHOIO
n3rn6a. CerMeHTbl KOIOHH NPeACTaBAAIOT YpOBHM 3aaHMs. Tekla Structures
aBTOMATMYECKUN Ae/IUT KOMIOHHbI Ha CErMeHTbI B TOUKeE, F4e eCTb oropa B
HanpaBneHUM NPOAOSBHOIO U3rnba NN rae MeHsIeTcst IPOdUIb KONIOHHBI.

MNpuBeaeHHasa ANVHa NPV NPOAOSIbHOM n3rnbe pasHa K*L, rae K —
K03 ONUMEHT ANVIHBI, a L — AIHa NPOAOJIBHOIO U3rnba.

KonoHHa MOXeT nmeTb pa3Hble ANNHbI NPO40/IbHOIO n3rmba B pPa3HbIX
pacyeTHbIX MOA4enaAx.

Mpexae Yem NpUCTYNnUTL, B ANANOrOBOM OKHe PacueTHasi U NnpoeKTHast
MopAenu BbibeprTe pacyeTHY MOJesb, B KOTOPOI TpebyeTcs onpeaennTs
AJIHBI MPOAO/IbHbBIX M3rM60B.

1. BblbepuTe KONOHHY.

2. HaxmuTe npaBoli KHOMKOV MbILLN 1 BblbepnTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

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

a. [lepenaute Ha Bknaaky NMpoekTupoBaHue, B cToN6eL, SBHaUEHMe.
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b. BbibepuTe 3HaueHVe ansa ceoinctea Kmode.

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

KonnuyectBo 3HaueHWi, KOTOpble MOXHO BBECTU, 3aBUCUT OT
3HayveHwus, BblIbpaHHOro Ansa ceoctea Kmode.

YTO6bI BBECTV HECKOJIBKO 3HAYEHW, BBEAMTE MO 3HaYEHWNIO 41N
KaXAoro cerMeHTa KO0HHbI, HAUMHasA C CAMOro HUXKHEro CermMeHTa,
pa3gensas 3HadeHnsa npobenamu. Ansa nosTopa KoapduumeHToB
MOXHO MCMOJIb30BaTb CUMBOJT YMHOXeEHWS, 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 OAHO UM HECKONBKO 3HaUYeHWI Ana napameTpa L - gnvHa
npoaonbLHOro nsruéa B HanpasieHUN OCeil y U/nUnu z.

« [lng aBTOMaTMU4eCcKoro BblYnCNeHNs 3HAYEHWUI AJ/IIHbI OCTaBbTe
3T NOAA NyCTbIMW.

+  [lns nepeonpejenieHnNs OAHOTO NN HECKONIbKUX 3HaYeHUI
ANVIHBI BBEANTE 3HaUeHNS B COOTBETCTBYOLLE NONSA A/IVHBbI
NPOAONIBHOro 13rrnba. Konnyecrso 3Ha4YeHN M, KOTopble HYXXHO
BBECTW, 3aBUCUT OT 3Ha4YeHus, BbIbpaHHoro Ansa ceoictea Kmode.
Ans NoBTOpPa 3HaYEHNM A/TMHBI MPOAO/ILHOIO N3rnba MOXHO
NCMONb30BaTb CMMBO YMHOXeEHWS, Hanpumep: 3*4000.

e. Haxmute KHOMKy I3MeHUTb.

CM. TaKke
3HauveHuns ceoncTBa Kmode (cTp 83)

O cBoMCTBax pacyeTHow getanu (cTp 73)

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

Bo3mMoOXHble BapWaHTbI:

BapuaHT OnucaHwue
AencTBuTenbHbLIN L — ANVHA KONOHHBI.
aNemMeHT
CermMeHT KO/NIOHHbI L — AnVIHa O4HOMo CerMeHTa KOJIOHHbI.
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7.5

BapuaHT

OnucaHue

CermMeHT KOJIOHHbI,
HecKOJ1IbKO 3HaueHuin

L — ANViHa O4HOro cerMeHTa KOJIOHHbI €
ornpegeneHHbIMW Nosb3oBaTenem KospdnumneHTamm
N ANVHAMN ANS KaXKA0TO CErMeHTa KOJIOHHBbI.

AHanuTunueckuii
BKJIIOUEHHbIA 3N1eMeHT

L — AnviHa anemMeHTa B pacquHon MoAaenn.

AHanuTnyecKkui
BKJIIOUEHHbI 3/IeMEeHT,
HeCcKO/IbKO 3HaYeHUM

L — AHa 3n1eMeHTa B pacyeTHOW MoJenn ¢
ornpegeneHHbIMW Nosb3oBaTenem KospdnumneHTamm
N ANVIHAMW JNS KaXKA0TM0 3/1eMeHTa.

P = Physical member
§ = Column segment

- - o
53 AS
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A
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1= 1= SPLICE
A3
> A—
P A2
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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 ~
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- e e

OnpegeneHve ANVH NPOAOLHOIO U3rnba KONOHHbI (CTp 82)

Onpep,eneHme MeCTONoJI0O>KEHNA paCyHeTHbIX

pertanei

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

Vi3meHeHne pacyeTHbIX p,eTane|7|

84 OnpegeneHvie MeCTOMONOXEHNA PACUYETHbIX
feTanen




OCeil pacyeTHO Mogenn, NPUMeEHsIEMble KO BCEM AeTaNsiM B PacYeTHOW
MOJENU.

Tak>xe MOXHO onpeaensiTe CMeLLeHUs AN paCYeTHbIX AeTanei 1
nepemMeLLaTb pacyeTHble AeTaNu C MOMOLLLIO PyYeK.

Mpv NepemMeLLeHM PyYK pacyeTHOM AeTann NPOCMOTPETb CMELLEHMS
MOXHO B C/TeAyHOLLX ANANOrOBbIX OKHAX:

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

Mpwn NnepemeLLeHnn GU3nNYeckon NN pacyeTHON AeTanu 3TN CMeLLeHns
pyukm copacbiBatoTcs. KomaHaa C6pocnTb pefakTUpoBaHme BblGpaHHbIX
AeTanemn Takxe copacbiBaeT U3MEHEHNSs, BHECEHHbIe C MOMOLLbIO pyYek
pacyeTHON AeTanun.

CM. TaK)Ke

OnpegeneHvie NI U3MEHEHVe MeCTOMONOXEHNSA OCU PacYeTHOM AeTanu
(ctp 85)

3ajaHune cMeLleHNsa ANa pacyeTHoM getann (cTp 86)
Copoc pefakTMpoBaHUA pacyeTHbIX geTanei (ctp 87)
CBOWCTBa NONOXEHWSI paCYeTHOro CTepXHs (cTp 149)
CBOICTBa NONOXEHUS pacyeTHOW obnactun (cTp 149)
CBoOMCTBa KPOMKW pacyeTHoM obnactu (ctp 150)
CBoucTBa pacyeTHoOM getanu (ctp 129)

OnpegeneHre HacTpoek oceil pacyeTHOW Mmogenn (cTp 60)

Onpep,eneﬂme mnnin nameHeHme MmecTonosio>keHmsa ocm

pacuyeTHON geTanun

MOXHO onpesensaTb N U3MeHATb MECTOMOJIOXKEHE PacYeTHO OCK
oTAeNIbHbIX AeTasiel. PacyeTHasa oCb onpegenser MecTornosioxeHne
pacyeTHOW AeTanu o OTHOLUEHWIO K COOTBETCTBYIOLLLE GU3NYECKO JeTann.
Hanpumep, pacyeTHas geTanb MOXeT HaXOAMUTbCA Ha HENTPaNbHOM OCU NN
Ha OMOPHOW NMHUWN U3NYECKON AeTanu.

MNpexae yem NPUCTYNUTB:

* B pawanoroBom okHe PacuyeTHasi n npoeKTHasA Moaenu Boibepute
pacyeTHyI MOJeNb, B KOTOPOW TpebyeTca N3MeHUTb pacyeTHbIe CBOICTBA
AeTanein.

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

1. BbibepuTe getanb B GU3NYECKON MOZeNn.

2. HaxmuTte npaBoli KHOMKOV MbILLN U BbibepnTe CBOMCTBA,
ncnosb3yemMble B pacyeTax.

3. B AnanoroBoM OkKHe pacyeTHbIX CBOMCTB AeTanu BbIMONHUTE CieytoLume
JeNCcTBUS.

a. Mepenaunte Ha Bknagky MonoxkeHwne.
b. BbibepuTte BapmaHT B cnncke OCb.

C. B cnucke CoxpaHATb NOJIOXKEHUE OCU YKaXINTe, MOXET /i
pacyeTHasa OCb AeTanu nepemeLLaTbCa Npu ee coegHeHN €
APYTMIN AeTansaMun, a Takke B KAKOM HanpasieHN OHa MOXeT
nepemMeLLaTbCs.

d. Tpw HeobXxoANMOCTM C MOMOLLIO Noneli MoaupuKkaTop ocm
onpegenvTe, K Yemy NpmMBA3aHa 0Cb — K rob6anbHbIM KOOPANHATAM,
K IVHUWN CETKM WA HU K TOMY, HU K ApYroMmy.

e. Haxmute KHomMky NI3MeHUTb.

CM. TakXxe

3asaHve cMeLLeHnsa ANna pacyeTHoW getanu (cTp 86)
CBoucTBa pacyeTHOM getanum (ctp 129)

O cBowcTBax pacyeTHow getanu (ctp 73)

OnpegeneHre HaCcTpoOeK oceil pacyeTHOW mozenwn (cTp 60)

3agaHue CMeLLEeHNsA AN pacyeTHOW geTanu

[Na pacyeTHOM AeTann MOXHO onpeaennTb cmelleHus. CMeLLeHNs
NO3BO/IAOT MePeMeCTUTb PACYETHYH AeTallb MO OTHOLLIEHUHO K
MECTOTMOIOXEHUIO MO YMOUAHMIO PAaCYEeTHOI OCK.

Mpexae YeM NpuUCTynnTb, B 4MaN0roBoM okHe PacueTHasi N NpoeKTHas
Mozenu BbibepuTe pacyeTHYH MOZesb, B KOTOPOW TpebyeTcs onpesenmTb
CMeLLeHNs.

1. BblbepuTe feTanb B dU3NYECKON MOLeNN.

2. HaxmuTte npaBoli KHOMKOW MbIWN 1 BbibepuTe CBOWMCTBA,
ncnonb3syemMble B pacyeTax.

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

a. [lepenante Ha Bknagky NMonoxxeHue.
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b. B nonax CmeLieHwne 33jaiTe CMeLLeHe pacyeTHOM AeTanum oT
pacyeTHoOn ocn dU3NYeCcKor feTan B HanpaBaeHUaX rnobanbHbIX
ocen X,y n z.

|_|pI/I nepemMeLeHnn pacquHon AeTann B MO4eNIn 3TN 3HaYeHNA
N3MEHAKOTCA.

Mpuv nepemeLleHn GU3NYECKON AeTann OHU He cbpackiBatoTCS.

c. B cnncke Pexxkmm npoAo/IbHOro caBura ykaxumre HEO6XOAI/IMOCTb
ydyeTa NnpoA0/IbHOINo CMeLleHnd KOHL OB Dx CI)I/I3I/IH€CKOI7I AeTanwn.

CMeLLeHNst KOHLOB onpegenstoT, rae Tekla Structures co3gaet
KOHLIeBbIE y3/1bl pac4eTHON AeTanu.

d. Haxmute KHonky N3mMeHUTb.

CMm. TaK)Ke

OnpegeneHvie UM N3MeHeHe MeCTOMONIOXEHNSA OCK pacHeTHOW AeTanwu
(cTp 85)

CBoKcTBa pacyeTHOM getanum (ctp 129)

C6poc peaaKTUPOBAHUSA pacHeTHbIX AeTanewn

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

1. HaBknagke PacuyeT n npoekTupoBaHune BbibepnTe PacyeTHble U
NpoeKTHbIE MOoAeNn.

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

3. BblbepuTe geTanu, KOTopble CiesyeT COpoCUTb.

Ha Bknagke PacyeT n npoekTupoBaHue BbibepuTe COPOCUTDL
pepakTUpoBaHue BbI6GpaHHbIX AeTaneu.

CM. TaKke
OnpegeneHre MeCTONONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

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

MOXHO co3gaBaTb KOnuu cylecTByrOL X paCyeTHBLIX AETaHEVI BMecCTe C
NMPpMMEHEHHBLIMN K HM CBOVICTBAMU 1 CMeLEHNAMN Y310B.

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

1.

Ha Bknagke PacyeT v npoekTupoBaHMe BbibepuTe PacueTHble 1
NpoeKTHbIe MoAeNN.

B avanorosom okHe PacueTHasi U npoeKTHasi MoAenu BbibepuTe
pacyeTHY MoJenb, CoAepXKalllyto AeTanb, KOTopyto TpebyeTcs
CKOMMPOBATb, N pacyeTHble CBOCTBA, KOTOPbIe TPebyeTCs UCMOb30BaThb.

B dumsnueckor mogenu BblbepuTe feTanb, KOTOPYH TpebyeTcs
CKOMMpoBaThb.

BbINONHWTE O4HO U3 CieyoLWmnX AeNCTBUN.

+ Ha Bknagke MpaBkKa BblibepnTe KonupoBaThb.

* LlenkHuTe NpaBow KHOMKOWN MbIWN 1 BbibepnTe KonnpoBaTb.
YKaxunTe NCXOAHYH TOUKY 4151 KOMMPOBaHUS.

YKaxute ofiHy NN HECKONBKO JOMONHUTE/IbHbIX TOYEK Ha3HauYeHus.

Ecnv B KOHEUHOW ToUke MeeTCa NAeHTUYHasa ursmnyeckas getanb, Tekla
Structures co3gaeT pacyeTHy AeTab C HACTPOMKaMn, MAEHTUYHBIMIA
HaCTPOWMKaM NCXOAHOWN AeTasu.

Ecnn B KOHeUHOI TouUKe yXe MeeTcst pacyeTHas geTanb, Tekla Structures
N3MEHSIET 3Ty pacyeTHYy AeTallb.

Ecnun pusmyeckas geTanb B KOHEYHOM TOUKE ellle He BXOAMT B PACUETHYHO
Mogenb, Tekla Structures fo6aBnsieT AeTaNb B pacCHeTHYH MOZENb.

Ansa npekpaweHns KONMPOBaHNSA BbIMONHUTE O4HO 13 CNeAyLLNX
AENCTBUN.

*  Haxmute KHonNky knasuLy Esc.

*  LlenkHnTe NpaBow KHOMKOW MbILWN 1 BbibepnTe OTMeEHa.

CMm. TaK)Ke

3MeHeHMe pacyeTHbIX geTanel (cTp 73)
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7.7 YpaneHue pacuyeTHOI getanm
[leTany MOXHO yAansiTe U3 pacyeTHbIX Moene nyTeM yaaneHnsa pacyeTHbIX
AeTanein.

Ecnm pacueTHas MoZenb CO3ZaHa C UCnonb3oBaHneM cnocoba MonHas
Moaenb, Npu yaaneHun pacyetHo getanm Tekla Structures UrHopupyert 3Ty
AeTanb B pacuyete. Ecim pacyeTHas MoZesb CO34aHa C UCMOb30BaHNEM
cnoco6a Mo BbI6paHHbIM AeTansAM 1 Harpyskam a1 3agaTb OCHOBaHME
Mozenwu, Bbi6paB ieTanum 1 Harpysku, Npu yaaneHum pacyeTHolm getanm
Tekla Structures yaansieT geTanb U3 pacyeTHO Mogenu.

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

2. B amanorosom okHe PacyeTHas U NpoeKTHas MoAenu BobibepuTte
PacYeTHYHO MOJesb, COAepPXKalLyto AeTab, KOTOPYH TpebyeTcs yaannThb.

3. BbibepuTe pacyeTHyto AeTanb, KOTOPYHO TpebyeTcsa yaanuThb.
BbInOMHWTE O4HO 13 CneayroLLnX AeNCTBUIA.
* LlenkHnTe NpaBoM KHOMKOW MbILW N BblibepuTe YAannTb.

+ HaxmwnTte knasuwy Delete.

COBET 4YT06bI OTMEHUTL KOMaHAY YAanuThb:

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

B APYTX pacHeTHbIX MOoAenAax CHOBa AobaBbTe YAaNEeHHYIO AeTallb B
pacyeTHyto MojenNb.

Cm. TakXXe
YpaaneHve o6beKkTOB U3 pacyeTHOU Mozenu (CTp 68)
3MeHeHVe pacyeTHbIX Mogenen (cTp 58)

Cnocob cosgaHms pacyeTHoM mogenu (cTp 53)

M3meHeHne pacyeTHbIX geTanei 89 YpaneHvie pacyeTHoM getanu



8 ObbeanHeHe Harpysok

B aTOM paszene paccmaTpuBaeTCs NpoLiecc coueTaHus Harpysok Tekla
Structures.

CoyeTaHme Harpy3ok — 3TO MpoLiecc, Npy KOTOPOM HeKOoTopble
OAHOBPEMEHHO JeCTBYOLLME FPYNMbl HAarpy30K YMHOXAKTCA Ha NX
Ko3bdnUMeHTbl 6e30MacHOCTU N 06 beANHAKTCS APYr C APYroM B
COOTBETCTBUN C OnpeeneHHbIMU NpaBuaaMu.

MpaBuia coueTaHnst Harpy3oK 3aBUCSAT OT NpoLecca NpoekTUPoBaHMA U
ONpesensatTCst B CTPOUTENBHbIX UAW MPOEKTHLIX HOPMax. OA4HMM N3 CaMbIX
pPacnpoCTpaHeHHbIX MPOLLECCOB NPOEKTUPOBAHMIA ABASAETCA pacyeT no
npeAenbHbIM COCTOSAHUSIM.

CBOICTBa COMETaHMN HAarpy3okK onpeaenstoT, kak Tekla Structures coueTtaeT
Harpy3sku. MNpouecc coyeTaHVs Harpy3ok ornpeaenserTcs ciesyroLmMmm
CBONCTBaMU;

+  Kog MogennpoBaHus Harpysku (ctp 117)
*  KoadbdunumeHTbl coueTaHnsa Harpy3ok (ctp 118)
*  Twunbl coyeTaHni Harpysok (ctp 119)

+ CoBMeCcTMOCTb rpynn Harpysok (ctp 21)

Cm. TakXKe

O coueTaHusax Harpy3ok (ctp 90)

ABTOMaTM4Yeckoe Co3jaHure codeTaHnm Harpysok (ctp 91)

Co3gaHve coveTaHMa Harpysok (cTp 92)

VI3meHeHVe coueTaHna Harpysok (ctp 94)

KonvpoBaHue coveTaHnin Harpy3ok Mexay pacyeTHbIMU Mogensmu (cTp 94)

YpaneHue codeTaHUin Harpy3ok (ctp 96)

ObbeanHeHMe Harpy3ok 90 O coyeTaHmMAX HarpysokK



8.1 O coueTaHMAX Harpysok

CoyeTaHMe Harpy3ok — 3To Habop rpynmn Harpy3ok, Co3aBaemsblli B npoLecce
coueTaHusa Harpysok. Kaxzoe coueTaHne Harpysok npeactaBnsieT peasbHble
YC/I0BMS HAarPy>XKeHWsl, — 3TO 3HAUWT, YTO B KaXA0€e coYeTaHe Harpysok
AO/IKHA BCerga BXOAUTb NOCTOsTHHAs Harpyska.

Kaxgoe coyeTaHune Harpysok A0/DKHO MMeTb YHUKa/lbHOE NMA. MCHOﬂbByMTe
MMeHa, onncbiBawoWne yCnoBuUA Harpy>xeHu4.

Kaxzgoe coueTaHve Harpy3ok nmeet ngeHtnoukatop. MaeHtnoukatop
npeacTaBaseT cob6oi NoOpAAKOBOE YNC/IO0, KOTOPOe 3aBUCUT OT NopsijKa
CO3ZaHNA COYeTaHN Harpy3ok B pacyeTHOM Mogenu.

Mo>HO HaCTPOUTb Tekla Structures Ha aBTOMaTU4Yeckoe co3JaHue coyeTaHun
Harpysok mnnm cosjaBaTb N USMEHATb NX BPYYHYHO.

CM. Takxke

ABTOMaTu4yeckoe co3jaHune codeTaHnin Harpysok (ctp 91)

Co3gaHue coveTaHMsa Harpysok (ctp 92)

I3mMeHeHVe coueTaHnsa Harpysok (ctp 94)

KonupoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YaaneHue codeTaHnin Harpysok (ctp 96)

8.2 ABTOMAaTMuUecKoe CO3AaHUe coUeTaHUM Harpy3oK

Tekla Structures MOXHO HaCTPOUTb Ha aBTOMaTn4eckoe Co3jaHne codeTaHun
Harpysok ans pacquHoM MoAes i cornacHo CTponTe/ibHbIM HOPMaM.

Mpexae yem NpPUCTYNnTb, ybeamTeck, YTo B MeHo daian --> HacTpoinkn -->
MapameTpsbl --> MogenvpoBaHue Harpysku --> TeKyLmnia Kog BbibpaHa
COOTBETCTBYHOLLAS HOPMA MOAENVPOBAHUS Harpy3oKk.

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

2. B awanoroBom okHe Moaenu pac4yéta M NPOeKTUPOBaHUA:
a. Bblbepute pacueTHyto Mmogernb.
b. Haxmute CoueTaHUsa Harpysok.

3. B amanoroBom okHe CoueTaHMA Harpy30K HaXxmuTe KHOMKY
CdopmumpoBaThb.

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

a. [Mpu HeobxoaMMOCTY NpoBepbTe KO3IGPULMNEHTLI COUETaHWS
Harpysox.

ObbeanHeHMe Harpy3ok 91 ABTOMAaTMYeCcKoe Cco34aHne co4eTaHn Harpy3ok



HaxmuTe MapameTpbl, a 3aTeM BbINMOAHUTE OAHO U3 C/IeAYHOLLMX
AEeNCTBUN.

+  MMpocmoTpuTe K03ddULMEHTEI. HaxMumTe KHOMKY OTMEHa, YTobbl
3aKpbITb ANAN0roBoe OKHO.

*  N3meHuTe KO3PdMumeHThl. HaxxmunTe KHornky 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 BknovaTb cO6CTBEHHbIV
Bec.

d. (3TOT War oTHOCUTCA TONLKO K eBponenckMm Hopmam Eurocode.) Mpu
HeobXxoANMOCTN ycTaHOBUTE $paxok ToNbKO MUHUMAbHasRA
NoCTOSAHHAas HarpysKa npm nonepeyHbiX Harpyskax. 310
NO3BOJIAET YMEHbLUNTb KONMYECTBO COMETaHWI Harpy3ok, korga
TpebyeTcs yunTbIBaTb TOJIbKO MUHVMANbHYHO MOCTOSHHYHO Harpysky
B YC/IOBMAX MOMEpPeYHOro HarpyxeHus.

e. Haxmute OK ans co3gaHnst cCOMeTaHU Harpysok.

Ecnn B pacueTHOM Mogenn eCTb HapyLleHus cTpykTypbl, Tekla
Structures aBTOMatMyeckn Co3gaeT coueTaHNsA Harpy3okK Kak B
MOJSIOXNTENBbHOM, TaK 1 B OTpuruaTenibHOM HanpasneHun (X v -Xmamn Y
" -Y).

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

Cm. TakXKe

3aZlaHvie HOPMbl MOZeNVPOBaHWSA Harpy3ok (cTp 18)
KoaddnumeHTbl coveTaHnsa Harpy3ok (ctp 118)
Tunbl coveTaHn Harpysok (ctp 119)

Co3gaHve coveTaHMsa Harpysok (ctp 92)
VI3ameHeHue coueTaHmnsa Harpysok (ctp 94)

YpaneHue codeTaHuin Harpy3ok (ctp 96)
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8.3 Co3pgaHwue coyeTaHUS Harpysok

MNpu HeEOHXOAVMMOCT MOXHO CO34aTb COYETAHUS HAarpy3okK A5 pacyYeTHO
Mozenu (No ogHoMmy).

Mpexae Yem NpUCTYNnUTb, ybeanTeck, YTo B MeHo Paian --> HacTpoiikm -->
MNapameTpbl --> MogennpoBaHue Harpysku --> TeKyLLUA KoA, BbIbpaHa
COOTBETCTBYHOLLAA HOPMa MOZENNPOBaHMSA Harpy3oK.

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

2. B amanorosom okHe Moaenu pacuyéTta 1 NpoeKTUPOBaHUS:
a. Bblbepute pacueTHyto mogenb.
b. Haxmute CoueTaHUsa Harpysok.
3. B awnanorosomM okHe CoyeTaHMs Harpysok HaxmunTe kHonky Co3aaThb.

B ananoroBom okHe CoveTaHme HaArpy3oK BbINOJHUTE CiejyroLume
AeNCTBUS.

a. B cnucke Tun BbiGepuTe TUN COYETaHMS Harpy3oK.
b. BBeauTe yHMKaNbHOE MMS COYETaHUSI Harpy3oK.

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

d. Tpv HeoHXOANMOCTU N3MEHUTE 3HaKW (+ NN -) U KOIGPULEHTDI
coyeTaHus B TabnnLe CoueTaHue Harpysok, LLiekasi 3SHauYeHus.

e. Haxmure KHOMKY an/IMEHI/ITb, YTObbI CO034aTb Cco4UeTaHMe Harpys3ok.

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

8. Haxmute KHOMKY OK, uTo6bI CcO034aTb nocaegHee coyetTaHuve
Harpysok 1 3akKpbiTb ANasioroBoe OkKHO.

5. B awnanorosoM okHe CoueTaHus Harpysok Haxmunte kHonky OK anq
COXPaHeHNs CoYeTaHWn Harpysok.

Cm. TakXKe

3aZlaHvie HOPMbl MOZEeNVPOBaHWSA Harpy3ok (cTp 18)
Tunbl coveTaHU Harpysok (ctp 119)

KoaddunumeHTbl coveTaHnsa Harpy3ok (ctp 118)
ABTOMaTMYecKoe Co3jaHve codeTaHn Harpysok (ctp 91)
VI3amMeHeHue coueTaHmnsa Harpysok (ctp 94)

YpaneHue codeTaHUin Harpy3ok (ctp 96)
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8.4

8.5

IameHeHMe coueTaHUA Harpysok
MOXHO M3MeHUTb coYeTaHe Harpy3ok pacyeTHOM Mogenn, oTpesakTMpOBaB
ero nmsa 1 Ko3GPULMeHTbI.

N3ameHUTb TUN U I/Iﬂ,eHTI/I(I)I/IKaTOp coYeTaHWAd Harpysok, a Takxe ﬂ,06aBl/ITb nnn
YA4AANTb rpynnbl HArpysok nocsie co3jaHna coYeTaHnA Harpy3ok
HEBO3MOXHO.

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

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

3. B amanoroBom okHe CoyeTaHMA Harpy3oK BbINOJHWTE ClejytoLime
JencTBuS.

a. YTObbl UI3MEHUTb MSA COYeTaHUSA Harpysok, BbIGEpI/ITe ero n seeanTte
HOBOE NMA.

b. YT06bl U3MEHUTb KO3QPULIMEHT coHeTaHNs Harpy3ok, BblbepuTte ero
N BBeAMTE HOBOE 3HayeHue.

c. Haxwmute kHonky OK Ans coxpaHeHUs U3MEHEHWIA.

CM. Takxke

ABTOMaTM4yeckoe co3jaHune codeTaHnin Harpy3ok (ctp 91)

CoszaHune coyeTaHmsa Harpysok (ctp 92)

KonunpoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YaaneHue codeTaHnin Harpysok (ctp 96)

KonnpoBaHue coueTaHM Harpysok Mexxay
pacyeTHbLIMM MoAeNsAMU

CoyeTaHus Harpy3ok MOXHO KOMMPOBaTb MeXJy pacyeTHbIMU MOZENsiMU/ B
npegenax ¢manyeckoin Mogenun. OcyLLecTBAATb KOMMPOBAHME Tak)Ke MOXHO
Mexay Gr3NUYecKUMU MOLENSIMU, eC/TN OHU UMEROT OANHAKOBYHO Cpesy U
rpynnbl Harpysok.

CHauana HeobxXoAMMO COXPaHNTb COYETaHUA Harpy3ok, KoTopble TpebyeTcs
ckonmpoBaTtb B ¢ain . 1co. ECim HEO6X0AMMO, UTOObI COUeTaHNsA Harpy30K
6bI/IN JOCTYMHBLIMY B APYrort GU3NYECKO MOoZenn, CKonupyimnte ¢amn . 1co B
nanky \attributes LleNeBON MOAENN UK B NaAnKy MpoekTa AMbo KOMNaHuu.
3aTeM coYeTaHMsA Harpy3ok MOXHO 3arpysnTb B APYryt pacyeTHY MOAeNb.
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CoxpaHeHWue coyeTaHUN Harpy3oK AJisi NCNoJIb30BaHUSA B
paNbHelnwem

CouyeTaHVst Harpy3oK pacyeTHOW MOZeIN MOXHO COXPaHUTb ANs
NCNONb30BaHNA B JafibHeENLLEeM B APYrX pacHeTHbIX MOAensix.

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

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

3. B ananorosom okHe CoueTaHUA Harpy3okK BbIMOJIHUTE C/ieyrouime
AencTBuS.

a. BBeguTe nMa ana coxpaHsembix cOYeTaHUM 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 AManorosble OKHa.

KonnpoBaHue coueTaHU HarpysoK ns3 gpyroivi pacyeTHoii
Moaenu

CoueTaHuda Harpysok MOXHO KONMmMpoBaTb 13 AperVl pacquHoM mMoaenwu,
|/||\/|e+ou_|,e|7| T€ 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 NnpoekTa A KomnaHum. Ecam Her,
ckonupyrTte ¢ainn . lco.

3. Tpwn KONMPOBaHUN COYETaHNSA HArpy3oK Mexay AByMs GU3nyveckmMm
MOZeNsAMU, OTKPOMTE MOZe/b, B KOTOPYH BbIMOIHAETCS KONMPOBaHMe.
Mpwn KONVPOBaHWK B Npejeniax 0g4HON Gr3NYeCcKon MOLeNn 3aKponTe u
CHOBAa OTKPOWNTe MOJe/b.

4. Ha Bknagke PacyeT n npoekTupoBaHuMe BbibeprTe PacyeTHble U
NpoeKTHbIe MoAeNn.

5. B amanorosom okHe Moaenu pacyéTta v NpoeKTUPOBaHUS:

a. Bblbepute pacyeTHyt MOZeNb, B KOTOPYH HEOBXOAMMO BbIMONHUTE
KonnpoBaHue.

b. Haxmute CoueTaHUs Harpysok.

Ob6besmHeHVe Harpysok 95 KonvpoBaHue coueTaHn Harpy3ok Mexay
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6. B ananoroBom okHe CoyeTaHMs HarpysoK BbiMNONHWTE CnejytoLime
AEeNCTBUA.

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

b. HaxmuTte KHOMKy 3arpysmTb.

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

8.6 YpaneHue coueTaHUin Harpysok

MOXHO YAanuUTb OTAe/IbHOe COYeTaHne Harpy3oK, HeCKOIbKO BblIBpaHHbIX
COUeTaHUN Harpy3oK UK BCe COYETaHMSA Harpy3okK B pacyeTHOM Mozenu

cpasy.

1. HaBknagke PacueT v npoekTUpoBaHue BbibepuTe PacueTHble N
npoeKTHble Mogenu.

2. B ananoroBom okHe Mopgenu pacyérta v NpoeKTUPOBaHUS:

a. BbibepuTe pacueTHytO MoZenb, U3 KOTOPOW TpebyeTcs yaannTb
CcoYeTaHWNs Harpysok.

b. Haxmunte CoueTaHuA Harpysok.

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

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

«  Ypepxusas knasuwy Ctrl nnum Shift, BbibepurTe HeCKOBKO coveTaHU
Harpy3ok Ang yaaneHusa. HaxmuTe kHonky YaanuThb.

*  YT06bI yAaNNTb BCE COYETAHMS HArpy3oK, HAXXMUTE KHOMKY YAAaNUTb
BCce.

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

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

Co3gaHue coveTaHMsa Harpysok (ctp 92)

Ob6beanHeHMe Harpy3ok 96 YaaneHue coueTaHni Harpysok



9 PaboTa c Mogensamu pacyerta u
NPOEKTNPOBAHUS

B 3TOM pa3zene nNosicHAeTCs, Kak 3KCNOpTMPOBaTh, 06 beANHATE U
NPOCMaTpUBaTb pacyeTHbIe Y NMPOEKTHbIe MOZENM, @ TakKe Kak COXPaHATb U
npocMaTpuBaTh pe3ynbTaTbl pacyeTa.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HUXE:

MpocMoTp NpesynpexaeHnin o pacyeTHOW mogenn (ctp 97)
JKCNopT pacyeTHon mogenu (cTp 98)

ObbeanHeHe pacyeTHbIX MOZener ¢ MOMOLLbIO MPUIOXKEHWSA A4/19 pacyeTa
(ctp 99)

CoxpaHeHue pe3ynbTaToB pacyeTa (cTp 102)

MpocMoTp pesynbTatos pacyeta getanu (ctp 103)

OTobpaxeHne pacyeTHOro Knacca B Bugax mogenu (ctp 104)

OTobpaxeHVe HOMepOoB pacyeTHbIX CTEPXKHEN, 3/1eMeHTOB 1 y3/10B (cTp 104)

OTobpaxeHune Ko3dPrLUMeHTa NCNONb30BaHWA AeTanel (cTp 105)

9.1 MpocmoTp NpeaynpeXXaeHNA 0 pacyeTHOW Moaenmn

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

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

2. B ananoroBom okHe Mogenu pacyérta v NpoeKTUPOBAHUS:

a. BblbepuTte pacueTHyt MoZesb.

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 97 MpoCMOTp NpeaynpexaeHunii o pacueTHol
mMozenu



b. Ecnv nosBnseTcs npesynpeanTenbHbIl 3HaK, HaxmunTe MokasaTb
npeaynpexxaeHus.

&5 Pacuerran 1 npoekTHas MogEnk

Wopens 3

MonHas mogens.

Mo IBpaRHBIM 4.

.. Mpuno... Cnocob cosgaris

Cozaate

Coagate... | |Konuposars

(=N =

l

CBOACTEa...

YaanuTo

l

BibpaTs 0bbeKTe

)
) e —

[loB3EuTs BEBpaRHEIE BTekTEl

Y43 NMTE BLIBPaHABIE DEBEKTEI

3. B AvanoroBoMm okHe npegynpexzaeHus HaxmMuTte MoAapo6HOCTN, UTO6I

y3HaTb 60nbLue.

Tekla Structures BbIBOAUT CMINCOK NpeaynpexaeHni:

E Cnmncok

OTuer

=R EER =)

TWAPNING:
WAFNING:
WAPNING:
WAPNING:
TWAPNING:
WAPRNING:
WAPNING:
TWAPNING:
TWAPNING:
WAPNING:
WAPNING:
TWAPNING:
TWAPNING:
WAPNING:

Bar
Bar
Ear

Bar
Bar
Bar
Bar
Bar
Bar

117,
114,
107,

a7,
o4,
27,
24,
77,
74,

part
part
part

part
part
part
part
part
part

Id:
Id:
Id:

Id:
Id:
Id:
Id:
Id:
Id:

1510, direction differs
£363, direction differs
3350, direction differs

direction

5107, direction
5910, direction
6864, direction
7667, direction
8621, direction
9474, direction

differs

differs
differs
differs
differs
differs
differs

from
from
from
from

from
from
from
from
from
from

physical
physical
physical
physical
physical
physical

Short rigid link between nodes 171 and 280, Td: 24334
Bhort rigid link between nodes 137 and 283, I

Total loadfapplied difference 1.5584,
Total loadfapplied difference 2.2344,

d: 34454

load Id: 13082
load Id: 12084

physical part
physical part
physical part

phy=sical part

part
part
part
part
part
part

direction
direction
direction
direction
direction
direction
direction
direction
direction
direction

« Ecnu BbIGpaTh CTPOKY C AeHTUdMKaTOpoM 06bekTa, Tekla Structures
Bbl4€NNT COOTBETCTBYHOLLNM 06BeKT B GU3NYECKON MOAENN.

« Ecanm HaxaTb NpaBoOl KHOMKM MbILUN B CTPOKE C UAEHTUDMKATOPOM
06BbeKTa, MOXHO OTKPbITb MEHI 0bbekTa.

CM. TaK)Ke

Co3gaHune pacyeTHbIX Mogenein (cTp 51)

PaboTa c MoZensmum pacyeTa 1 NpoekTMpoBaHus (cTp 97)

9.2 JKCNOPT pacyeTHOU Moaenu

[Ans BbINONHeHWsi pacyeTa no pacyeTHol mogenn Tekla Structures ¢
MOMOLLIbHO MPUIOXEHUS pacyeTa pacHeTHY Mojenb HeE0OH6X0ANMO
3KCNOPTUPOBAaThL B Nanky. Mo yMon4aHuio B kayecTBe nankuy akcnopTa
MCNoNb3yeTcs narnka TekyLlen mogenu. Mpu HanMuMM NPsSIMOL CBA3N C
NPWIOXEHMEM pacyeTa 1 3KcnopTe pacyeTHoi Mmogenu n3s Tekla Structures c
MCNoNb30BaHNEM 3TOr0 MNPU/IOXEHWS pacyeTa MoAesb OTKPbIBaeTCs
HemnocpeACcTBEHHO B HEM.

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS

98 DKCNOPT pacyeTHOM Mogenn




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

2. Tpuv Heob6x0AMMOCTU OMNpeenvTe Nanky sKcnopTa.

a. B amanorosom okHe Moaenu pacyéTa U NpoeKTUpoBaHUS
Bbl6epUTe pacyeTHYH MOAesb, KOTOPY HEOBXOANMO
3KCMOPTUPOBATh, a 3aTeM HaxmunTe CBOMACTBA.

b. B ananoroBoM okHe CBOMCTBa pacyeTHOW MoAeNU HaxmmTe
KHonky HaliTU nanky Ans 3KcnopTa Ha Bkiajke PacueTHas
Mopaenb.

c. B amanorosom okHe 0630p Nanok rneperijnrte K nanke sKCnopTa v
HaxmuTe KkHonky OK.

d. Haxmute kHonky OK, 4To6bI COXPaHUTL HAaCTPOWKK NaNKM 3KCNopTa
B CBOMCTBax pacyeTHOW Moenu.

3. B amanorosom okHe Moaenu pacyéTta 1 NpoeKTUPOBaHUS:
a. BblbepuTte pacueTHyto Mogenb ANA 3KCNOpPTa.

b. HaxmuTe KHOMKYy IKCNOPT.

CMm. TaK)Ke

Pabouunin npoLecc pacyeTa CTpouTenbHbIX KOHCTPYKUMiA B Tekla Structures
(ctp 13)

PaboTa c MoZensmu pacyeTa 1 NpoekTMpoBaHus (cTp 97)

9.3 O6beagMHeHMe pacyeTHbIX MoAenie C MOMOLLbIO
NnpuUNoXXeHNA ANs pacyeTa

PacueTHble Mogenu Tekla Structures MOXHO 06beAVHATL C MOAENSIMU B
HeKOTOPbIX BHELLHMX NPUIOXEHMAX ANst pacyeTa. 3TO 3HaYMT, UTO MOXHO
BHOCUTb U3MeHeH st B u3mnyeckne 1 pacHetHble Mogenn Tekla Structures
Aaxe nocsie NX 3KCropTa B NPUIOXKEHME A1 pacyeTa 1 COXpPaHsTb
AOMOIHEHUSs!, BHECEHHbIE B 3KCMOPTMPOBaHHbIE MOZAENV B Cpeje NPUIOXEHMS
AN pacyeTa.

Hanpumep, MoxHO co3gaTb Mmogenb Tekla Structures, cpopmmpoBaTh Ha ee
OCHOBE pacyeTHYH MOZe/b, IKCMOPTMPOBaTb PacyeTHYH MOoZeNb B
NpuUIoXeHMe ANs pacyeTa, J06aBUTb B MOAENb CneLmanbHble Harpy3km B
NPUOXeEHUN AN1A pacyeTa, a 3aTeM BbIMONHUTL pacyeT. Ecan 3atem Bam
notpebyeTcs BHECTN U3MEHEHUSA B PUINYECKYH U PacUeTHYH MOoZenb B
Tekla Structures, MOXHO 06BbEANHUTL MOAENN B MPUNOXKEHNN ANA pacyeTa.
Ecnn He 06BEANHUTL MOAENN 1 MOBTOPHO 3KCMOPTUPOBATh M3MEHEHHYHO
pacueTHyto mogenb Tekla Structures B npunoxeHue Ansi pacyeTa, BHeCeHHble
B NPUIOXEHUN 415 pacyeTa AOMNONHEHWA MOAeN byayT yTpaYeHsbl.

JononHuTenbHble cBefeHWsA CM. B pa3gene Analysis and design systems.

Pa6oTa c MogensiMm pacyeTa 1 NpoeKkTUPOBaH WS 99 ObbesnHeHME pacyeTHbIX MOZenei C MOMOLLbHD
NPUNOXeEHUS AN pacyeTa



O6BbepgnHeHUe pacHeTHbIX Mogeneii ¢c nomoLbio SAP2000

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

Mo ymonuyaHuto pacyeTHble mogenu Tekla Structures n SAP2000 He
06BeANHSATCA. DTO 3HAYNT, YTO NMPU SKCNOPTe pacyeTHoM mozaenun Tekla
Structures B SAP2000 co3gaetcs HoBast Mogens SAP2000.

Ecnv Bbl pelumnte 06beanHNTL pacyeTHyto mogenb Tekla Structures ¢ mogensto
B SAP2000, n3meHeHVsa B n3nyeckon nnm pacyetHom mogenu Tekla
Structures gobapatca B Mogens SAP2000. lononHWTe/IbHbIE 06 BEKTbI U
onpegeneHvs (HanpuMmep, AeTanu, CTEPXHW, Harpy3Kkn 1 codeTaHnsa Harpysoxk,
co3gaHHble B SAP2000, coxpaHsatoTcs B SAP2000. JononHUTebHble 06beKThl,
co3gaHHble B SAP2000, HeBO3MOXHO nMnopTMpoBaTh B Tekla Structures,
04HAKO OHW yUUTbIBAOTCA Npu pacyeTe. OHM BAUSIKOT Ha pe3ynbTaTbl pacyeTa,
KOTOpble MOXHO nMnopTnpoBsaTk B Tekla Structures.

Mpu s3kcnopTe B SAP2000 06beKkTOB, co34aHHbIX B Tekla Structures, K nx
nMeHam gobasnsetcs npedukc "_". NMpedukc paznmyaeTt 06beKTbl, CO34aHHble
B Tekla Structures Ha ocHoBe o6bekToB 13 SAP2000.

JlononHnTeNbHbIe Harpy3Kkuy, co3gaHHblie B SAP2000, 6yayT sobaBneHbl B
coueTaHus Harpy3ok, cosgaBaemMble B SAP2000. Ecin fob6aBuTtb
[AOMNOIHUTE/IbHbIE Harpy3Kkn B COMeTaHNA Harpy3ok, co3gaHHble B Tekla
Structures, Harpysku 6yayT yaaneHbl U3 3TUX COYETaHUN Harpy3oK npu
obbeanHeHV Mojener 1 3kcnopTe pacyeTHon mogenu Tekla Structures B
SAP2000.

ObbeanHeHue pacyeTHbIx Mogenel Tekla Structures n SAP2000 no3soanT
COXPaHUTb HOMepa CyLLEeCTBYHOLLMX PacyeTHbIX Y3/10B U cTepxxHel B SAP2000.

. HOMepa CyLLeCTBYHOLWNX Y3/T0B COXPaHAKTCA, e/ KOOpPpAMNHAaTbLI y3N1a
OCTarTCA HEMN3MEHHbBIMW.

*  Homepa cyLecTBYOLLNX CTEPXKHEN COXPAHSIKOTCS, eCNN HaYaNbHbIA U
KOHEYHbI HOMepa Y3/10B OCTAkTCS HEU3MEHHBIMU.

+ CTapble HOMepa Y3/10B 1 CTEPXHE He UCMO/b3YHTCS MOBTOPHO.

OrpaHvyeHus

N3meHeHWa cnegytowmx cBoricTs B Tekla Structures He nepegatotca B SAP2000
Jaxe nNpu 0bbegHEHUN MOjeNeit:

* CBOWCTBa Npodunein n matepmnanos getanei, ecinm nmsa npodunsa nam
MaTepuana yxe cywiectsyet B SAP2000;

* COYeTaHnAa Harpysok, eciv UMs coveTaHma yxe cywectsyet B SAP2000.

YT06bI COXpaHNTb N3MeHeHWs, BHeceHHble B SAP2000 npy MOBTOPHOM
3KCropTe n3MeHeHHOW pacyeTHon mogenn Tekla Structures, MOXHO

Pa6oTa c MogensiMM pacyeTa 1 MPoeKTUPOBaH WS 100 ObbesnHEHME pacyeTHbIX MOZesei C MOMOLLbH
NPUNOXeEHUA AN pacyeTa



OTKOPPEKTUPOBATL CBONCTBA MPOGUISA U MaTePUana, a Takxe TUM COYeTaHus
Harpy3ok B SAP2000.

Ecnn n3MeHUTb HacTporikn ycnosuii onvpaHmnsa 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 BbibepnTe PacyeTHble U
NpoeKTHbIe MoAeNn.

2. B amanorosom okHe Moaenu pacyéTta 1 NpoeKTUPOBaHUSA BbINONHUTE
O4HO V3 CnesyoLWmnx AeiCTBUNA.

*  YT06bI NPV 06bEAVHEHUN NCMOB30BaTh CYLLLECTBYHOLLYH pacyeTHYH
MOZesb, BblbepuTe 3Ty MoAeslb 1 HaxXMuTe KHonky CBoMcTBa A/1st
NpPOCMOTpPa WY N3MEeHEeHWsI ee CBOMCTB.

* YT06HbI CO034aTb HOBYHO paCHeTHYHO MOAe/Tb N NCMNO1b30BaTb €€ 4/1A
O6beAI/IHeHI/IF|, HaXmMuTe C03AaTb.

3. B ananoroBom okHe CBOWCTBa pac4éTHOW MOAEeNU BbINoAHUTE
CnefyroLine aelicTBuS.

a. B cnncke NMpunoxxeHmne pacyéTta Bolbepute SAP2000.

b. HaxmuTe kHonky bonblue napameTpoB Ha Bk1azke PacyuéTHas
Mogenb.

c. Bcnucke Mogenb coeANHEHHANA € pacHYETHLIM NPUNIOXKEHUEM
BblbepuTe BKtoUeHo.

d. Ecan npn O6'beﬂ,VIHeHI/IVI Mcnosb3yeTcd HOBadA pacyeTHada MO€ENb,
npm HeO6XOAI/IMOCTI/I M3MeHunTe gpyrme CBOWCTBA pacquHon Moaenu.

e. HaxwmuTe kHonky OK Ans coOXpaHeHUst CBOMCTB pac4eTHON Moenu.

Tekla Structures o6beanHaeT MoAenn Npu ciesyoLlemM 3KCNOopTe pacyeTHOMN
mogenn Tekla Structures B SAP2000 4519 BbINO/IHEHME pacyeTa.

C6poc 06beAHeHUA pacHeTHbIX Moaenei

O6begnHeHne mogeneli Tekla Structures v BHeLLHeEro NpuaoXeHUs 45
pacyeTa MOXHO COPOCUTb.

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble U
NpPoeKTHbIE MOoAes.

2. B aunanoroBoM okHe Mogenu pacyéTta 1 NpoeKTUPOBaHUS:

a. BblbepuTte pacueTHyto Mogenb Ans copoca.

Pa6oTa c MogensiMm pacyeTa 1 MpoeKkTUPOBaH WS 101 ObbesnHeHMEe pacyeTHbIX MOZenei C MOMOLLbHD
NPUNOXeHUS AN pacyeTa



b. HaxmuTe kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBA pacH€THO MOAENU BbINONHUTE
crefyroLime 1encTBumsS.

a. Haxmute kHonky Bonblle NnapamMmeTpoB Ha Bkiagke PacuéTHas
Mojesb.

b. B cnucke Moaenb coeANHEHHAA C PaCYETHLIM NPUOXKEHUEM
BblbepuTe OTK/IIOYEHO.

c. HaxmuTe kHonky OK Ans coxpaHeHUsi CBOMCTB pacyeTHON MoZenu.

9.4 CoxpaHeHue pe3ynbTaToB pacyeTa

Mpwv COXpaHeHNM pe3ynbLTAaTOB pacyeTa 1 NoC/IeAyroLLEM COXPaHeHN
dusnueckort mogenu Tekla Structures coxpaHsieT pe3ynbTaThl N0 BCEM
CoYeTaHVAM Harpy3ok B 6ase AlaHHblX analysis results.db5 B nanke
TekyLLer Mozenu.

Ecnn He TpebyeTca co3aaBaTth 6a3y AaHHbIX pe3ybTaToB pacyeTa
analysis results.db5, yCTaHOBUTE ANA NapameTpa
XS_AD_RESULT_DATABASE_ENABLED 3HaueHue FALSE B MeHt0 dawnn -->
HacTpoiikm --> PaclumMpeHHble napameTpbl --> PacyéT n
npoekTMpoBaHue .

B meHto Pann --> HacTpouikm --> PaclLuMpeHHble napameTpbl --> PacyéT n
NpoeKTUpoOBaHMe VCMob3ylTe CieytoLme pacllMpeHHble NapameTpsl,
YTOObI ONpeseNnTb TOUKN PACYETHbIX 31EMEHTOB, Pe3yNbTaThl 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

CMm. TaK)Ke

CoxpaHeHue pe3ynbTaToB pacyeTa B BUJe OrnpejeseHHbIX No/ib30oBaTesieM
aTpunbyToB AeTanen (cTp 102)

CoxpaHeHue pe3ynbLTaToOB pacyeTa B BUAe onpeaeneHHbIX

noJjib3oBaTtesiemM anI/IGyTOB AeTaHEﬁ

Mocne BbINOMHEHMWS pacyeTa MOXHO COXPaHUTb MakCMMabHYH OCEBYHO CUITY,
ycunve cABura v nrnbaroLmii MOMeHT, MPUIOXKEHHbIE K KOHLIAM AeTanu B
BU/e ornpejesnieHHbIX No/ib30BaTe/IeM aTPUBYTOB B CBOWCTBAX AeTanl.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOeKTUPOBaHNSA 102 CoxpaHeHwve pe3y/bTaToB pacyeTa



COXpaHI/ITb pe3ynbTaTbl MOXHO A/14 Ka)l(ﬂ,OIZ AeTann B pacquHoVI Modenuv nan
ANA KOHKPEeTHbIX p,eTaneM.

Mpexae Yem NpUCTYNUTb, BbINOHUTE pacyer.

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

2. B awanorosoM okHe Moaenu pac4yéta M NPOeKTUPOBaAHUA:
a. BbibepuTe pacueTHyo Mozenb.
b. BblinonHWUTe 04HO N3 CeAyrOLLNX AeNCTBUI.

* Yrtobhl COXPaHUTb pe3ynbTaTbl ANA Ka)KAOIZ AeTann B pacquHon
Mo4enn, HaXXMNTe KHOMKY HOHy‘-II/ITb pe3ynbTraThbl.

*  YT06bl COXPaHUTb pe3ynbTaThl A1 KOHKPETHbIX AeTanei,
BblbepuTe AeTanu B pU3NYECKOr MOAENN N HAXMUTE KHOMKY
MonyuuTsb pesynbTaThbl 415 BbIGPAHHbIX.

Cm. TakXXe
MpocmoTp pe3synsTaTtoB pacyeta getanu (ctp 103)

OTobpaxeHune ko3ddurLMeHTa NCNONb30BaHWA AeTanel (cTp 105)

9.5 MpocMoTp pe3ynbTaToOB pacyeTa geTanu

ﬂpOCMOTpeTb pe3ynbTaTbl pacdeTa AnAa AeTasii MOXHO, NCMNOJIb3YyA
onpejeneHHble NoJsib30BaTe/IieEM anVI6yTbI.

Mpexze 4YeM NpUCTYNUTb, ybeamTech, YTO B COOTBETCTBYHOLLEl pacyeTHO
MoZenu 6bl COXpaHeHbl pe3ynbTaThl pacyeTa ¢ MOMOLLBH0 KOMaHAbI
MonyunTtb pesynbTathl UV MonyunTb pesynbTaThbl A5 BbIGPAHHbIX.

1. [Baxabl LeNKHNTe feTanb B GU3NYECKOr MoAenn.

2. B amanoroBoMm okHe CBOWCTB feTann HaxmuTe snemMmeHT OnpepaeneHHble
nonb3oBaTtenieM aTpmbyTbl Ha BKajke ATpU6GYThI.

3. B AnanoroBoM OkHe orpejeneHHbIX Nosb30BaTesieM aTpubyToB
BbINOIHUTE CNeAytoLLne AeiCTBYS.

« [epelignTe Ha BkIaZKy YCNOBUA Ha KOHLLAX, YTOHbI MPOCMOTPETb
pe3ynbTaThbl pacyeTa Ha KOHLLAX AeTanu.

+ T[lepeingnTe Ha BKNasKy PacyeT, 4Tobbl NPOCMOTPETb KO3PPULINEHT
MCNONBb30BaHWA CTa/IbHOW AeTanun Unan Tpebyemyto NaoLasb
apMMPOBaHUs B OETOHHOW fAeTanu.

Ans foctyna kK 6a3e JaHHbIX pe3y/bTaToB pacyeTa MOXHO 1CMO/b30BaTh
nHtepdenc .NET nnn nHtepdeinc npoexktnposaHus Tekla Structures ansa Excel.

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 103 MpoCMOTp pe3yNbLTAaToOB pacyeTa geTanu



CM. TaK)Ke

CoxpaHeHue pe3ynbTaToB pacyeTa B BU/e OrnpejeneHHbIX No/ib30BaTe1eM
aTpunbyToB AeTaneln (cTp 102)

CoxpaHeHue pe3ynbTaToB pacyeTa (ctp 102)

9.6 OTo6pakeHme pacyeTHOro Kjacca B BUgax mogenu

PacueTHbI Knacc onpegenset cnocob, kotopbiM Tekla Structures
obpabaTbiBaeT OTAeNbHbIe AeTann B pacyeTe. PacyeTHbI Knacc geTanei
MO>HO YKa3aTb B rpynne o6beKkTOB C UCM0/Ib30BaHVEM Pa3/INYHbIX LiBETOB B
pacyeTHOM MoAenn.

Mpexze YeM NpUCTYNUTb, CO3AaliTe rpynny 06 beKTOB, BKIOUAIOLLYHO AeTanu,
pacyeTHbIN KNacc KOTopbIX TpebyeTcs NokasaThb.

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

2. B avanoroBom okHe PacueTHas U NnpoeKTHas MoAenu BbibepuTe
PacyYeTHyI Moaesb.

3. HaBknagke Bung sbibepute MNpeacrasneHuve.

B ananorosom okHe MpepacTaBneHMe 06bEKTOB BLIMOHUTE ClesytoLlme
AencTeuma.

a. BbibepuTte rpynny o6beKkToB.
b. B cton6bue LiBeT BbibepuTe B cnvcke LiBeTa no Tunam pacyera.

c. Haxmurte kHomky NI3MeHUTb.

CM. TaK)Ke

MNapameTpsbl 1 LBeTa pacyeTHbIX Knaccos (cTp 140)

9.7 OTO6pa>keHne HOMepoB pacyeTHbIX CTepPXKHEeMN,
3/1IeMEeHTOB U y3/10B

Ha Bngax Mozenv MoXHO 0TobpaXaTb HOMepa pacHeTHbIX CTEPXKHEN,
3/1EMEHTOB Y Y3/10B.

B meHto Pann --> HacTpouikm --> PacLuMpeHHble napameTpbl --> PacyéT n
NpoeKTUpOBaHMeE VCMOoNb3ylTe CiedytoLLme pacllMpeHHble NapaMeTpbl ANns
onpejeneHNs HOMepPOB, KOTOPble OTObpaXxatoTCs.

+ XS_AD_MEMBER_NUMBER_VISUALIZATION
+ XS_AD_NODE_NUMBER_VISUALIZATION

PaboTa c MogensiMu pacyeTa U MPOEKTUPOBAHUS 104 OTobpaeHVe pacyeTHOro Knacca B BUAAX
MoZenn



+ XS_AD_NODE_NUMBER_BY_Z

HekoTopble NpunoxeHWs pacyeTa paboTatoT C paCHeTHbIMW 3N1eMeHTaMu,
TOrga Kak Apyrve paboTtatoT C pacHeTHbIMU CTEPXKHAMU. TO BANSET Takxe Ha
TO, KaK pacyeTHble MOAenn oTobpaxaroTcsa Ha Buaax mogenu Tekla Structures.
OTobpaxatoTca IM60 HOMepa 31eMEHTOB, INH60 HOMepa CTepPXKHE.

CM. Takxke
Ob6bekTbl pacueTHOM Mogenu (cTp 9)

LiBeTa pacyeTHbIX y310B (CTp 69)

9.8 OTob6pakeHne Ko3pPMLUMNEHTa NCNOJIb30BAHUS
petanen

3KCNOPTUPOBAB PACUYETHYO MOAE/b B MPUNIOXEHME 4SS pacyeTa U BbINOHMB
pacyeT, MOXHO NPOCMOTPETb pe3y/bTaThl. YTO6b! BbINOAHUTL BU3YabHYHO
npoBepky, B rpynne o6bekToB pU3NYECKor MOAENN MOXHO UCMONb30BaTb
pa3/iNyHble LuBeTa 415 AeMOHCTPaLMK KO3IPPULIMEHTA NCNOb30BaHMIA
CTaNbHbIX AeTanei.

Mpexae Yem NpUCTYNnTb, y6eAnTeCh, YTO B COOTBETCTBYHOLLEN pac4eTHOW
MoZenu 6blv COXpaHeHbl pe3ynbTaThbl pacyeTa C MOMOLLbH KOMaHAbI
MonyunTb pe3ynbTaThl UiV MonyuynTb pesynbTaThl A/ BbIGpPaHHbIX.

1. Co3pgaiiTe rpynny o6beKTOB, BKAHOYAOLLYIO AeTanu, KosdPuumeHT
MCNONIb30BaHMS KOTOPbIX TpebyeTcs NokasaTb.

Ha Bknagke Bup, BoibepuTte NMpeacTaBneHmne.

B ananorosom okHe MpeAacTaBneHne 06 bEKTOB BbINONHUTE C/iedytoLLe
JencTBuS.

a. BbibepuTe rpynny 06bekToB, KO3GPULMEHTbI MCMONB30BaHMS
KOTOpoW TpebyeTcs nokasartb.

b. B cTon6bue LUBeT BbibepuTe 13 cnicka dnemeHT LiBeTa no nposepke
3¢ PeKTNBHOCTU pacueTa.

4. B ananorosBoM okHe [lnanasoHbl COOTHOLIEHUNW 3¢ PeKTUBHOCTU
BbIMO/IHUTE CejytoLine AencTBUSA.

a. 3ajaiiTe AnanasoHbl Ko3bduumeHTa AN KaxAoro 13 LIBeTOoB,
koTopbiMu Tekla Structures oTo6paxaeT AeTanu C JOCTaTOUHbIM U 6e3
AOCTaTOYHOro 3amnaca NPoYHOCTU.

b. Haxmute OK.

5. B amanorosom okHe MpeacTtaBneHne 06bEKTOB HAXXMNTE KHOMKY
N3MeHnTb.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 105 OT06paxeHne Ko3ddULMEeHTa NCNONb30BaHS
heTtanen



Tekla Structures otobpaxaeT K03dPNLMEHT NCNONB30BAHUSA CTaNIbHbIX
AeTanein B BbIBpaHHOM pacyeTHOW MO C MOMOLLbIO CNefyoLLMX LiBETOB:

JnanasoHsl COOTHOLLEHNIA 3B HEKTUEHOCTI @

BezonacHeli BezonacHed BezonacHed HefezonacHeli HebezonacHe i

< 0.500 < naop = < Loop = < Lz200 | =

0].4 CTrmeHa

CM. Takxke
DKCNopT pacyeTHoM mogenn (cTp 98)

CoxpaHeHue pe3ynbLTaToOB pacyeTta B BUAE OnpeseeHHbIX Nob30BaTeeM
aTpunbyToB AeTaneln (cTp 102)

MpocmoTp pesynsTaTtos pacyeta getanu (ctp 103)

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 106 OT06paxeHne Ko3ddMLMeHTa NCMONb30BaHNS

AeTanen



1 0 [TapameTpbl pacyeTa u
NPOEeKTNPOBaHUSA

B 3ToM pa3zene npvBeAeHa MHGOPMALIMS O Pa3IUHbIX HAaCTpanBaeMblxX
napameTpax pacyeta 1 npoekTnpoBaHus B Tekla Structures.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIKaM HIXE:

CeowcTBa rpynn Harpysok (ctp 107)

CsoucTBa Harpysok (ctp 109)

CBoMCTBa coveTaHus Harpysok (ctp 117)

CBoKcTBa pacyeTHOM mogenn (ctp 121)

CBoucTBa pacyeTHoOM getanu (ctp 129)

CBoICTBa pacyeTHOro ysna (ctp 145)

CBOWCTBa pacyeTHOM XeCTKoW ¢BA3u (cTp 147)
CBOMCTBa NOJIOXEHUS PacHETHOro CTepPXHSA (cTp 149)
CBOMCTBa NONOXEHUS pacyeTHOW obnactun (cTp 149)

CBoOICTBa KPOMKW pacyeTHor obnactu (ctp 150)

10.1 CBoWcTBa rpynmn Harpysok

[Ans 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 NX B TEKYLLY rpynmny Harpy3ok.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 107 CBolicTBa rpynmn Harpysok




BapuaHT

OnucaHue

Oﬂpe,ﬂ,eﬂl/lTb KaK TeKYLLYH MOXHO TOJIbKO O4HY
rpynny Harpysok.

UTO6bI CMEHUTBL TeKYLLYHO Ipynny Harpy3ok, BblbepuTe
rpynmny Harpy3ok 1 HaXXMmUTe KHOMKY YCTaHOBUTb
KaK TeKkyLuee.

Nmsa

YHMKanbHOE UMS FPynMbl Harpy3oK.

MmeHa rpynn Harpy3ok MOXHO MCMO/b30BaTh AN
3a,aHNS BUANMOCTU Harpy3okK 1 UX AOCTYNHOCTY AN
Bblbopa. Hanpumep, MOXHO BbIOMpaTh, N3MEHSTL U
CKpbIBaTb Harpy3Kku B 3aBNUCMOCTI OT TOrO, 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 -->
Hactpoiikm --> MapameTpsbl --> MogennposaHmne
Harpysku --> TeKywmm Kop, .

BONbLWMHCTBO CTPOUTENIBHBLIX HOPM UCMOJIb3YIOT BCE
N HEKOTOPbIE N3 YKa3aHHbIX HUXe AeViCTBUN
TVMNOB rPyrmn Harpysox.

+ [lOCTOSIHHbIE Harpy3Ku, Harpy3kM CO6CTBEHHOTO
BeCa U/Unv npeABapuTeNbHOro HamnpsiXXeHNs

«  AnHamunyeckue, NpUIOXKeHHbIe, TPAHCMOPTHbIE
HarpysKku U/unm KpaHoBble Harpy3ku

* CHeroBble Harpyskm

* BeTpoBble Harpysku

+  TemnepatypHble Harpysku

+  CnyyariHble n/nnmn cemcMmnyeckmne Harpyskm

*  HapylleHus cTpyKTypbl

HanpaBneHue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HanpaBneHwe rpynnbl Harpy3ok — 370 rnobanbHoe
Harnpas/ieHVe AeCTBYS, BbI3bIBAOLLEro Harpysky.
OTzenbHble Harpysky B rpyrnre Harpy3ok COXpaHAT
COH6CTBEHHbIE BEIMUYMHbI B HarNpaBAeHUsX
rnobanbHbIX AW NOKaNbHbIX ocen X, Y u Z.

HanpasneHwue rpynnbl Harpy3ok BAUSIET Ha TO, Kakue
Harpy3ku Tekla Structures o6beanHseT B coueTaHme
Harpysok:

* [pynnbl B HanpaBneHW ocn Z cCoYeTaroTcsa Kak ¢
rpynnamu B Hanpas/iieHNM Ocu X, Tak 1 C rpynnamm
B HanpaBaeHUn ocn Y.
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BapuaHT OnucaHwue

« [pynnbl B HanpaeneHuUsax oce X 'Y He
COYeTarTCa APYr C APYroM.

CoBMeCTUMbIA Homep, 0603HauyatoLnii Bce rpynmnbl Harpy3ok,
COBMECTMMbIE ApYr C APYTrOM.

HecoBmecTUMbIV Homep, o603HauvaroLwmii Bce rpynnbl Harpy3oxk,
HeCOBMeCTUMble APYr C APYroM.

UseTt LiseT, ucnonb3syemsbliin B Tekla Structures ans

OTOBpPaxKeHMsT Harpy3okK 3TOW rpynmnbl.

Cm. TakXXe
lpynnnpoBaHve Harpysok (ctp 19)

PaboTa c Harpyskamu v rpyrnnamu Harpysok (ctp 44)

10.2 CBOWCTBa Harpysok
B aTOM pa3sgene npveegeHa MHGOPMaLMS O CBOMCTBAX KOHKPETHbIX Harpy3ok.

Ans NpocMoTpa, onpeAeneHnst N USMeHeHUs CBOMCTB Harpy3ok cayxaT
ANanoroBble OKHa CBOMCTB Harpy3ok. Kaxaomy T1mny Harpy3ok COOTBeTCTByeT
CBOE A1anoroBoe OKHO CBOWCTB.

YT06bI Y3HaTb H60/bLUE, NepenmTe No CCblIKaM HUXe:

CBOMCTBa TOYEYHbIX Harpy3ok (cTp 109)
CBOICTBA /INHEVHbIX Harpy3ok (ctp 110)
CBolcTBa pacnpeseneHHbIX Harpy3ok (ctp 111)
CBoKcTBa paBHOMEPHbIX Harpy3ok (ctp 112)
CBoicTBa TeMnepaTypHbIX Harpy3ok (ctp 113)
CBoICTBa BETPOBbIX Harpy3ok (ctp 114)

MNapameTpbl NaHenun Harpysok (ctp 115)

CBOMCTBa TOYEUHbIX Harpy3oK

[ANns NPOCMOTPa 1 U3MEeHeHWst CBOMCTB TOUEYHON Harpy3ku UK N3rnbatoLLero
MOMEHTa CNYXUT AnanoroBoe okHo CBOMCTBa Harpy3Kkum B Touke. ®aiinbl
CBOWCTB TOYEYHbIX HAarpy3ok MMerT pacluMpeHue . 1ml.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 109 CBOICTBa Harpy3ok



BapuaHT

OnucaHue

Mms rpynnbl Harpysku

Fpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

YT0o6bI MPOCMOTPETHL CBOMCTBA FPYNMbl HArPYy30K NN
C03/aTb HOBYIO rpyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysokx.

Bknagka BennumHa

BennumHbl Harpy3ky no ocam X, Y 1 Z paboyei
M10CKOCTN.

3arpy3mnTb BNo)XeHue

YKasblBaeT, NpuKperneHa 1 Harpyska K AeTanu.

Aetanu nopj,

Jetanu, K KOTOPbIM NpuaaraeTcd nam He npuaaraetcd

Harpyskamm Harpyska, B 3aB1UCMOCTY OT UMeH JeTanein nimu
dunbTPOB BbIGOPA.
OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmkuy no ocam X, Y u Z.

pamMka Harpysku

Bknagka 3arpysuTb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 115).

Cm. TaK)Ke

Co3gaHune ToueyHoN Harpysku (cTp 27)

OnpegeneHve CBOMNCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

MNMprikpenneHyre Harpysok K geTansam Uiy MecTononoxeHuam (ctp 34)

MNpriMeHeHNe Harpysok K getanam (cTp 35)

VI3ameHeHue pacnpeseneHuns Harpysku (ctp 38)

CBOMCTBA JIMHEMNHbIX Harpy3oK

,ﬂ,/‘lﬂ NnPoOCMOTpPa N NSMEHEHNA CBOWICTB IHENHOM Harpyskm nan MOMeHTa
KpyYeHUs CAy>XUT Arnanorosoe okHo CBOMCTBA Harpyskm Ha nnHuio. Paiinbl
CBOWCTB JINHENHbIX Harpy3oK MMeroT paclumpeHme . 1m2.

BapuaHT

OnucaHue

Mms rpynnbl Harpysku

Mpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

YTO6bI MPOCMOTPETL CBOWCTBA IPYNIbl HArpy30K Nan
CO3/aTb HOBYIO rpyrny Harpy3oK, HaXXMUTE KHOMKY
Fpynnbl Harpysok.

Bknagka BennvmHa

BennunHbl Harpy3ku no ocam X, Y 1 Z pabouein
MOCKOCTN.

dopma Harpysku

OnpegensieT, KakMM 06pa3om BesIMYMHA HarpysKku
N3MEHSIeTCst BAO/Ib Harpy>XeHHOro oTpeska.

3arpysmnTtb BN1O)XKeHue

YKa3blBaeT, npukKpenneHa v Harpyska K getann.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT

OnucaHue

AeTtanwu nop

Aletanu, K KOTOpbIM NpUaaraeTcs Uan He npuiaraeTcs

Harpyskamm Harpyska, B 3aBUCUMOCTU OT MMEH JeTanen nnu
duneTpOB BbIGOPA.

OrpaHuymnsawoLLlan Pa3mepbl orpaHuymBaroLLeri pamky no ocam X, Y u Z.

pamMKa Harpyskmn

PaccTtosiHuA CmeLleHNsa OT KOHEeYHbIX TOYEeK Harpy3Kku,

ncnonb3yemble AN YATMHEHUS NN YKOPOYEeHUS
Harpy>XeHHOro otpeska.

UT06bI YKOPOTUTL Harpy>eHHbI OTPe30K, BBEANUTE
NONOXUTENbHbIE 3HaUeHUst @ 1 b. YTobbl yANNHUTL
Harpy>eHHbI 0TPe30K, BBeAMTE OTpULATebHble
3HaYeHwus.

Bknagka 3arpysuTb
naHenb

Cm. pasgen lMapameTpbl naHenn Harpysok (ctp 115).

Cm. TaK)Ke

CoszaHne nuHenHon Harpysku (cTp 27)

OnpegeneHne CBONCTB Harpysku (cTp 24)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 34)

CBolicTBa pacnpegeseHHbIX Harpy3oK

NS NPoCMOTPa Y U3MeHeHUsi CBOMCTB pacrnpeAeneHHOor Harpyski CayxuT
Ananorosoe okHo CBOMCTBa pacnpegeneHHo Harpysku. ®aiinbl CBONCTB
pacripejesnieHHbIX Harpy3oK MMeT paclumpeHmre . 1m3.

BapuaHT

OnuncaHue

Mms rpynnbl Harpyskum

Fpyrnna Harpy3ok, K KOTOPOW NPUHAANEXUT Harpyska.

UTo6bI NPOCMOTPETL CBOWCTBA rPynMbl HArpy30kK Uamn
CO34aTb HOBYH rpynny Harpy3ok, HaKMuTe KHOMKY
Mpynnbl Harpysok.

Bknaaka BennumnHa

BennumHbl Harpy3ku no ocsam X, Y 1 Z paboyein
MI0CKOCTN.

dopmMa Harpysku

Onpegenset dopmy 061acTy NOA Harpy3Kon.

3arpy3V|T|> B/1O)KeHune

YKa3blBaeT, NpuKpenaeHa I Harpyska K geTanu.

Aetanu nopg,
Harpyskammum

JeTanu, K KOTOpPbIM NpUAaraeTcs UK He NpuaraeTcs
Harpyska, B 3aBMCMOCTI OT UMeH JeTanei nunm
dunbTPOB BbIGOPA.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

111 CBoOWCTBa Harpysok




BapuaHT OnucaHwue

OrpaHuyunsaroLan Pa3smepbl orpaHnymBaroLLein pamku rno ocsam X, Y n Z.
pamMka Harpysku
PaccTtosHuA CmeLLeHme, UCNonb3yemMoe ANS YBeINYEHUS UK

yMeHbLLeHWUst 061acTV NOZ Harpy3KoW.

UT06bI YyBEINYUTE HarpyXeHHy 061acTb, BBEAUTE
MNONOXUTENbHOE 3HaUeHre a. YTo6bl yMEeHbLINTL
Harpy>eHHy 061acTb, BBeAUTE OTpULLATENbHOE

3HaueHwne.
Bknagka 3arpysmTtb CMm. pa3gen lNapameTpbl MaHenu Harpysok (ctp 115).
naHenb
Cm. TakXKe

Co3zaHuve pacnpeeneHHOW Harpysku (cTp 28)
OnpegeneHve CBONCTB Harpysku (cTp 24)
BennuunHa Harpysku (cTp 25)

dopma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 34)

CBoOiicTBa paBHOMEPHbIX Harpy3okK

[N NPOCMOTPa Y 3MEeHeHUsi CBOMCTB paBHOMEPHOW HarpysKku CyxumT
Ananorosoe okHo CBoWicTBa paBHOMEPHOW Harpysku. dalinbl CBOCTB
PaBHOMEPHbIX Harpy3oK MMetoT pacluvpeHe . 1m4.

BapuaHT OnucaHwue

Mms rpynnbl Harpy3ky | [pynna Harpy3ok, K KOTOPO MPUHAANEXUT HarpysKa.

UTo6bI NPOCMOTPETL CBOWCTBA rPYMMbl HArpy30K UIn
C03/aTb HOBYIO pyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

Bknagka BennumHa BennunHbl Harpy3ku no ocam X, Y 1 Z paboueit
MAOCKOCTN.

3arpy3nTb BIOXKe€HUE | YKasbiBaeT, MpuIKperieHa v Harpyska K AeTau.

Aetanu nop JleTanu, K KOTOpbIM MpurnaraeTcsa UM He npuiaraeTcs

Harpyskamm Harpyska, B 3aBUCKMOCTY OT UMeH JeTanen nimu
d1nbTPOB BbIGOPA.

OrpaHnuymsaioLlas Pa3mMepsbl orpaHuymBsaroLLert paMmky no ocam X, Y u Z.

paMKa Harpysku

PaccTtossHUA CMeLLeHve, ncnosiblyemoe A5 yBeanyeHns nm

yMeHbLLeHUst 061aCcTV NOZ Harpy3KoW.
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BapuaHT

OnucaHue

Bknagka 3arpysmTb
naHenb

Cm. pa3gen lMNapameTpbl MaHenu Harpysok (ctp 115).

CM. TaK)Ke

Co3saHne paBHOMeEPHOI Harpy3sku (cTp 29)

OnpegeneHve CBOMCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

PacnpegeneHve v nsmeHeHue Harpysok (ctp 34)

CBoiicTBa TeMnepaTypHbIX Harpysok

Ana NpocMoTpa 1 U3MEHEHUst CBOWNCTB TeMMepaTypHO Harpysku 1nm
AedopmMaumm CnyxmnT Ananorosoe okHo CBoCcTBa TeMnepaTypHoOi
Harpysku. ®alisibl CBONCTB TeMMepPaTypPHbIX Harpy3oKk MeroT

paclvpeHme . 1mé.

BapunaHT

OonucaHue

Mmsa rpynnbl Harpyskum

Fpynna Harpysok, K KOTOpOU MPUHAANEXNUT Harpy3ka.

YTOo6bI MPOCMOTPETHL CBOWCTBA rPYNIbl HArpPy30K Nan
CO3/aTb HOBYIO Fpyrny Harpy3okK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

N3meHeHmne
TemnepaTypbl Ansa
o6pasoBaHmnA oceBOro
yANNHeHus

N3meHeHMe TeMnepaTypbl B geTanu.

Pa3HoOCTb TemnepaTtyp
MeXKAy CTOpoHamMu

Pa3HOCTb 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 gepopmaLmst geTanu.

MonoxuTenbHoe 3HaYeHe 0603HaYaeT yaanHeHe,
oTpuLaTenbHoe 0603HayaeT cxaTtue.

3arpy3nTb B/ioXKeHUue

YKa3blBaeT, NMpuKpenaeHa in Harpyska K getann.

Aetanu nopg,

Jdetanu, K KOTOPbIM NpuniaraeTcd nnm He npuaaraetcd

pamKka Harpyskum

Harpyskamm Harpyska, B 3aBUCMOCTY 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 TeMnepaTypHoOli Harpysku nunm gedopmauum (ctp 30)

OnpegeneHvie CBONCTB Harpysku (cTp 24)

MNpriMeHeHNe Harpysok K getanam (cTp 35)

CBOICTBA BETPOBbIX HarpysoK

Ans NpocMoTpa N U3MeHeHNs CBONCTB BETPOBbLIX HAarpy30K CY>XUT
Ananorosoe okHO MeHepaTop BeTPOBOIA HarpysKkum (28).

BapuaHT

OnuicaHmne

HanpaBneHue
BETPOBOIA Harpysku

OCHOBHOe HarnpasneHue BeTpa.
Bo3moXxHbIe BapuaHThI:

« Tno6anbHasa X

« Tno6anbHas -X

« Tno6anbHaaY

+ Tno6anbHas -Y

+ T[no6anbHble X, -X, Y, -Y (419 BCex HanpaBneHuin)

HomMuHanbHoe
BeTpoBoOe AaBneHune

HoMrHanbHoOe 3HayeHne aaBneHus BeTpa.

BepxHunii ypoBeHb

HanbonbLwnii ypoBeHb BETPOBbIX Harpy3oK.

HwXHnIA ypoBeHb

HanmeHbLUWIT ypOBEHb BETPOBbIX HArpy3o0K.

YpoBeHb 3eMnun

YpoBeHb rpyHTa BOKpYr 34aHNS.

HavnmeHoBaHus JleTanun, K KOTOpbIM MpuaaraeTcs Ui He NpuaaraeTcs

AeTtanei Harpyska.
CM. Takxxe OnpegeneHne HecyLLMX HarpysKy AeTanen
no nMmeHn (ctp 35).

Cnepeav KoaddunumeHTbl NOABEPXXEHHOCTN BHELLHEMY

Cnesa BO3eNCTBUIO A4/11 HABETPEHHOW, NoABeTPEeHHON Y
H6OKOBbIX CTEH.

C3agm

Cnpasa MNonoxmtenbHoe 3HayeHne 0b03HavaeT JaBneHue,
oTpuuaTesbHOe 0603HauvaeT paspexeHue.

BHYTpeHHWA KoaddnumeHT nogBep>XeHHOCTY BHYTPEHHEMY

BO34EeMNCTBUIO.

Bknagka Z-npopunb

PacnpegeneHvie BeTPOBOM Harpy3ku BAO/b BbICOThI
3/laHus, BblpaxXeHHoe B KO3pdurLIMeHTax AaBNeHUs.
HaunHaeTcs OT ypOBHS FpyHTa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

114 CBOICTBa Harpy3ok




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
onpezensieTcs MMbO B abCONOTHBIX pasmepax, 11Mbo
nponopuneit. ns KaxAon CTeHbl MOXHO onpeaennTb
A0 NSTY 30H.

CTeHbl HYMepyHTCA B COOTBETCTBUM C MOPSALKOM
yKasaHusa Touek 415 onpegeneHns ¢opmbl 34aHNA Ha
YPOBHe ero Hm3a.

Cm. TaKKe

Co3gaHvie BeTPOBbIX HArpy3ok (ctp 31)

MprMepbl BETPOBbLIX HAarpy3ok (ctp 31)

I'Iapameprl NMaHeNIN Harpy3ok

Ansa n3meHeHns cnocoba pacnpegeneHuns Harpyskm B Tekla Structures cnyxat
napamMmeTpbl Ha BK/1aAKe 3arpy3uTb NaHesb 411a70roBbliX OKOH CBOMCTB

Harpys3ok.
BapuaHT OnucaHwue
Kpy4yeHue OnpegenseTt HanpaBneHus, B koTopbix Tekla
Structures pacnpegensieT Harpysky.
*  OAWH: Harpy3ka pacnpegensieTcs ToNbKo B
HanpaBaeHN OCHOBHOI OCMU.
« [ABoWHOW: Harpy3ka pacnpeaensieTcs B4O/b
OCHOBHOVI 1 BTOPOCTEMNEHHOI OCel.
HanpaBneHune MNo3BonseT onpesennTb HanpasieHe OCHOBHOM OCK

OCHOBHOIA ocn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OZHUM 13 C/1IeAyoLLMX CrOoCo60B:

+ [lpwn BBOZE 3HaueHus (1) B mone X, y nin z
Harpyska pacnpejenserca B HanpasaeHUn
COOTBETCTBYIOLLEN r06anbHOM OCK.

+ [pu BBOAE 3HAUYEHWIA B HECKOLKNX MONAX
Harpyska pacnpezensieTcs Mexay
COOTBETCTBYHOLMMN FN106aNbHLIMU OCAMMU.
3HaueHWsi B NONAX NpeAcTaBastoT cobol
KOMMOHEHTbI BEKTOPa HanpaB/ieHus.

*  [lpn HaxaTun KHomku MapannenbHoO AeTanu Uiy
MNepneHanKynsapHo getanun v Bbibope feTanu B
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BapuaHT

OnucaHue

Mo4enn HanpasseHne OCHOBHOW OCWK
YCTaHaBMBaeTCAd Nno 3TON AeTann.

Ecnn napametp KpyuyeHwue nmeet 3HaueHve
ABoliHOW, HEOOX0ANMO ONpeAennTb HanpaBaeHne
OCHOBHOW 0CK, YTO6bI MOXHO 6bIIO BPYUHYHO
onpesennTb BeC OCHOBHOW OCW.

YT06bI NPOBEPUTL HanpaB/ieHe OCHOBHOWM OCK
BbIOPaHHOM Harpyskn Ha BuAe MOAeNn, HaxXMunTe
KHOMKy OTo6pa)kaTb HanpasseHue Ana
Bbl6paHHbIX Harpysok. Tekla Structures nokasbiBaeT
OCHOBHOE Harpas/ieHne KPacHoOW NHNEN.

ABTOMaTU4YeCKUiA Bec
Ha OCHOBHOI ocu

OnpegenserT, B3BewwnBaeT nn Tekla Structures
aBTOMATUYECKN HanpaBAeHUs MPpU pacnpeseneHnm
Harpysku.

Bo3MOXHble BapWaHTbl:

+ [Aa: Tekla Structures aBToMaTn4yecku BolumncnsaeT
AONIN HAarpy3Ky Ans8 OCHOBHOIO
BTOPOCTEMNEeHHOro HanpasneHns
NPONoOpLMOHaIbHO TpeTbel cTeneHn AnH
VIHTEPBAJIOB B 3TVX ABYX HarMpas/ieHUAX. 3TO
3HauWT, YeM KOpoYe NHTepBan, Tem bonbLue
BO3ZENCTBYIOLLAA Ha HEro A0S HarpysKu.

* HeT: MOXHO BBeCT/ BEC OCHOBHOIO Harnpas/ieHus
B nosie Bec. Tekla Structures BbluncnseT Bec
BTOPOCTENEHHOro HanpaBAeHNs, BblUMTas
BBe/leHHOEe 3HaYeHne N3 eANHNLbI.

Yron paccemBaHus

Yron, nog KOTOpbIM Harpy3ka npoeLmpyeTcs Ha

Harpysku ans
HepaspbIBHON

CTPYKTYpbI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HarpysKu oKpy>atoLLme geTanu.
Wcnonb3oBaTb Ncnonb3yeTca ana paBHOMEPHbIX Harpy3okK Ha
pacnpepeneHue HenpepbIBHbIX NepekpbITUAX. Onpesensiet

pacnpezeneHue onopHbIX peakuuii B nepBom 1
nocnesHemM MHTepBanax.

Bo3MOXHble BapPWaHTbI:
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BapuaHT OnucaHwue
+ [la: onopHble peakLun pacnpesensaroTca Kak 3/8 u
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

VI3ameHeHue pacnpegenieHns Harpysku (ctp 38)

10.3 CBoOlCTBa coveTaHUA Harpysok

B 3ToM pa3zene npmBoanTCs MHGOPMALMS O HACTPOMKAX, BAUSKOLLMX Ha
NpoLEecc cCoYeTaHUst Harpy3ok.

YT06bI Y3HaTL 60/bLUE, NepenmTe No CCbiIkaM HIXE:

+ [lapameTpbl HOpMbI MOZeNVPOBaHWA Harpy3ok (ctp 117)

*  KoadodunumeHTbl coueTaHnsa Harpy3ok (ctp 118)

*  Twunbl coyeTaHni Harpysok (ctp 119)

I'Iapameprl HOPMbI MOo4eNTIMpPOBaHUNA HArpy3ok

B Tekla Structures npesycMoTpeHbl ciefyroLume rpynnbl Harpy3ku (MeHro
davin --> HacTpoiikn --> NapameTpsbl --> MogenmpoBaHme Harpyskm -->

Tekywimii Koga, )

BapumaHT OnucaHwue

EBponeiickme HOpMbI EBponeiickme HopMbl Eurocode

bpuTaHcKmne HOpMbI bpunTaHckmne HopMbl

AISC (CLUA) HopMbl AMEPUKaHCKOro MHCTUTYTa CTajlbHbIX
KOHCTPyKumi (CLLIA)

UBC (CLLUA) EanHble ctponTenbHble HopMmbl (CLLIA)

CMeé6 (F) ®paHuy3cKe HOPMbI A1 MeTaNN0KOHCTPYKLNI

BAEL91 (F) ®PpaHuy3ckme HOPMbI A4/151 6ETOHHbIX KOHCTPYKLINIA

IBC (CLUA) MexayHapoaHble cTpouTenbHble HopMbl (CLUA)
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BapuaHT OnucaHwue

ACI MNy6ankaumsa Ne 318 AMeprMKaHCKOro MHCTUTYTA
6eToHa

Ana KaxAbIX N3 NpeAycMOTPEHHbIX HOPM MMeeTCa OTAe/IbHas BKNajKa B
Ananorosom okHe MNMapameTpsl. B ananorosom okHe NMapameTpsbl
nprBeseHbl YacTHble KO3ddULMEeHTbI HAZeXHOCTW AN pacyeTa no
npegebHbIM COCTOSHUAM W Apyrne Ko3pPULMEeHTbI COYeTaHWA ANA AaHHbIX
HOPM B 3aBUCMOCTW OT TUMOB rPyNM Harpy3ok. Ans eBponemnckmux Hopm
MOXHO Tak>Xe 3a/aTb KO3PPULMEHT Kacca HajeXXHOCTU 1 GopMyny Ans
1CNONb30BaHNA NP CoOYeTaHUM Harpysok.

CM. Takxke
3aZlaHvie HOPMbI MOZEeNVPOBaHWSA Harpy3ok (cTp 18)

KosppurumeHTbl covetaHns Harpysok (ctp 118)

Koa¢PpunumeHTbl coueTaHUs Harpysok

B npouecce couetaHus Harpysok Tekla Structures ncnonbsyert yacTHble
KO3pPULMEHTbI HAZEXHOCTU U, Hanpumep, KO3GPULMEHTbI YMEHbLLEHNS MO
rpyrnnamM Harpysok Afis CO34aHNsA COYeTaHUn Harpysok.

K yacmHeim ko3ppuyueHmam HadexHocmu, NCNONb3yeMbIM NPY pacyeTe no
npeAenbHbIM COCTOSIHUSM, OTHOCATCSA CeytoLme:

*  HebnaronpusTHbIA YacTHbIN KO3PDULMEHT HAAEXHOCTU B Npese/isHOM
COCTOSIHNW MO NPOYHOCTU (Ysyp)

*  BnaronpuATHbLIN YaCTHbIN KO3PPULIMEHT HAZAEXHOCTN B NpeselbHOM
COCTOSAHNM MO MNPOYHOCTU (Yinf)

*  HebnaronpusTHbIN YacTHbIA KO3PPULMEHT HAAEXHOCTU B Npese/isHOM
COCTOSIHNW MO NPUTOAHOCTI K 3KCMNyaTaUnn (Ysyp)

* bnaronpuaTHbIN YacTHbIA KO3PDULMEHT HAAEXHOCTU B NpeseibHOM
COCTOSAHUM MO NPUrOAHOCTM K 3KCMAyaTaunm (Ying)

B 3aBUCMOCTU OT UCMONb3YyEMbIX CTPOUTENbHBIX HOPM MOXeT
noTpeboBaTbCA NCNONb30BaTh Apyrne KoagdbuumeHTbl covetaHnd. Tak,
Hanpumep, B Eurocode npeaycmMoTpeHo Tpu koagouyueHma ymeHsweHUs (Yo,
U1, U5).KoaddnumeHTbl yMeHbLLEHNS UCKAKOYAOT HEBO3MOXHbIe 3 deKThbl
OAHOBPEMEHHbIX Harpy3oK.

MOXHO 1CMo/b30BaTb 3HAYEHUA Koaq)(l)l/lLl,VleHTOB cOYeTaHMA HaArpysok,
onpejgeneHHble B CTPOUTE/IbHbIX HOPpMaXx N ornpegeneHHble
NMo/Ib30BaTeNEM.
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CM. TaK)Ke

3aZaHne HOpMbl MOAENNPOBAHUS Harpy3ok (cTp 18)

Vicnonb3oBaHue HECTaHAAPTHbIX K03C|)(|)I/ILJ,I/IEHTOB COYeTaHWA Harpysok

(ctp 18)

Tunbl coYeTaHMA Harpy3sok

MOXHO MCNONb30BaTb HECKOIbKO TUMOB COYETaAHU Harpysok, KOTopble
BapbnpPyrOTCA B 3aBUCNMOCTU OT NCMOJIb3YEMbIX CTPOUTE/IbHbBIX HOPM.

Ansi BbIBOpa TMMOB COYETaHWI HAarpy3oK CYXXNUT ANANOroBOe OKHO

dopMUpoBaHUE COHETaHUS HArpy3oK Vn A1anorosoe okHo CoyeTaHme
Harpy3soK. Bo3aMoxHble BapnaHThbI:

aKenayaTaumum —
KBa3nCcTaLMOHapPHbINA
(SLS QP)

coYeTaHuM Harpy3oK UCMob3yTcA
YacTHble Ko3bdNLNEHTDI
HaAeXHOCTW AN NpesenbHOro
COCTOSAHMA MO NPUTOAHOCTU K
3KCnyaTaumu.

Tun coveTaHuna OnuncaHue fpe
ncnosb3yeTca
MpepenbHoe coctossHMe | CoueTaroTCA rpynnbl MOCTOAHHBLIX 1 | EBponenckue
no npo4yHoctu (ULS) KpaTKoBpeMeHHbIX Harpysok. [Npwu HOPMBbI,
CoYeTaHNM Harpy3oK UCMob3yrTca | bpuUTaHckue
YacTHble Ko3bPNLNEHTbI HopMbl, AISC
HaAEeXHOCTU ANA npesesibHoro (CLLA)
COCTOAHWSA MO MPOYHOCTH.
MpeaenbHoe cocTosiHue | CoyeTaroTCa rpynnbl EBponeiickue
no NPUroAHoOCTun K KBa3nCTaLMOHapHbIX Harpysok. lMpun | Hopmsl, AISC
aKkcnnyatauum (SLS) coyeTaHun Harpysok ncnonbsyrrca | (CLUA)
YacTHble KO3PULMEHTDI
HaAEXHOCTU AN Npeje/ibHOro
COCTOAHWA MO MPUroAHOCTA K
aKcnayaTauyumm.
MpepenbHoe cocTosiHMe | CoyeTaeT rpynnbl EBponeiickue
no NPUroaHoOCTU K KBa3nCTaLMOHAPHbLIX N peaKo HOPMbI
akcnayatauum — CcnyyvaroLwmxca Harpysok. Mpum
peakoe (SLS RQC) COYeTaHUM Harpy3oK UCMoJib3yTCA
YacTHble KO3 PNLINEHTDI
HaJeXHOCTU A5 NMpeje/ibHOro
COCTOSIHWA MO NPUrOAHOCTU K
3KcnayaTayunm.
MpepenbHoe cocTosiHMe | CoyeTatoTCs rpynnol EBponerickue
no NpUrogHoCTU K KBa3nCTaLuMOHapHbIX Harpysok. lMpy | HOpMb
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Tun coyeTaHunA OnuncaHue Fpe
ncnosib3yeTtca
MonepeuHble Harpy3skn | CoyeTaroTCcs rpynrbl HArpPy30K u CM66, BAELI1
MpepenbHbie Harpysku | VCMO/b3ytOTCA Ko3ddnUMeHTbl B CM66
COOTBETCTBUW C GPaHLYy3CKUMU
Cmewalolme HarpysKm | o5y CM66 nan BAEL9T. CMe6
CnyuJaiiHble HarpysKu CM66,
eBponenckme
HOPMbI
MpeaenbHble HArpyskKu BAEL91
MNMpepenbHbie BAEL91
cnyJaliHble HarpysKu
Cencmunueckume CoueTaroTcsd rpynnbl HAarpy3oK u EBponerickue
Harpysku NCNONb3YTCA KO3QPULMEHTLI B HOPMbI
COOTBETCTBUW C eBPONencKNMm
HOpPMaMmWU.
Harpysku Ha CoueTatoTcsd rpynnbl Harpy3ok B IBC (CLLA)
KOHCTpPYKL MU obLiero cooTBeTCcTBUY ¢ 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)
KOHCTpYyKL MU 6e3
obLiero gocrtyna npu
CHe>XHOM 3aHoce
Harpysku Ha CoueTatoTca rpynnbl Harpy3ok B UBC (CLUA)
KOHCTPYKLMUN 06Lero | cooTBeTCTBMN C HopMamu UBC
Aoctyna, Kpome (EAViHbIE CTpOUTE/NIbHbBIE 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 N KAMEHHbIX
Harpysku Ha UBC (CLLA)

KOHCTPYKLUUNWN, KpoMme
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Tun coyeTaHunA OnuncaHue Fpe
ncnonb3yeTcs

6€TOHHbIX N KAMEHHDbIX,
npvi CHe>KHOM 3aHoce

Harpyskun Ha 6eTOHHbIe UBC (CLLA)
N KaMeHHble
KOHCTPYKLUWN obLiero
poctyna

Harpysku Ha 6eTOHHbIe UBC (CLUA)
N KAMEeHHble

KOHCTPYKLMU obLiero
AOCTYyrNa NPy CHE)XXHOM

3aHoce

Harpysku Ha 6eTOHHbIe UBC (CLUA)
N KaMeHHble

KOHCTPYKLUN

Harpy3sku Ha 6eTOHHbIe UBC (CLLUA)

M KAMeHHble
KOHCTPYKLUN Npun
CHEe>XXHOM 3aHoce

Ta6bnuua ACI 1 — CoueTaeT rpynrbl Harpy3ok B ACI
Ta6bnuua ACI 8 cooTtBeTCcTBUM € HopMamu ACI
(nyénmkaums Ne 318 AMeprKaHCKOro
NHCTUTYTa B6eTOHa).

CM. TaK)Ke

Ob6beanHeHVe Harpy3ok (cTp 90)

10.4 CBolicTBa pacyeTHON Moaennu

[N onpegeneHusi, MPocMOTPa N 3MEHEHUS CBONCTB pacyeTHOM Mogenn
CNYXUT Ananorooe okHo CBOCTBa pacveTHO Mmoaenn. OT1 CBOliCTBa
NPVIMEHSIHOTCA KO BCEM AeTasiM B pacyeTHO Mogenu.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 121 CBOICTBa pacyeTHOM Mogenmn



Bknagka «PacueTHas moaenb»

BapuaHT

OnuncaHue

Nmsa pacueTHOI
Moaenu

YHUKaNnbHOE MMs pacyeTHon mogenn. OnpeaensieTcs
noJib30BaTesieMm.

Hanprmep, MOXHO 3a4aTb MMS, OMUCbIBatOLLLee YacTb
dusnyeckon Mozenu, KOTOpyr HeEOBXOANMO
paccumTathb.

UT0o6bI ONpeaennTb nanky 3KCnopTa A8 pacyeTHOM
MOZenNu, HaxMuTe KHonky HaliTu nanky ans
aKcnopTa.

Cnoco6 cospaHun

OI'IpeAGJ'IHET, Kakne 06beKkTbl BKIKOYAKTCS B
pacyeTHYO MOJ€ENb.

Bo3moXxHbIe BapuaHTbI:
* TlonHas mogenb
* Mo BbIGpaHHbLIM AeTaNAM N HarpysKkam

+ 3ajaTb OCHOBaHME MopAenu, BbiI6paB geTanum u
Harpysku

dunbTp OnpegensieT, Kake 06beKTbl BK/IHOUAOTCA B
pacyeTHY MOZefb, Ha OCHOBE CMCKA AOCTYMHbIX
dunbTPOB BbIGOPA.

dunbTp OnpegensieT, Kakme 13 BKIHOYaEMbIX 06beKTOB

BTOPOCTENEHHbIX CYMTAIOTCA BTOPOCTENEHHbBIMY PacyYeTHbIMY

3N1eMeHTOoB AeTansaMu. Y3/1bl BTOPOCTENEHHbIX PacyYeTHbIX

feTanen MOryT nepemMeLLaTbcsa 6onee cBO6OAHO, Yem
Y3/ibl OCHOBHbIX PacYeTHbIX AeTanei.

UTo6bI, HaNpPUMep, HAaK/IOHHbIE AeTanun
aBTOMaTM4Yeckn pacno3HaBanmck Tekla Structures kak
BTOpPOCTEMNeHHble AeTanun, BolbepuTe
ABTOMaTU4YeCcKoe 06Hapy>KeHe BTOPOCTEeNeHHbIX
3/1IeMEeHTOB.

Mpy N3MeHeHN 3TON HaCTPOVIKN AN CyLLeCTBYHOLLEeN
pacyeTHON Mogenu yctaHoBuTe pnaxkok MpumeHnTb
NOBTOPHO KO BCEM AeTaNsAM, YTOObI MPUMEHUTb
N3MeHeHVe KO BCEM JieTaiAM B PaCHETHOM MOAeNn.
Ecnm He ycTaHoBUTL 3TOT pnaxok, Tekla Structures
byzeT NCnoib30BaTb HOBYH HAaCTPONKY TONbKO A4
HOBbIX AleTasieli B pacyeTHOM MoZenu.

MpunoxxeHne pacyeTta

MpunoxeHve pacyeTta nan Gopmart, NCNONb3yeMbli
npuv pacyeTe MOZeNM.

UT06bI MCNONL30BATb 3TO MPUIOXEHME UK popmaT
MO YMOMYAHUIO ANSt HOBbIX pacyeTHbIX MoZenel,
ycTaHoBUTe Gnaxok 3agaTh N0 yMOMYaHUIO.
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BapuaHT

OnucaHue

BosibLie NapaMeTpPoB: HAXMUTE, YUTOBbI 0TOBPa3nTL CesytoLLMe HACTPOMKL.

Ncnonb3oBaTb )XecTKue
CBA3N

Mo3BonsieT paspeLlnTb NN 3anpeTuTb
MCNONb30BaHME XeCTKMX CBsi3eli B pacyeTHO
MoZenu.

Bo3MOXHbIe BapraHThI:
*  BkJsoyeHo

XecTkume CBA3W co34at0TCs, eCI OHU HEOBXOANMbI
AN COeIHEH WS paCUYeTHbIX AeTanei.

*  OTKJ/IIOYEHO, COXpPaHEHUE OCU: N0 YMONHYaHUIO

XKecTkme CCblkN He co34atoTcs. 3HaYeHus
napameTpa CoxpaHATb pacnosioXKeHme ocu
pacyeTHbIX AeTanel He MeHsTCS.

+  OTKNYeHOo, COXpaHeHMe oCU: HeT

XKecTkre CBA3M He co34atoTcs. 3HaYeHNs
napameTpa CoxpaHATb pacnosioXkeHme ocu
pacyeTHbIX AeTanel meHsoTcA Ha Her.

Ocb yaep>xaHus no
yMonyaHuio ans
BTOpPOCTENEHHbIX
3fleMeHTOoB

OnpeaensieT, MOXeT 1M OCb BTOPOCTEMNEHHbIX
pacyeTHbIX AeTanei cBo6oAHO NepemeLLaThCs.

Bo3MOXHble BapnaHThI:
* Hert

+ [a- urHopmpoBaTb IKCLLEHTPUCUTETbI BHE
NJ0CKOCTU

D Aa

¢ ﬂ,a - COXPaHATb N NOJIO)KEHNA KOHL OB

MpaBuna pacuyeTHo
Mogenun

HaxmuTte anst cosgaHunsa npasBu, onpejenstoLwmx, Kak
Tekla Structures ob6pabaTtbiBaeT oTAe/bHble feTanu B
pacyeTHON MOAenNu, N Kak AeTasin COeANHATCA ApYT C
APYrom npu pacyerte.

N3orHyTble 6ankun

OnpegensieT, Kak paccunTblBarOTCS bankm — Kak
N30THyTble BaNKN NN Kak NPsIMble CErMeHTbl.
BbibepuTe 04MH 13 BapUaHTOB:

+ CTbIK B pacTsHYyTbIX CEFMeHTax
*  Wcnonb3oBaHMe N30rHYTOM YacTu

YKasaTtb, HaCKOJIbKO TOYHO NPAMble CerMeHThbl
AO/KHBI COOTBETCTBOBATbL M30MHYTOM H6anke, MOXHO C
MOMOLLIbIO pacLUpeHHOro napamMmeTpa
XS_AD_CURVED_BEAM_SPLIT_ACCURACY_MM (meHto
daiin --> HacTponkm --> PacLumpeHHble
napameTpsbl --> PacueT U NpoeKTUpPoOBaHMeE ).
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BapuaHT OnucaHwue

YuunTbiBaTb cABO€eHHbIe | Onpejenser, Kak B pacyeTe pacCMaTpmBarTCA
npojpunn CABOEHHble NPodUIN — Kak OfHa AeTanb
(BKJZIIOUEHO) 1nn Kak ABe ageTann (OTKNOYEHO0).

MecTtononoxeHue ocn | OnpegenseT MeCcTONOI0XeHMe KaX0N pacHeTHOM
anemMeHTa AeTanu No OTHOLLUEHMIO K COOTBETCTBYHOLLIEN
dusnyeckon getann.

Bo3MoOXHble BapraHThI:
* HeiTpanbHas ocb

PacuyeTHOI OCbto AN1A BCEX AeTanel aBAseTcs
HelTpanbHast 0Cb. MeCcTononoXeHne pacyeTHOMN
0OCW N3MEeHSEeTCS NpU U3MeHeHUN Npoduns
Aetanu.

+ OnopHas ocb (CMeLLeHNe OTHOCUTENIbHO
LeHTpa HeTpanbHO ocKn)

PacueTHoOI 0Cbto ANndA BCcex ,CI,ETaJ'IEIZ ABIAETCA
OonopHad NNHWA AeTanun. MecTononoxeHue
He|7|Tpaan0|7| OoCwn onpegender aKCUEHTPUCHUTET
ocn.

+ OnopHas ocb

PacueTHOI oCbto ANS BCEX AeTanemn apnaeTcs
OMOpPHasa NVHNA AeTanu.

+ 3HaueHue No yMO/YaHM1Io AN MoAenn

PacueTHas 0Cb KaXA0W AeTanu onpesensercs
NHAMBUAYANbHO B COOTBETCTBUM CO CBOMCTBAMU
pacyeTHON AeTanu.

Ana onpeseneHns MecTornoNoXeHWs ocu
KOHKPETHbIX AeTanel Ncnonb3yeTcs BKAaka
Mono>keHme B A1aNOroBOM OKHE PacUeTHbIX
CBOWCTB COOTBETCTBYIOLLEN AeTaNN.

Ecnun BbI6GpaH BapmaHT HeiATpanbHas ocb, Npu
co3aaHum y3noB Tekla Structures npuH1mMaeT BO
BHVIMaHVie MeCTOMoJIoXeHue geTann 1 cMeLLeHns
KOHL0B. Ecnv BbIGpaH o4VH 13 BapnaHToB OnopHas
ocb, Tekla Structures co3gaeT y3/bl B TOUKax Havana
oTcyeTa geTanei.

MeTop 3akpenneHus Onpegensert, Kakve NCNONb3YHTCH YC/IOBUA ONMMpaHns
KOHLLOB 3/1eMeHTa — paetanen (HeT) unn coegnHeHni (4a).
ABTOMAaTU4ecKoe Onpegenset, 06HOBASETCA NN pacyHeTHasa Moje b B
o6HoOBJ/1IEHME COOTBETCTBUW C U3MEHEHNAMU B GU3NYECKOn MOLeNu.

Bo3MoXHble BapWaHTbI:
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BapuaHT

OnucaHue

+  [Aa - nameHeHus ¢pusnyecKo mogenu
yunTbiBalOTCA

*  Hert - nsmeHeHuns punsnueckoit moaenmn
UrHopupyloTcs

Mopaenb coegHeHHas ¢
pacyeTHbIM
npunoXxeHnem

Ncnonb3yeTca Npun BHECEHUN 3MEHEHWNT B
busnyeckyro nan aHanuTnyeckyto mogene Tekla
Structures, KOTOpas yXe 3KCMNOPTUPOBAaHa B
NpUNOXeHVe pacyeTa.

OnpegensieT, 06beANHAETCS IV U3MEHEHHas!
pacyeTHasi Moe/b C paHee 3KCNOPTUPOBaAHHOM
MOZeNbio B MPUAOXKEHW pacyeTa.

Bo3moXxHbIe BapuaHTbI:
*  OTKn4YeHo

Mogaenn He 06beanHATCA. O6beKThI,
f06aBNeHHbIe B paHee 3KCMOPTUPOBAHHYHO
MOZenb B NPUIOXEHUN pacyeTa, yTpavmBaroTCcs.
Mpw KaXA0M 3KCMopTe pacyeTHOM Moenu B
NPUNOXEHMEe pacyeTa CO34aeTcs HOBasA MOZeb.

*  BkJsroyeHo

Mogenn ob6beanHsaTcsa. O6beKkTbl, 40baBNEHHbIE
B paHee 3KCMNOopPTUPOBaHHY MOJesb B
NPUNOXEHNN pacyeTa, Mpy NOBTOPHOM 3KCropTe
pacyeTHON MoAen B NpUIoXKeHe pacyeTa
coxpaHsitoTcs. Mozenb B NPUAOXKEHWM pacyeTa
06HOBNAETCA B COOTBETCTBUW C USMEHEHUSAMM B
mogaenu Tekla Structures.

Bknapgka «Pacuet»

BapuaHT

OnucaHue

MeTop pacueTa

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpegensiet, cneayeT M NPUHMMaTbL BO BHUMaHMe
Hanpsi>XeHWst BTOPOro NopsiAka.

BO3MOXHble BapnaHThbI:
*  1-Ai nopaAoK

JInHenHbI MeTO4 pacyeTa.
+ P-penbTa

YNpoLLeHHbIA MeToj pacyeta BTOPOro NOPSAAKaA.
3TOT MeToA AaeT TOUHble pe3y/bTaTbl NPY ManbIX
BennYnHax gedpopmauui.
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KO/IN4ecTBO Utepauun 7

TouyHOCTb UTepauun

BapuaHT OnucaHwue
*  HenuHeiHbIV
HenunHelnHbIi MeToA pacyeTa.
MakcumanbHoe Tekla Structures noBTopsieT UTepaLuo BTOPOro

nopsAka A0 AOCTUMXEHUS O4HOTO 13 C/ieAyoLmnX
3HAYEHWN.

Mogenb MogasibHOro
pacuyeTta

BbibepuTe Ala, uTOb6bLI CO34aTb MOAE/b MOAA/ILHOMO
pacyeTa 1 UCMO/1b30BaTb CBONCTBA MOAANIBHOMO
pacyeTa BMECTO COYeTaHWI CTaTUYeCcKnX HarpysoKk.

Bknagka «3agaHue»

OnpegenseT nHGopMaLMio 0 3ajjaHnK Ana otyetoB STAAD.Pro.

Bknapka «Pe3ynbtaT»

OnpegenseT cosepxmnmoe dana pesynstatos pacyeta STAAD.Pro.

Bknagka «CeicMmnyeckmnnn»

Bknagka CeicMmnUecKnia CyxxunT 419 onpeseneHns CTPOUTENbHbBIX HOPM,
MCNonb3yeMblX B CECMMYECKOM pacyeTe, a Takxe CBONCTB, HEOOXOANMbIX ANS
ceicMmnyeckoro pacyeta. Habop 3TMX CBOVCTB 3aBUCUT OT BbIOPaHHbBIX HOPM.

BapuaHT

OnucaHue

Tun

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CTpouTenbHble HOPMbI, NCMONb3yeMble ANS
bopMUMPOBaHUA CENCMUYECKNX HArPy3O0K.

Bo3MOXHble BapWaHTbl:
* HeT: celicmnyeckunii pacyeT He BbIMO/IHAETCA.

+ UBC 1997: EgviHble cTpouTenbHble HopMbl UBC
1997

+ UBC 1994: EgviHble cTpouTenbHble Hopmbl UBC
1994

+ 1BC 2000: MexayHapOAHble CTPOUTEIbHbIE HOPMbI
IBC 2000

+ 1S 1893-2002: HAMNCKUI CTaHZapT. Kputepun
NPOEKTUPOBAHNSA 34aHN, 3aLLUNLLEHHBIX OT
3eMs1eTpsceHnin

+ 1BC 2003: MexayHapOAHble CTPOUTE/IbHbIE HOPMbI
IBC 2003

+ IBC 2006: MexayHapo4Hble CTPpOUTEIbHbIE HOPMbI
IBC 2006

+ IBC 2006 (ZIP): MexayHapo/Hble CTpouTe/IbHbIe
HopMbl IBC 2006 € BO3MOXHOCTbIO A06aBAeH S
noutoBoro nHaekca (8 CLLIA) B cBocTBax
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BapuaHT

OnucaHue

+ IBC 2006 (Longitude/Latitude): MexayHapoaHble
cTpouTtesnbHble HopMbl IBC 2006 ¢ BO3MOXHOCTLHO
A06aBNeHNs JONrOThl U LUNPOThI B CBONCTBAX

* AlJ: AnoHcKne HopMbl

. CﬂEKTp OTKJ/IMKOB: 3a/laHle CNeKTpa OTK/IMKOB

CelicMmnyeckue cBoliCcTBa

B 3aBncmMocCTy oT Bbl6paHHbIX HOPM MO>XHO
onpeaennTb pas/inyHbIe celicMmnyeckue CBOWCTBA.

Bknagka «CeicMmmnuyeckme Maccbi»

Harpysku v rpynnbl Harpysok, BK/oUaeMble B CeiCMUYECKUIA pacyer.

Bknagka «MopanbHbIli pacueT»

Bknagka MoganbHbIV pacyeT CNyXUT A/ onpeseneHunst CBOMCTB,
HeobX0AMMbIX AN MOAANBLHOIO pacyeTa.

BapumaHT

OonucaHue

Yucno pexxumos

Yncno ¢opM cobCTBEHHBIX KOJIEbaHWA B
KOHCTPYKLMW.

Makc. yactoTa

MakcrManbHasa YacToTa CO6CTBEHHOMO pe3oHaHca
KOHCTPYKLMW.

CoobuwieHusn
MOAa/IbHOro aHaNns3a

Harpy3ku v rpynnbl Harpysok, Bkto4Yaemble B
MOZAaNIbHbIV pacyer.

Bknagku «lfpoeKkTnpoBaHue»

Bknaakn HPOEKTI/IPOBaHI/Ie ANnA CTann, 6eToHa 1 necomartepuanoB Cyxat
ANA 3a4aHNA HOPM crnocoboB ANA NCNoab30BaHNA B pacyeTe KOHCprKLI,I/IVI.
,ﬂ,OCTyﬂHbIe napaMeTpbl NPOEKTNPOBaAHNA 3aBNCAT OT MaTepmrasa.

BapuaHT

OnucaHue

npOEKTH blé HOPpMbI

MpoeKTHble HOPMbI A9 PA3/INYHbBIX MAaTEPNANOB.

AoCTyrnHble NpoekTHble HOPMbI 3aBUCAT OT
MCNONb3YEeMOro NPUIOXKEHWNs ANa pacyeTa.

Cnoco6
npoeKTMpoBaHUA

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

3aBUCALLNIA OT MaTeprana NPUHLMMA, UCNOAb3yeMbll
AN CPAaBHEH S HaNPsXKeHWIA 1 BOSMOXHOCTEN
mMaTtepuvana.

Bo3MOXHble BapnaHThI:

127 CBoiCTBa pacyeTHON Moaenn




BapuaHT

OnucaHue

* Het

Tekla Structures BbINONHAET TONILKO pacyeT
KOHCTPYKLWI 1 CO34aeT AaHHble MO HaMpsXKeHUsM,
CUNaM 1 CMeLLEHUSIM.

MpeaycMoTpeH Ans ctanu, 6eToHa u
necomaTtepuranos.

+ [poBepuTb KOHCTPYKLUIO

Tekla Structures npoBepsieT, COOTBETCTBYHOT K
KOHCTPYKLUMU KPUTEPUAM MPOEKTHBLIX HOPM
(Hanpumep, AOCTATOUHbI I NOMNepeYHble
ceyeHwus).

MpesycMOTpeH ANsi CTanu 1 1ecoMmaTepunarnos.
*  BbluMcanTb Tpebyemyio nnowiaab

Tekla Structures onpegenset Tpebyemyto NaoLwasib
apMM1poBaHUs.

MNpeaycMoTpeH A1s 6eToHa.

CeolicTBa
NPOEeKTUPOBaHNSA

HopMbl MPOEKTMPOBaHWS 1 onpesensieMble CNoCo60Mm
NPOEeKTMPOBaHWs CBOMCTBA pac4eTHO MoZenu,
NpYMeHsieMble KO BCEM AeTansiM B pacyeTHO
MOZenwu.

MNpw BbIGOpPE NPOEKTHLIX HOPM 1 cnocoba
npoeKkTMpoBaHWA Ana matepuana Tekla Structures
BbIBOAUT CMWCOK CBONCTB MPOEKTUPOBAHMS B H/XHEN
4yacTn Bknagku MpoekTuposaHue.

YT106bl MU3MEHUTL 3HAYEHKE onpeAeseHHOro
CBOIICTBA, LLeNIKHNTE 3anucb B CTON6LE 3HAUEHMe.

EANHVILBI M3MEPEeH S 3aBUCAT OT HACTPOEK B MEHHO
®aiin --> Hactpouikm --> MapameTpsbl --> EAUHULBI
M AecATUYHbIE paspagbl.

[Na 3MEHeHVs CBOVCTB NPOEKTMPOBAHNS
OTAENbHbIX AeTanen CnyXKnT Bknaaka
MpoekTUpoBaHUe B A1aIOrOBOM OKHE PaCUeTHbIX
CBOVICTB COOTBETCTBYHOLLEN AeTaNu.

CM. TaK)Ke

Co3zaHune pacyeTHbIX Mogenein (ctp 51)

OnpegeneHvie OCHOBHbIX CBOMCTB pacyeTHON mogenwn (ctp 51)

3MeHeHVe CBONCTB pacyeTHOM Mozenu (cTp 59)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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10.5 CBolicTBa pacuyeTHO geTanm

OnpegennTb, kak Tekla Structures 6yaet obpabaTbiBaTh AeTaNb B pacyeTe,
MOXHO C MOMOLLbO MapaMeTPOB B ANaIOFOBOM OKHE pacyeTHbIX CBOCTB
AeTtanu (Hanpumep, CBoMcTBa 6anku, ucnosiblyemblie B pacyetax). Habop
HaCTpoeK, AOCTYMHbIX B KOHKPETHOM ANafIOrOBOM OKHe, 3aBUCUT OT TMNa
AeTanu 1 oT pacyeTHOro knacca. B Tabnvue Huxe nepeyncieHsl Bce
HACTPOViKK, BHE 3aBUCUMOCTW OT TUMNa AeTaNn N pacyeTHOro kaacca.

Bknagka «PacueTt»

Bknagka PacueT CNYyXUT AnA onpegeneHna pacy4eTHbIX CBOWNCTB AeTann.

BapumaHT

OonucaHue

Knacc

OnpegensieT Nopsifok 06paboTkn AeTanu B pacyeTe.

OT 3Ha4eHus, BbIbpaHHOro B cnucke Knacc, 3aBncnt
Habop AOCTYMHbIX pacyeTHbIX CBOMCTB. Hanpuwmep,
naacTHaM COOTBETCTBYyeT MHOM Habop CBOICTB,
HeXes KONOHHAaM.

dunbTp

(CBoOiAcTBa YXecTKom
neperopoaku)

JlocTyneH, TonbKo Korga napameTp Knacc nimeert
3HayeHVe KoHTYpHas nnacTtuHa - XXectkas
neperopopka nnv NepekpoiTre - XKectkas
neperopogka.

Onpegenset GUNbTP, NCNONb3YyeMbIl NpU
dunbTpaummn 06 bEKTOB 415 XKEeCTKOM NeperopoaKku.

Y3nbl, OTHOCALLMECS K AeTanu, KOTopasi COOTBeTCTByeT
ycnoBusam GuabTpa, 6yayT NPUCOEANHATLCS K XKeCTKOM
neperopozke. Hanpumep, 4Tobbl K XeCTKUM
neperopozkam npucoeanHANNCL TONbKO y3/bl
KONOHH, MOXHO m1cronb3oBaTb column_filter.

dopma cocTaBHOM
cekummn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

YKa3sbiBaeT po/b AeTann B COCTaBHOW CeKuuu,
KOTOpasi COCTOUT 13 FIaBHOW AeTanu U OAHOM AW
HeCcKONbKMX noggeTtaneri. B pacuete nogaetanu
06beANHSATCA C [TaBHOW AeTanbio.

Bo3mMOXHbIe BapuaHTbI:
«  ABTOMAaTUUYeECKM
* He peTtanb cocTaBHOM ceKLunn
JeTtanb oTCOeAMHSAETCA OT COCTABHOM CeKLN.
+ T[naBHas geTajsib COCTaBHOWM ceKUUn

JT10T BapunaHT cnegyet Bcerja ncnosib3oBaTtb ANn4
3aaHnaA rnaBHOM AeTann COCTaBHON cekynn.

+ MopaeTanb COCTaBHOI ceKUnU
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BapuaHT

OnucaHue

+ banka — nogaeTasib COCTaBHOW ceKunmn

OnpegensieT, 4To AeTanb ABNAETCS AeTaNbo
COCTABHOW CEKLNW, KOra rnaBHas JeTanb
COCTaBHOW cekuum — b6anka.

+ KonoHHa — nogaeTanb COCTaBHOI ceKuuu

OnpegensieT, UTo AeTanb ABASETCS AeTanbto
COCTaBHOW CeKUMW, KOrja rnaBHas AeTanb
COCTaBHOW CeKUUN — KONOHHa.

MpoekTHas rpynna

OnpezensieT NPOEKTHY rpynmny, K KOTOPOM OTHOCUTCA
Aetanb. Micnone3syeTcs npyv oNnTUMU3aLmn.

ABTOMaTMnueckoe
o6HOB/IeHNne

OnpeaenﬂeT, obHOBNAETCS NN pacyeTHaA AeTallb B
cooTBeTCTBMN C UISMEHEHNAMIN B (I)I/IBI/ILIeCKOM Mozaenu.

Bo3mMoXHble BapWaHTbI:

+ [la - usameHeHnsa ¢pusnyeckou moaenn
yunTbiBalOTCA

* HeT - U3SMeHeHuns ¢pu3nyeckovi Mogenm
UrHOpUpYyOTCS

Bknapkun «3akpenseHve Hayana», «3akpenseHme KoHua»

Bknaakv 3akpensieHue Hauvana 1 3akpenjieHne KOHLA CyXaT Ans
onpegeneHns yCI0BUA ONMPaAHNS U cTeNeHen cBo60Abl KOHLOB AeTanu.

Bknagka 3akpenseHme Hauana oOTHOCKTCS K MepBOMY KOHLLY AeTanu (xentas
pyuyka), a Bk/lajka 3aKpenieHne KOHLa — KO BTOPOMY KOHLLY AeTanu

(nypnypHas pyuyka).

BapumaHT

OnucaHune

Hauano nnn KoHew

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT, Kakoe 13 NpejonpeaeneHHbIX Uan
onpezeneHHbIX MNob30BaTENEM COYETAHUI YCIOBUIA
ONMpPaHUs UCMONb3YyeTcs ANS Hayana Uan KOHLA
AeTanu.

MpezsonpeseneHHble BapnaHTbl CleaytoLLme:

1K BapWaHTbl aBTOMAaTN4YeCKN YCTaHaBINBaAkOT
ycanoBuda OonmpaHuna 1 CTteneHn CBO6O,£|,I3I.

IR Wl
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BapuaHT OnucaHwue

MNpeponpeseneHHoe coyeTaHme YCIOBUN MOXHO
KoppekTupoBaThb. Npu 3Tom Tekla Structures
nomevaeT ero cnejyroL M 3Ha4YKOM:

4

Moapep>xuBaeTt OnpegensaeT ycnosume onvipaHus.

ycnosue Bo3MoOXHble BapraHThI:

+ TMpuncoepnHeHHbIN
Uy Ry

: AL,‘,T_Tz T’,Rz
Uz T Fx 7

KoHeL, getann coegmMHeH C NPOMEeXYTOUHbIM
pacyeTHbIM Y3/10M (4PpYron AeTann).

YKka3blBaeT cTerneHn csobobl y3na.
+ TNoppep>xuBaeTtca
Uz Rz
Uy Ry
T Fax

KoHew, aeTanu npeactaBnseT cob0lii KOHEUHYH
ornopy A/ BepXHE YacT KOHCTPYKLMY
(Hanpumep, ocHoBaHKe KOTIOHHbI B KapKace).

YKa3blBaeT CTerneHu CBO60/J,I:>I onopbl.

MoBopoT AocTyneH, Tonbko ecnu napameTtp Noapep>xmeaer
ycnoBme MeeT 3HayeHve Moaaep>kmBaeTcs.

Onpegenset, NoOBepHYyTa N ornopa.
BO3MOXHbIe BapUaHThI:

+ be3 noBopoTa

+ ToBepHyTbIN

MNpw BbI6Ope BapraHTa MNoBePHYTHINA MOXHO
onpeennTb MNOBOPOT BOKPYT I0KaNbHOM ocv X nnun'Y
NN YCTaHOBUTbL MOBOPOT MO TekyLLe paboyen
MJOCKOCTN, HaXaB KHOMKY 3aAaTb NOBOPOT MO
TeKkyLen paboyeli N10CKOCTI.
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BapuaHT

OnucaHue

Ux

Uy
Uz

OnpejenseTt nocTynaTtefbHble CTeNeHn CBO6OAbI
(cMeLLeHns) B HanpaBneHnsax rnobanbHbIx ocein X, Y v
Z.

BO3MOXHble BapnaHThbl:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  MpyXuHa

MNpw BbI6Ope BapuaHTa Mpy>KuHa BBeanTe
MOCTOAHHYIO MPY>XUHbI PacTAXeHNA-cXaTna. EANHNLbI
N3MepeHUs 3aBUCAT OT HaCTpoek B MeHto daian -->
Hactpoiikm --> MNapameTpsbl --> EANHULBI N
AecATUYHbIe pa3pagbl.

Rx

Ry
Rz

OnpegensieT BpallaTe/ibHble CTerneHn cBo60bl
(BpalLeHMs) B HanpaBneHuax rnobanbHbix ocer X, Y
Z.

BO3MOXHble BapnaHThbI:

+ 3aKpenieHO B OAHOI ToUKe
*  ®PUKCUPOBAHHbIV

* Tpy>XuHa

*  YacTuuHoe ocBo6oOXAEeHMe

MNpw BbI6Ope BapuaHTa MNMpy>KUHa BeegnTte
MOCTOSAHHYIO MPYXWNHbI KpyYeHUs. EAVHMLBI
N3MepeHUs 3aBUCAT OT HAaCTpoek B MeHto daian -->
HacTtpoiikm --> NapameTpbl --> EAUHNLI N
AecATUYHbIe pa3pagbl.

BapraHT HacTuuHoe ocBo6oXKAeHMEe 1CMOo/b3yeTcs
ANA yKa3aHUA CTerneHy CBA3HOCTY, e/ OHa
HaXOANTCA MeXAy 3alleM/IeHVIEeM W LUAPHVPOM.
BeeanTe 3HadeHwne ot O (3awemneHvie) o 1 (wapHup).

Bknagka «CocTaBHOW»

Bknagka CoctaBHOI ncnonb3yetcs npu pabote ¢ STAAD.Pro v cnyxnTt ans
onpezeneHns pacyeTHbIX CBONCTB NePeKPbITUA B COCTaBHOWN baske.

BapuaHT

OnucaHue

CocTaBHas 6anka

OnpegenseTt xapakTep COCTaBAeHNs 6anku:
* HecocTtaBHasa 6anka
+ CocTaBHaga 6anka

+  ABTOMAaTMUecKan cocTaBHas 6anka

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue
MaTepuan Onpegensaet matepran nepekpbITAA.
TonwmHa OnpeaenaeT TONLWMHY NepekpbITASA.

3dPekTUBHaAA LWUMPUHA
NAUNTbI NepeKpbITUA

OnpegensieT, kKak Boluncnsetcs addekTnBHasa LWMpUHa
nepekpbITUSA: aBTOMATUYECKN U MO BBEAEHHbIM
3HaYEHUSIM.

MOXHO 33a4aTb pasHble 3HaYeHWs A1 NeBOU n
NpPaBoOW CTOPOH banku.

|_|le dBTOMaTN4YeCKOM BblYNCTIEHNWN 3HAYEHNA
BbIYNCNAKTCA OTHOCUTE/IbHO A/TMHBI MHTEPBAasa.

Bknagka «KpyyeHune»

Bknagka KpyueHme cnyxuT ana onpeseneHus pacHeTHbIX CBOMCTB 1 CBOICTB
pacrpejeneHuns Harpysku NanTbl NepekpbITAS, onepToli No ABYM CTOPOHaM

NN MO KOHTYPY.

OCHOBHOIA ocn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

BapuaHT OnucaHwue
Kpy4yeHue OnpegensieT HanpaBneHWs, B KOTOPbIX AeTalb HeceT
Harpysku.
BO3MOXHbIe BapuaHThbI:
*  OAVH: NNTa NepekpbITUA HeceT Harpyskn B
HanpaBAeHN OCHOBHOW OCU. Banku nu KONOHHBI,
napannenbHble HanpaBAeHWIO PacnpoCTPaHEHNS
Harpysku, He coeAnHeHbl C AeTanbio U He HecyT
Harpysku ot AeTanu.
+  [ABOIHOW: feTanb HeceT Harpyskn BAO/b
OCHOBHOW 1 BTOPOCTENeHHOM ocelt. bankn nnn
KOJIOHHbI B 060X HanpaBneHUAX HeCYT Harpy3ku
oT AeTann.
HanpaBneHune MNo3Bonger onpejennTb Harnpas/ieHMe OCHOBHOW OCK

OZHUM 13 C/1IeAyoLLMX CrocoboB:

+ [lytem BBOAa 1 B none ocun (X, y niu z),
napannenbHOM OCHOBHOW OCW.

« [lyTem BBOZA 3HaYeHWI B HECKONLKO NMonen Ans
3a.aHNS KOMMOHEHT BeKTOpa HarnpasaeHVs.

*  Haxmunte kHonky MapannenbHo AeTanu v
BblbepuTe B MOLeNN AeTalb, Napasie/lbHyro
HamnpaBaeHWto.

*  HaxmuTe kHonky NMepneHANKYNSAPHO AeTanu v
BblbepuTe B MOZENV AeTalb, NepreHANKYNSPHYHO
HanpaBeHNIO.
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BapuaHT

OnucaHue

YTob6bI NPOBEPUTL OCHOBHOE HamnpaBieHue
PacnpoCcTpaHeHNs Harpy3kn BbIBpaHHOM Harpy3km Ha
BUAE MOZenu, HaxmuTe KHornky OTobpaxaTb
HanpaB/ieHue AN Bbl6paHHbIX 3/1eMeHTOoB. Tekla
Structures nokasbiBaeT OCHOBHOE Harnpas/ieHne
KPacHOW NUHWEeN.

Bknagka «Harpyska»

Bknagka Harpyska no3BosisieT BK/IOUaTb AeTanu B pacHeTHble Moenu B

KayvecTBe Harpysok.

BapuaHT

OonwucaHue

CreHepupoBaTb
Harpysky oT
cobcTBEeHHOro Beca

PacueTHble MOZenn BKIOYAKOT BeC JeTann —
Hanpumep, HacTuna — B BUJAE Harpysku, Aaxe ecnu
AeTanb He BKNHOYEHa B pacyeTHble MOAENN NHBIM
obpasom.

Ecnn pgeTtanb BKAKOUYEHA B paCcYeTHYH MOAeNb, TO
BKJIIOUEH 1 ee COBCTBEHHbIV Bec. BapnaHT HeT
NPUMEHUM TOJIbKO K pacyeTHbIM KaccaMm
UrHopupoBaTb 1 YXKecTkasa neperopojKka.

Cnuckun ans
AOMONHNTENbHbIX
Harpy3ok

BBeauTe AHaMMYeCKyo HarpysKky Ha nepekpbitie
NN JOMONHUTENbHbIM COBCTBEHHbIV BeC (CTAXKA,
NHXEHepHble CeTu), NCNOAb3YsA TP AONONHUTENbHbIE
Harpy3Kkmy C UMeHeM rpynmbl HAarpy3oK 1 BeIMYNHOM.
HanpaBneHuns 3TUX Harpy30K COOTBETCTBYHOT
HanpaBAeHWIO rPynnbl Harpy3okK, K KOTOPOM OHMU
npuHaanexar.

NmeHa geTaneii

3TOT GUALTP UCNONb3YeTCs ANs obecrneyeHns
nepeHoca pacnpejeneHHon HarpysKkm ¢ nepekpbITUS
Ha COOTBETCTBYHOLLME AeTaNn, HanpumMmep
noazepxvBatoLyme nepekpbitrie 6anku. O6bIYHO B
KayecTBe 3HayYeHUsa GUNbTPa BBOAUTCS UMS BanKu.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue
MNcnonb3oBaTb Ncnonb3yeTcs ans oTHeCeHus 60/bLUein YacTu
pacnpepeneHue Harpy3Kkm Ha cpefHue onopbl B CMIOLLHbIX
Harpyskv ans KOHCTPYKLNAX.

Hepa3pbIBHOW
CTPYKTYpSI N C
‘f- L ? L & L &
38 AL A/8 QL

Bknapka «l[poekTnpoBaHue»

Bknagka NpoeKkTupoBaHue B 1a/IOFOBOM OKHE PacyeTHbIX CBOWCTB AeTanu
CNYXUT AN5 MPOCMOTPa N M3MEHEHWS CBOUCTB NPOEKTUPOBaHWA OTAeIbHOM
AeTanu B pacyeTHon mozenn. CBOMCTBa NPOEKTUPOBAHNA — 3TO CBOMUCTBA,
KOTOpble MOTYT U3SMEHSATLCA B 3aBMCYMOCTI OT NMPOEKTHbIX HOPM U MaTepurana
AeTanu (HanpumMep, NnapamMeTpbl NMPOeKTUPOBaHWSA, KO3IPPULMEHTLI 1
npeaensl).

Bknagka «lMono)xeHne»

Bknagka MonoXxeHue cnyxuT Anst onpeseneHns nooXeHsa 1 CMeLLeHui
pacyeTHON geTanu.

BapuaHT OnucaHwue

Ocb OnpegzensieT MeCTONOJIOXEHMe pacyYeTHOW AeTanu rno
OTHOLLEHWIO K COOTBETCTBYOLLEN dpU3nyeckom
Aetanu.

MecTomnonoxeHe pacyeTHON ocK AeTanu
onpegensieT, rae AeTanb CONpuUKacaeTcs ¢ 4pyrmmm
petanamu, a Takxe rae Tekla Structures co3gaet y3nbl
B PaCYETHbIX MOAENSX.

Bo3MOXHble BapraHThI:
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BapuaHT

OnucaHue

HelTpansHad otk

OnopHad otk [EMELLEHKE OTHOCHTEAEHD LEHTRE HERTPAAEHOW OCK)
OnopHad ock

Beepxy cnesa

Beepxy no ueHTpy

Beep:xy cnpaea

MocepeauHe cneea

MocepeguHe no LeHTpyY

Mocepegune cnpaea

BHuWzy cnesa

BHM=y no ueHTpy

BHuzy cnpaea

Bepxraa nnockocTe

CpeaHas NAoCKOCTE

HuxHaa nnockocTe

fNeBaa nnockocTe

Mpaeaa nnockocTe

CpeaHAa MAOCKOCTE (Mex Ay AEBOWH WM Npasoi)

Ecnn BbibpaH BapraHT HeiATpanbHas ocb, npu
cosgaHun y3noB Tekla Structures npuHMmaeT BO
BH/MaHMe MeCTOMONOXEeHVe AeTanln 1N CMeLLeHUs
KOHLOB. Ecnv BbI6paH 04VH 13 BapnaHTOB OnopHas
ocb, Tekla Structures co3gaeT y3/bl B TOUKax Havana
oTCuYeTa AeTanen.

CoxpaHAaTb
pacnono)xeHue ocu

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT, COXpPaHAETCHA /I MeCTOMONOXKEHME OCU
NN U3MEHSAETCA B COOTBETCTBUM C U3BMEHEHNAMN B
busnyeckon mogenn.

Bo3MOXHbIe BapraHThI:
* Het

Ocb MOXeT CBO6OAHO NepemMeLLaTbCs Npu
NPUBSA3KE K MONOXEHNSM KOHL0B COCeAHMNX
06bEKTOB. DTOT BapUaHT C/ieyeT UCMO/b30BaThb
AN1S BTOPOCTENEHHbIX 3/1EMEHTOB.

* YacTunyHo - COXPaHATb B NNMaBHOM
HanpaBleHNn

OCb YaCTUYHO MOXET CBOHOAHO NepeMeLLaThCs,
OZJHaKO 3/1eMeHT He NnepemMeLLaeTcs B raBHOM
(6onee NpoyYHOM) HanpasneHun Npodunsa getann.

*  YacTU4YHO - COXpaHATb BO BTOPOCTENEHHOM
HanpaBneHnu

OcCb YaCTUYHO MOXeT CBOH6OAHO rnepemMeLLaThcs,
0/iHaKO 3/1eMEeHT He nepemMeLL.aeTca Bo
BTOpOCTENeHHOM (MeHee NPOYHOM) HanpaB/ieHU
npodwns getanu.
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BapuaHT

OnucaHue

(] Aa
Ocb He NepemMeLLaeTcsi, 04HAKO MOMOXEHUS

KOHL,0B MOTYT NepemMeLlaTbCs BAOb OCU (Tem
CaMbIM YAJINHAS U YKOPaYMBasi 3/1IEMEHT).

* [a - coXpaHATb Y NOJIOXKEHUA KOHLLOB

[MTOIOXEHNA OCU N KOHLLOB 3/1EMEHTAa He
N3MEHAKTCA.

CBA3HOCTb

OnpegenseT, NpUBA3bIBAETCS 1N S1EMEHT K APYrM
3/1eMeHTaM (CoOeAMNHARTCS C HUMMN) XXECTKUMWN CBA3SAMMU.

Bo3moXxHbIe BapuaHThI:
« ABTOMAaTMUeECKu

JnemMeHT npmBA3bIBaeTCA K APYrMM 3/1ieMeHTaM
(coegnHaAETCs C HUMK) XEeCTKUMU CBA3AMMN.

*  Bpyu4Hyl0

DN1eMeHT He MNpuBA3bLIBAETCA K APYTUM 31eMeHTaM
(He coeanHAETCA C HUMMN) XXECTKUMW CBA3SAMMN.
ABTOMaTtuyeckme CBA3N C 4PYrIMU 31eMeHTaMu
CO3al0TCA TOJIbKO MPY YCI0BUK, YTO NOJIOXKEHME
3N1eMeHTa TOYHO COOTBETCTBYET APYroMy
3/IEMEHTY.

MopaudukaTtop ocm X
Mopgudunkatop ocn Y
MopgudukaTtop ocu Z

OnpezensioT, K YeMy NPUBSA3aHO MECTOMO/IOKEHNE
3NeMeHTa — K r106anbHbIM KOOPAMHATaM, K INHUN
CEeTKW U HU K TOMY, HU K ApYyromy.

Bo3MOXHbIe BapraHThI:
* Het

MecTononoxeHvie 3nemMmeHTa He NpriBA3bIBaeTCS.
+  dukcmpoBaHHas KoopauHaTa

MecTonosioxeHune 3/ieMeHTa NPUBA3bLIBAETCA K
KoopAanHate, BBegeHHoV B none X, Y unn Z.

+  Bnwmkanllan ceTka

dneMeHT NpurBA3bIBaeTCA K bamxKarilen NMHUn
ceTku (3oHa npmBAskn — 1000 mm).

CmelyeHmne

lNo3BosIfeT NepeMecTUTb pacyeTHYHo JeTalb B
HanpasieHNAX rnobanbHbIX ocen X, Y n Z.

Pe>xm npoaosibHOro
caBura

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpe,u,enﬂeT, MCNoAb3yrTCA 1 NPOAO/bHbIE
cMeLleHVs KkoHuoB Dx (I)I/I3I/IL'IeCKOI7I AeTan C BKnagku
NMono>xeHwe A11aI0roBOro OkKHa CBOWCTB Aetanwn.

Bo3MOXHblIe BapraHThI:

* He paccmaTpuBaTb CMeLLEeHUA
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BapuaHT

OnucaHue

+ PaccmaTpuBaThb TONILKO YAIMIHEHUS

+  Bcerpa paccmaTpmBaTb CMeELLeHUs

Bknagka «ATpu6YTbl CTEepPXKHEen»

Bknagka ATpr6GYTbl CTEP)KHEN B A1aN0roBOM OKHE pacyeTHbIX CBOMCTB
obbekTa KapKkaca (banku, KONOHHbI U Packoca) CYXUT ANst onpeseneHuns
CBOWCTB €ro pacyeTHbIX CTepPXHEeN.

MapameTpbl Ha 3TOW BK/1aJKe MOXHO WCMOJIb30BaTb, KOrja pacyeTHas etab
MMeeT pacyeTHbIN kiacc banka, KonoHHa 1y BropocteneHHas.

BapuaHT

OnuncaHue

HayanbHoe cmeLyeHue

CmelueHmne KOHUa

BbluncnstoTcs cmeLLeHns Ansa yydeTta NpoAOabLHOro
3KCLEHTPUCUTETA Ha KOHLLE 3/1eMeHTa (pe3ynbLTaToM
ABNAETCA N3rnMbatoLMin MOMEHT).

ITN cMeLLeHNs He BANAIOT Ha TOMONOT Mo pacquHoM
MoZenmn. 3HayeHme CMeLLeHS TO/IbKO nepejaetca B
pacyeT B KauecTBe an|/|6yTa 31eMeHTa.

3ameLueHne MeHu
npoédunnsa

Bbibepute npodunb 13 katanora npodpunen. MoxHo
MCNONb30BaTh pPasHble pacyeTHble Npoduan B
HayaNbHbIX N KOHEYHbIX TOYKaX AeTanel, eciv 370
NoAAEPXMBAETCA NPUIOXEHNEM 419 pacyeTa.

ANA 1Cnonb3o0BaHNA pasHbIX Npodurnein Ha KOHLUAX
AeTanu BeejuTe ABa Npoduns, pasgenns nx
CUMBOJIOM « | », HaNpUMep: HEA120 | HEA140

Ecnn getanb npeacrtaBnset cob0i COCTaBHYH CEKLMIO
B pacyeTHOM MOAenu, 34eCb MOXHO BBECTU UMS
COCTaBHOW cekuun. MOXHO BBeCTU Ntoboe 1ms,
O/lHaKO e/ UMK COBMNAaJaeT C CyLLeCTBYOLWNM
nMeHeM 13 Kkatanora npodwunei, dnsnyeckme
CBOWCTBA CeKUMM ByayT TakKUMU Xe, KaK Yy
KaTa/sIoXXHOro npoduns.

Tvun rHyTOM 6ankn

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpep,enﬂeT, KaK paCCynTbliBa€TCA 6anka — Kak
M30rHyTan 6anka nnum Kak npAMbie CErMEHTbI.

Bo3MoOXHbIe BapraHThI:

*  Wcnonb3oBaTb 3HaUEHME NO YMOJIUAHUIO
Mogenu

*  Wcnonb3oBaHWe N30rHYTOM YacTu
+ CTbIK B pacTSHYyTbIX CEFMeHTax

MNpw BoIGOPE BapraHTa icnonb3oBaTb 3Ha4YeHUe no
ymon4yaHuto moaenwm Tekla Structures ncnonesyet
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BapuaHT

OnucaHue

3HaueHwue, BbibpaHHOE B cnncke M30rHyTble 6anku B
AVanoroBom okHe CBOMCTBa pacyeTHOW Moaenmu.

YKazaTb, HACKOJIbKO TOYHO MpPsSIMble CEerMeHTbl
AOJ/IKHbI COOTBETCTBOBATb M30TrHYTOM H6anke, MOXHO C
MOMOLLbIO pacLUMPEeHHOro napameTpa
XS_AD_CURVED_BEAM_SPLIT_ACCURACY_MM (meHto
daiin --> HacTponkm --> PacLumpeHHble
napameTpsbl --> PacueT n npoeKTupoBaHue ).

Yucno ysnoB
pa3geneHvs

Mcnonb3yeTca ana co3gaHnsa JONONHUTEIbHBIX Y3/10B
WM pacyeTa 6anku B BUAE NPSMbIX CErMEHTOB,
HarnpuMep ANst pacyeTa U30rHyToin 6anku.

BeegnTe koNM4ecTBo Y310B.

PaccTosiHns pa3pbiBa

YTo6bI ONpesenTb AONONHUTENbHbIE Y3/bl B
371eMeHTe, BBeAMTE PACCTOSIHMSA OT HauyaNbHOM TOUKM
AEeTanu 4o ysna.

BBeauTe paccTosiHWA, pasgenss nx npobenamu,
HanpumMep:

1000 1500 3000

Ha4yanbHbIiA HOomep
CTEPIKHS

OnpegenseTt HavyanbHbIA HOMEpP A5 pacyYeTHbIX
CTepXXHewn.

HauyanbHbliA Homep
yacTu

OI'IpeAEI'IHET HavanbHbI HOMEP ANA pacHeTHbIX
3/1EMEHTOB.

Bknaaka «ATpnbyTbl obnacten»

Bknagka ATpmnbyTbl o6nacTtei B 41a/10r0OBOM OKHE pacyeTHbIX CBONCTB
NAaCTUHbI (KOHTYPHOW MAACTUHbI, 6ETOHHOr0 NepekpbITUS AN BETOHHOM
naHenun) CNyXnuT Anst onpeseneHnst CBONCTB PaCUYeTHbIX 31eMeHTOB MAACTUHbI.

MapameTpbl Ha 3TOl BK1AZKE MOXHO UCMOIb30BaTh, KOrAa pacyeTHas AeTab
nmeeT pacyeTHbI knacc KOHTypHasa nnactmHa, NepekpbiTue nnv CTeHa.

BapumaHT

OnucaHmne

Tnn anemMeHTa

CDoplvla 3/1eMEHTOB.

MoBOPOT NOKaNbHbIX
ocein XY

Onpegenset NOBOPOT NOKaNbHOWN naockocTu XY.

Pa3smep anniemeHTa

X 1'Y: MTpnban3nTenbHbIe pasMepbl 3/IEMEHTOB B
HanpasB/ieHNAX NI0KaNbHbIX oceil X U Y NnacTuHbL. Ans
TPeyro/ibHbIX 3/IEMEHTOB — NMPUBIN3NTENbHbIN
pasMep OrpaHMYBaloLLLEN PaMKU BOKPYT KaXA0ro
TPeyrosibHOro ajieMeHTa.

OTBepcTUA: NPUOIN3NTENBHbIN Pa3Mep 31eMeHTOB
BOKPYI OTBEPCTUIA.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHwue
Ha4anbHbIiA Homep OnpegenseTt HavyanbHbIA HOMEpP A5 MNACTUHbI.
obnactun

MpocTtasa obnactb
(nrHopupoBaThb Bbipe3bl

BbibepuTte la A151 CO34aHNA YNPOLLLEHHOM pacyeTHOMN
MOZEeNN NNacTUHbI, B KOTOPOW He yUNTbIBAOTCS

nT.Aa.) pa3pesbl 1 OTBEPCTUSA.

HanmeHbLwniA lNo3BonseT He yunTbiBaTb B pacyeTe Menkue
unTaemMblii pasmep OTBEpPCTUA B MJiacTuHe.

oTBepcTUA

BBeauTe pasmep pamMku, orpaHNYMBatoLLei
oTBepcTue.

Noppep>xuBaembiia

MNo3BonsieT onpeAennTb ONMopbl ANS KOHTYPHOM
NAaCTVHbI, 6ETOHHOro NepekpbITUA NN GETOHHON
naHenw.

MOXHO cO34aTb ONOPbI ANA HUXKHEV KPOMKW NaHenu,
A151 BCeX KpaeBbIX Y3/10B NepeKkpbITUA UKW MAACTUHBbI
N ANS BCeX Y3N10B 6anku. Y naHenem HUXHAS KpoMKa

MOXET 6bITb HAaKJIOHHON.

Bo3MOXHbIe BapraHThI:
* Het
Onopbl He co34atoTCA.
+ CBo6opgHO (NnepemeLleHuUe)

[MnactnHa saenaetcs 3aLLI,eMI'IeHHOI7I TOJ/IbKO B
OTHOLWEHNK NoCTynaTe/1IbHbIX ABMXEHMM.

* [lonHocCTbIO

MnacTHa ABNAETCA 3aLeM/IEHHOM B OTHOLLEHNM
N NOCTynaTeNbHbIX ABUXEHWI, U BpaLLEeHUs.

CM. TaK)Ke

lNapameTpsbl 1 LiBeTa pacyeTHbIX Kiaccos (cTp 140)

MNapameTpbl pacyeTHoOM ocun (cTp 144)

i3meHeHVe CBOWCTB pacyeTHoW getann (cTp 74)

OnpegeneHue ycnoBuin onnpaHus (cTp 76)

OnpegeneHne CBOWNCTB NPOEKTUPOBAHNSA ANst pacHeTHbIX geTanel (cTp 80)

OnpegeneHvie MeCTOMNONIOXKEHWA pacyeTHbIX AeTanen (cTp 84)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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MapameTpbl M LBeTa pacHeTHbIX K1accoB

BapuaHTbl B cnucke Knacc Ha Bknagke PacyeT B 11a/10rOBOM OKHe
pacyeTHbIX CBOMCTB AeTann onpeaenstort, kak Tekla Structures obpabaTbiBaeT
3Ty AeTajb B pacyere.

BapwvaHT, BbI6paHHbI B cnivcke Knace, onpegensieT, Kakue BKNAAKN
NPUCYTCTBYHOT B ANANOrOBOM OKHe pacHeTHbIX CBOVCTB AeTanu.

B pacquHoM Mogenu Aetaan C pasHbiIM paCyeTHbIMU K/laCCaMW MOXHO
OTO6pa)KaTb pa3HbIMI LUIBETAMW.

I/Icrlonb3ye|v|oe NnpurAoXeHne pacyeTa MOXET He NoA4AePXMBATb BCE
nepeyncieHHble NapaMeTpbl.

TonbKo c>XaTume
depmbl

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

oceBble CU1bl, HO HE MOMEHTbLI NN YyCnnna casura.
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BapuaHT OnucaHue LiBeT
banka NTHenHbI 06BbeKT 13 ABYX Y3/10B. TeMHo-
KpacHbIl
K petanu moxeT npunaratbcs nt0bas Harpyska, P
BK/IKOUasa TemMrepaTypHYHo.
Banka - ®Pepma | K getanu MOryT npuiaratbCs TO/IbKO OCeBble CUIbI, | 3e/1eHbIiA
HO He n3rnbaroLLie MOMEeHTbI AV MOMEHTbI
Kpy4yeHunsa nnmn ycnnusa casura. O6b14HO
NCMoNb3yeTcs A1 PAacKOCOB.
Bbanka - Tonbko | K geTanu MoryT npuaaratbCs TONbKO OKMMatoLwwme | XKenTblin
oKaTue ¢pepMmbl | 0OceBble CUJIbl, HO HE MOMEHTbI U YCUAWA CABUTA.
Echuv geTtanb nojBepraeTcs pacTaXeHWo, oHa
NTHOPVIPYeTCa B pacyere.
banka - Tonbko | K getanu MoryTt npuiaratbcs T0/IbKO Po3oBbIl
HaTsHKeHue pacTarvearoLie oceBble CUbl, HO HE MOMEHTbI
depmbl nnn ycnnusa casura. Ecnm getans nogsepraercs
OKaTUH, OHa NTHOPUPYeTCH B pacyere.
banka - JleTanb nrHopmpyeTtca B pacyerTe. JeTanb He
NrHopupoBaTb oTobpaxa
pvup Harpy3ka oT CO6CTBEHHOI0 Beca y4nTbIBaeTCs, o1t E
ecn B cnvcke CreHepupoBaTb Harpysky oT MO
co6CcTBEHHOro Beca Ha Bknagke Harpyska Aenn.
Bbl6bpaH BapuaHT Aa.
KonoHHa BepTuvkanbHbIA NINHENHbIN 06BEKT U3 ABYX Y3/10B. | TeMHO-
MogenvnpyeTtca CHU3Y BBEPX. KpacHbIl
K petanu MoxeT npunaratbcs nt0bas Harpyska,
BK/IKOUasa TemMnepaTypHYHo.
KonoHHa - K aetanu MoryT npunaraTbCs TONIbKO OCeBble CUIbI, | 3eneHbll
depma HO He 13rnbaroLLie MOMEeHTbI U MOMEHTbI
KpyyeHus nam ycunms caura. O6b1uHO
NCMoNb3yeTcs A1 PAaCcKOCOB.
KonoHHa - K aetanu MoryT npmnaratbCs ToNbKo OKMMatoLme | XKentblid




BapuaHT OnucaHue UBseT
Echu peTanb nojBepraeTca pacTaxXeHWo, OHa
NrHOPUpPYeTCA B pacyere.
KoJsioHHa - K getann MoryTt npuaaratbCcsa TONbKO Po30BbIVi
Tonbko pacTAarvBatoLLlie oceBble CUJbl, HO HE MOMEHTbI
HaTs)KeHue N ycnnusa casura. Ecnv getans nogsepraercs
depmbl CKaTUH, OHa UTHOPVIPYeTCa B pacyere.
KonoHHa - Jetanb nrHopmpyeTtcs B pacuere. [etans He
NrHopupoBaTb oTobpaxa
pvup Harpyska oT cO6CTBEHHOr0O Beca y4nTbiBaeTcs, oTes E,
ecnu B cnucke CreHepmpoBaTb Harpysky oT MO
co6cTBEHHOro Beca Ha Bk/iagke Harpyska Acnn.
Bbl6paH BapuaHT Aa.
BTopocTteneHH |/IMHeNHbIN 06beKT 13 BYX Y3/0B. TeMHo-
bl KpacHbI
K getann MoxeT npunaratbcs N110bas Harpyska, pac
BK/IFOYasi TeMrnepaTypHYyHo.
Y fetanei ¢ pacyeTHbIM K1acCoM
BTopocTeneHHasa napameTtp CoxpaHATb
pacnosioXXeHne ocu o yMO/IYaHUIo 1meeT
3HaueHne «HeT». BropocTteneHHble getanu
NPVBA3bIBAOTCA K 6AVXKAVLLMM y3/1aM, a He K
y3/71aM KOHLLOB AeTanen.
BTopocTeneHHa | K geTanu MoryT npuaaratbCs TONbKO OCeBble CUJbI, | 3e/leHbli
A - Pepma HO He 13rnbaroLme MOMeHTbl NI MOMEHTbI
Kpy4yeHunsa nnn ycunusa casura. O6b14HO
NCNONb3YyeTca A1 PACKOCOB.
BTopocTeneHHa | K feTany MOryT NpuiaratbCsa TONbKO OKMMaroLme | XKenTbli
A1 - Tonbko oceBble CUJIbl, HO He MOMEHTbI U YCUINA CABUTA.
okaTtue ¢pepmbl | ECin feTanb nosBepraeTcs pacTadXeHUo, OHa
WrHOPVpYyeTCa B pacyere.
BTopocteneHHa | K geTann MoryT npuiaratbCa TONbKO Po30BbIi
A1 - Tonbko pacTArnBatoLLe ocesble CUJ/ibl, HO HE MOMEHTb!
HaTs)KeHne nnn ycunus casura. Ecnm getans nogsepraercs
depmbl COKaTUH, OHa UTHOPKVPYeTCA B pacyere.
BTopocTeneHHa | [leTanb UTHOPUPYETCA B pacyeTe. [JeTtanb He
f- oTobpaxa
VrHODMDOBATE Harpyska oT cO6CTBEHHOr0 Beca y4nTbiBaeTcs, oTCs g
pvup ecnu B cnucke CreHepupoBaTb HarpysKky oT MO
co6cTBEeHHOro Beca Ha Bk/i1ajke Harpyska Ac.
Bbl6bpaH BapuaHT Aa.
CreHa - K petanu MoxeT npunaratbcs nt0bas Harpyska, 3eneHoBaT
O6onouka KpoMe TemrnepaTypHOW. 0-roniy6oim
CTeHa - To xe, uto CTeHa - 060n04Ka, HO B MPUNOXEHUN | 3eieHoBaT
MnacTtuHa pacyeTa NCNONb3YHTCH 3N1eMEHTbI-MIaCTUHbI. 0-rony6ou
MNepekpbiTHe - | K geTann MoxeT npunaratbCa N10bast Harpyska, 3eneHosaT
O6onouka KpoMe TemrnepaTypHOW. 0-rosiy6om

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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BapuaHT OnucaHue UBseT
MNepekpbiTne - | To xe, uto MNepekpbiTHe - 060104Ka, HO B 3eneHosaT
MnacTtuHa NPUNOXEHNN pacyeTa UCMO/b3YHTCA 3/IeMeHTbl- | 0-ronybon
MepekpbiTne - | V1aCTUHbI, MeMbpaHbl U CNNOLUHbIE
Mem6paHa byHAAMeEHTbI.

MepekpbiTHE -
CnnowHo
dyHAaMEHT
MepekpbiTne - | [pUMeEHAETCA TONLKO K AeTansaM, napaniebHbiM | CYpeHeBsbl
XecTtkas rnobanbHom nnockocTn XY. n
neperopojka
PEropoA dunbTp: y3/bl, NpUHaAIEXaLme K
COOTBETCTBYIOLLEV KpUTepuam ¢punbTpa getanu,
COENHAOTCHA C MOMOLLLIO XECTKUX CBA3EN,
KOTOpble BMecTe BAVAIOT Ha CMeLLieHne.
Hanpumep, 4Tobbl K XXeCTKMM neperopogkam
NPUCOEANHANNCE TOJIBKO Y3/bl KOSIOHH, MOXHO
ncrionb3osatb column_filter.
MepekpbiTHe - | leTanb UTHOPVPYETCA B pacyeTe. [etanb He
NrHopupoBaTb oTobpaxa
pvup Harpyska oT co6CTBEHHOrO Beca y4nTbiBaeTcs, oTes E,
ecnu B cnucke CreHepupoBaTb HarpysKky oT MOZEM
cob6cTBEHHOro Beca Ha Bk/1ajke Harpyska ASN.
Bbl6bpaH BapuaHT Aa.
KoHTypHas K getann MoxeT npunaratbcs N110bas Harpyska, 3eneHosaTt
nnacTvHa - Kpome TeMrepaTypHON. o-rony6oim
O6onouka
KoHTypHas To xe, uto KoHTypHas nnacTunHa - 06onouka, 3eneHoBaT
nnacTtuHa - O/IHaKO B MPUIOXEHWN pacyeTa MUCMob3yHTCA 0-rony6ou
MnactuHa 3N1eMeHTbI-NIaCTUHbI NN MeMbpaHbl.
KoHTypHas 3eneHoBaT
nnacTuHa - 0-rosiybom
Mem6paHa
KoHTypHas MprMeHAeTCa TONBbKO K AeTansam, napannenbHbeiM | CMpeHeBbl
nnacTtuHa - rno6anbHom nnockoctu XY. n
XecTKas
neneroboaKa dUNLTP: y3/bl, NPUHAANEXALLNE K
peropoA COOTBETCTBYIOLLEN KpUTepuaM GuabTpa geTanu,
COeAVHSAIOTCS C MOMOLLbIO XECTKUX CBSA3EN,
KOTOpble BMecTe BAVAIOT Ha CMeLLeHne.
Hanpumep, 4Tobbl K XXeCTKUM neperoposkam
NPUCOEAUNHANNCL TONBKO Y3/1bl KOJIOHH, MOXHO
ncrionb3oBatb column_filter.
KoHTypHas JleTanb nrHopmpyeTtca B pacyerTe. JeTanb He
nnacTuHa - oTobpaxa
ArHODMDOBATE Harpyska oT cobCTBEHHOr0 Beca y4nTbiBaeTcs, oTCs F;
pvup ecnu B cnucke CreHepupoBaTb HarpysKky oT Mozent
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BapuaHT OnucaHue UBseT
co6cTBEeHHOro Beca Ha Bk/iajke Harpyska
Bbl6bpaH BapuaHT Aa.
Cm. TakXXe

OTobpaxeHVe pacyeTHOro Knacca B Bugax mogenu (ctp 104)

CBoucTBa pacyeTHOM getanu (ctp 129)

MNapameTpbl pacyeTHOM OCU
BapI/IaHTbI B cnucke OCb Ha BK/1ajaKe MonoXxeHune ANanoroBoro okHa

pacyHeTHbIX CBOWCTB AE€Tain NMO3BOIAKOT ONpeaeINTb MeCTOoMNosIoXeHne
pacquHon AeTann no oTHowweHMK K (I)I/I3I/I'«IeCKOM AeTann.

CeYeHnda ageTann.

BapuaHT OnucaHue Mpumepsbl
ncnonb3oBaH
ms
HeiATpanbHas ocb PacueTHOW OCbO AN1A AAHHOW feTanu
ABNAETCA HeNTpanbHasA OCb.
MecTonosioxeHne pacyeTHOM OCK
N3MEHAETCA NP N3MEHEHNM
npoduna getann.
OnopHas ocb PacueTHOI OCbIO AN AAaHHON AeTanu
(cmewieHue ABNAETCA OMOPHAasA NNHUA AeTanu.
OTHOCUTENbLHO LeHTpa | MecTononoXeHne HeNTpasibHOW OCU
HeATpanbHOW ocHn) onpegensieT SKCLEHTPUCUTET OCW.
OnopHas ocb PacueTHOW OCblo A5 AaHHOW AeTanu
ABNAETCA ONMOPHasa NNHUA AeTanu.
BBepxy cneBa PacueTHas ocb HaxoAMUTCAa B BepxHeM | basnoyHble
NIeBOM yrny Aetanu. 06beKThI
(6ankun,
KOJIOHHBI,
pacKochl)
BBepxy no LeHTpy PacyeTHas 0Cb HaxoAUTCA B BepxHel | banoyHble
LeHTPa/IbHOW TOYKe NornepeyHoro 06beKThl
cevyeHuVa geTasn.
BBepxy cnpaBa PacueTHas ocb HaxoAMUTCA B BEPXHEM | banoyHble
npaBoOM Yyray AeTanu. 06beKThI
NMocepeauHe cneBa PacueTHasa ocb HaxoAnUTCA B banouHble
cepeAviHe 1eBO CTOPOHbI AeTanu. 06beKThl
NMocepeanHe No LeHTPY | PacyeTHasa oCb HaXOAWTCA B banouHble
LeHTPpasibHOM TOYKe NornepeyHoro 06BbeKThI

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

144 CBOIACTBa pacyeTHOW geTanun




BapuaHT OnucaHue Mpumepbl
Mncnosib30BaH
ms
MocepeaviHe cnpaBa PacyeTHas ocb HaxoAuTCA B banouHble
cepeAaviHe NpPaBoOn CTOPOHbI JeTann. | 06beKThbI
BHU3y cneBa PacueTHas oCb HAXOAUTCA B HUXKHEM | banoyHble
JIeBOM yray AeTanu. 06beKThI
BHM3y no ueHTpy PacueTHas 0Cb HAXOAUTCA B HUXKHEN | banoyHble
LeHTPa/IbHOW TOYKe NnornepeyHoro 06beKThI
cevyeHuVa geTasn.
BHU3y cnpaBa PacueTHas oCb HAXOAUTCA B HUXKHEM | banoyHble
npaBoOM Yyray AeTanu. 06beKThI
BepxHsAA NN10CKOCTb PacueTHasa oCb NpuBsA3aHa K BepxHen | O6bekTbl-
MJOCKOCTN. NAacTUHbI
(NnacTuHbI,
nepekpbITUA,
naHenu)
CpeaHAs NI0CKOCTb PacueTHasa oCb NpuBsA3aHa K cpegHein | O6bekTbl-
MJIOCKOCTN. NAacTUHbI
Hw)XHAA naockocTb PacyeTHasa oCb NpuBA3aHa K HUXHen | O6bekTbl-
MJOCKOCTN. NAaCTUHbI
JNleBas nnockocTb PacueTHasa oCb NpuBsA3aHa K neBol | O6bekTbI-
MIOCKOCTW. NAaCTUHbI
MNpaBas NiockocTb PacueTHasa ocb NpuBA3aHa Kk Npasort | O6beKTbI-
MJOCKOCTN. NAacTUHbI
CpeaHsasa N0OCKOCTb PacueTHasa oCb NpuBsA3aHa kK cpefHein | O6bekTbl-
(me>xay neBoui n MJOCKOCTW MeXAy 1eBO 1N NPaBoW NAACTUHBI
npaBoW) CTOPOHaMW.

Tekla Structures ncnonb3yeT NpuBeAeHHbIE Bhille NapaMeTpbl A5 Kaxaow
AeTanu, koraa B cnucke MecTonosioXkeHme ocu 3/1IeMeHTa B j1a/10r0BOM
OokHe CBOMCTBa pacyeTHOW MoAesnu BblibpaH BapraHT 3HauyeHue no

YMOJIYAHMIO ANl MoAenu.

Ecnn BbibpaH BapraHT HeiATpanbHas ocb, Npu co3gaHum y3nos Tekla
Structures NpyHKMaeT BO BHUMaHMe MeCTOMOJIOXKEHVE AeTann N CMeLLeHNs
KOHLOB. Ecin BbIbpaH 0AMH 13 BapnaHToB OnopHas ocb, Tekla Structures

CO34aeT y3/1bl B TOUKaX Ha4dasa OTC4HeTa ,u,eTane|7|.

CM. TaKxke
CBowcTBa pacyeTHon getanu (cTp 129)

CeowcTBa pacyeTHoOM mogenu (ctp 121)

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 145 CBOICTBa pacyeTHOro y3na



10.6 CBoliCcTBa pacyeTHOro ysna

Ans NpoCcMoTpa Y USMEHEHWS CBOWCTB y3/1a B PaCHETHOM MOAENN CIYXUT
AnanoroBoe okHO CBOMCTBA pacyeTHOro ysna.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, ABaXAbl LLENKHUTE pacquHb||7| y3es.

BapuaHT

OnucaHue

Mopapep>xuBaloLwme
3/1eMeHTbl

OnpegensieT, Kakne yCnoBUsi ONMPaHNS NCMOJb3YHTCS
ANs y3na.

Bo3MOXHbIe BapnaHThbl:
* MonyunTb onopsbl U3 aeTanei

ANsi y3na NCnosb3yrTCs YCI0BUS ONMpaHms
COOTBETCTBYHOLLErO KOHLIA AeTaNu.

+ Monb3oBaTenbCcKUe y3/10Bbie ONOpbI

Mo3BoNsieT onpesennTb YCI0BUS ONMpPaHUs ANs
y3na.

MNpwv BbIbOpe BapmnaHTa NMonb3oBaTenbckue
y3/10Bble Onopbl MOXHO Bbl6bpaTb OANH 13
cnefyoLxX BapaHTOB:

O

A

X

TN BapMaHTbl aBTOMaTN4YeCKN YCTaHaBINBaAkOT
crTeneHu CBO60,CI,bI ANA y3na.

MpeponpeseneHHoe coyeTaHme YyCIOBUA MOXHO
KoppekTupoBaThb. Npu 3Tom Tekla Structures
nomevaeT ero cnefyroL M 3Ha4YKOM:

4

MoBopoT

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

MNpw BbI6Ope BapraHTa NMonb3oBaTenbckme
y3/10Bble Onopbl MOXHO OnpeAennTb NMOBOPOT y3/a.

Bo3MOXHbIe BapnaHThbl:
+ be3 noBopoTa
+ TMoBepHyTbIN

Mpwv BbIbOpe BapraHTa MoBepPHYTbIA MOXHO
onpeAennTb NOBOPOT WA YCTaHOBUTbL MOBOPOT MO

146 CBOICTBa pacyeTHOro y3na




BapuaHT OnucaHwue

TekyLer paboyer NN0CKOCTY, HaXaB KHOMKY 3aAaTb
NOBOPOT NO TeKyLLeil paboyeil NI0CKOCTN.

Ux Onpegensaet noctynatensHble (U) 1 BpallatesibHble

Uy (R) creneHn cBO60AbI (CMeLLeHNS 1 BpaLLleHWs ) y31a B
Hanpas/ieHNAX rnobanbHbIX ocen X, Y n Z.

Uz
Bo3moXxHbIe BapuaHTbI:

Rx <
+ CBO60AgHbIN

Ry <
*  ®UKCMPOBaHHbLIN

Rz
* TpyXuHa
Mpu BbIbOpe BapnaHTa Mpy>XnHa BBeANTE XEeCTKOCTb
NPY>XUHbI. EANHNLBI N3MepeHns 3aBUCAT OT HaCTPOeK
B MeHto ®aian --> Hactpoukn --> NapameTpbl -->
EAHWLBI N AecaTUYHBbIE pa3psaabl.

CM. TakXxe

Co3paHvie pacyeTHOro y3na (cTp 68)

Ob6beanHeHe pacyeTHbIX y310B (cTp 70)

Ob6bekTbl pacueTHOM Mozenu (cTp 9)

LiBeTa pacyeTHbIX y310B (CTp 69)

10.7 CBoMCTBa pacHeTHOI )XeCTKOM CBA3U

NS NPOCMOTPa Y 3MEHEHUS YCI0BUIA 3aKperieHNst KOHLL0B XeCTKOM CBA3U
CNYXUT AnanoroBoe okHo CBOMCTBa pacyeTHoi Mmogenw.

YT106bI OTKPbITb 3TO AManoroBoe OKHO, ABaXXAbl LLENKHUTE XECTKYH CBA3b.

BapumaHT

OnuicaHmne

3akpenseHue

Onpe,qenﬂeT, Kakne 3aKkpenneHna Ncrnonb3yrTca N4
Ha4ana nan KoHua XEeCTKOW CBA3N.

Bo3moXHble BapnaHThI:
* ABTOMaTMUeckue 3akpensieHms (no npasuiam)

+ Tlonb3oBaTenbcKkue 3aKpenieHus

Hauano nnn KoHey

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpegensert, Kakoe 13 npejonpeseneHHbIX Uan
onpezeneHHbIX N0Nb30BaTeNIeM COYeTaHWI YC/IOBUIA
3aKpenneHnsa NCrnob3yeTcs 419 Havana UM KoHUa
YKeCTKOW CBA3MW.

I'Ipep,onpe,u,eneHHble BapWaHTbl chegyrouine:

147 CBOICTBa pacHeTHOW XeCTKOM CBA3M




BapuaHT

OnucaHue

=

TN BapnaHTbl aBTOMaTN4YeCKN YCTaHaBINBaAkoT
cTeneHun CBO60,£I,bI.

MpeponpeseneHHoe coyeTaHe YyCI0BUN MOXHO
KoppekTupoBaThb. Npu 3Tom Tekla Structures
nomevaeT ero cnefyrLiM 3Ha4YKOM:

4

Ux

Uy
Uz

OnpegenseTt nocTynaTtenbHble CTeNeHn CBO6OAbI
(cMeLLeHns) B HanpaBaeHnsax rnobasibHbIx ocein X, Y v
Z.

BO3MOXHble BapnaHThbl:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbIV
+  MpyXuHa

MNpw BbI6Ope BapuraHTa Mpy>XMHa BBeAMTE XEeCTKOCTb
NPY>XUHbI MPY PacTAXeHNN-CKaTum (NocTynaTeibHOM
ABUXEHNWN). EAVHNLbI 3MepeHW A 3aBUCAT OT
HacTpoek B MeHto daian --> HacTponkm -->
MNapameTpbl --> EAUHULBI U AleCATUYHbBIE pa3paabl.

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpejenseT BpawaTe/bHble CTeNeHn CBO6O bl
(BpalLeHMs) B HanpaBneHuax rnobanbHbix ocer X, Y
Z.

BO3MOXHble BapnaHThbI:

«  3aKpenjieHO B OA4HOI ToUYKe
*  ®PUKCUPOBAHHbIV

+ TpyXuHa

*  YacTuuyHoe ocBo6oXXAEeHMe

Mpw Bbi6Ope BapnaHTa Mpy>XMHa BBeANTE XeCTKOCTb
NPY>XUHbI NPY BpaLLeHun. EANHNLEI n3MepeHuns
3aBUCST OT HAaCTpoeK B MeHto daiin --> HacTpoiiku --
> MapameTpbl --> EAMHULbI N AecATUYHBIE
paspsagbl.

BapnaHT HacTU4HOe 0CBO6GOXKAEHUE MCMOJb3YeTCs
ANSt YKa3aHWA CTEeMNeHN CBA3HOCTU, eC/IN OHa

148 CBOICTBa pacHeTHO XeCTKOW CBA3M




BapuaHT OnucaHwue

HaxXoAUTCA MeXay 3aLleMIeHeM 1 LLapHVPOM.
BeeanTe 3HaveHne ot O (3awemneHvie) o 1 (LwapHup).

NokanbHoe OnpegenseT HanpaBaeHWe I0KaNbHOW O0CU Y XeCTKOW
HanpasneHue Y CBA3N. Bo3MOXHbIe BapraHTbl — HanpasieHns
rnobanbHbIXx ocen X, Y n Z.

HanpaBneHl/le nokanbHowm ocn X BCerja ABndAeTcq
HanpasneHmem XKECTKOW CBA3N.

Cm. TaKke
Co3zaHune xecTkol B3N (cTp 69)

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

10.8 CBoOMCTBa NOJZIOXKEHUSA PAaCHETHOro CTEPIKHA

AN IpOCMOTPa U U3MEHEHWSI MOMIOXKEHNS PACHETHOTO CTEPXKHS CNYXUT
AvanoroBoe okHo CBOACTBA NOJIOXKEHUS! CTEPIXKHS, UCNoJib3yemble B
pacueTax.

YTO6bI OTKPbITb 3TO AMAaN0roBoe OKHO, BbibepuTe pacHeTHbIN CTepXKeHb U
ABaXAb! LLENKHUTE PyyKy Ha KOHLLE PAacYeTHOro CTEPXKHS.

BapuaHT OnuncaHue

Pe>kum cMmeLleHuns Onpegsensert, Kakve 3Ha4YeHVs CMeLLeHs
NCNONb3YHTCA AN1A KOHLA PaCcYeTHOro CTePXHS:
onpezesieHHble asToMatnyeck (ABTomaTmyeckoe
CMeLleHue) KV onpejesieHHble Mo/ib30BaTesieM
(CMeLLeHMe BPYUYHYIO).

CmelyeHve OnpegsensieT 3Ha4YeHNSA CMeLLEeHs B HanpaBaeHnsaX
rnobanbHbiX ocer X, Y n Z.

CM. TaK)Ke

OnpejeneHne MecTonoIoKeHWs pacHeTHbIX geTanei (ctp 84)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS 149 CBOIACTBa MOJIOXEHWNSI PACHETHOIO CTEPXKHS



10.9 CBoWCTBa NONOXKEHNSA pacyeTHOW obnacTu

Ans NpoCcMoTpa N U3SMEHEHWS MOJIOXKEHUS PACYETHOM 061aCTU CNYXNUT
Ananorooe okHO CBOMCTBA NOJIOXKEHMA 06/1aCTU, NCNO/Ib3yeMble B

pacyeTax.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, Bbl6epl/ITe pacyeTHYHO obnactb u

10.10

ABaXAbl LLENKHUTE py4Ky B Yry pacyeTHoli obnactu.

BapuaHT OnucaHwue

Pe>xum cmelleHus Onpegensert, Kakme 3Ha4YeHNsA CMeLLeHNs
NCNONb3YITCA ANA KOHLLA PACHETHOIO CTEPXKHSA:
onpezeneHHble aBToMaTn4yeckm (ABTomaTmyeckoe
cMelLleHwne) Un ornpeseneHHble NoJsib3oBaTtesnem
(CmelueHne BPYUHYI0).

CmelyeHve OnpegensieT 3Ha4YeHNA CMeLLEeHs B HanpaBaeHNaX
rnobanbHbIX ocen X, Y n Z.

CMm. TaK)Ke

OnpegeneHrie MeCTOMNOIOXEHWSA pacyeTHbIX geTanen (cTp 84)

CBOMCTBa KPOMKMU pacyeTHO o6nactun

Ananorosoe okHO CBOMCTBa KPOMKM 06/1aCTN, UCNOJIb3yeMble B
pacueTax CnyXuT A5t NPOCMOTPA U M3MEHEHWS NMOMOXEHWS N CBA3HOCTU
KPOMKW pacyeTHon obnactu.

UTO6bI OTKPbITb 3TO ANANOrOBOE OKHO, BbibepuTe pacyeTHy 061acTb 1
ABaXb! LLENKHUTE Ha PyYKy B CpesHeli Touke KPOMKIM pacHeTHOW 06nacTu.

BapuaHT OnucaHwue

Pe>knm cMmeLueHuns Onpegensert, kKakme 3Ha4YeHVa CMeLLeHNs

NCMOBb3YOTCA A1 KOHLLA PACYETHOIO CTEPXKHSA:
aBTomMatm4yeckmne (ABTomaTmyeckoe cMmeLleHume) 1av
ornpejenieHHble nosb3oBaTteneMm (CMmeweHue

BPYUHYI0).

CmewyeHue OnpegenseTt 3Ha4YeHNSA CMeLLLeHUI Mo robanbHbIM
ocam X, Y n Z.

3akpenieHus OnpeaensieT, Kakne 13 NpeAyCcTaHOBAEHHbIX NN
onpeseneHHbIX N0b30BaTeleM COYETaAHN
3aKpernaeHnin NCNoNb3YyTCs AN KPOMKU pacHeTHOM
obnactu.

MNpeayCcTaHOBNEHHbIE BapUaHTLI:

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 150 CBOICTBa KPOMKW pacyeTHOM 06nactu




BapuaHT

OnucaHue

=

3TV NapameTpbl aBTOMAaTU4eCky 3a4at0T CTeneHun
CBO6OAbI.

MpeaycTaHOBNEHHOE COYeTaHVe MOXHO U3MEHUTb B
COOTBETCTBUW CO CBOUMM NOTpebHOCTAMU. Ecnun 370
caenatb, Tekla Structures mnomeTuT ero cnesyowmm
3HAYKOM:

4

Ux

Uy
Uz

OnpegenseT cTeneHn cBo60Abl MOCTYyNaTeIbHOrO
JABVXKEHUSA (CMeLLLeHKsT) No rnobanbHbiM ocaMm X, Y 1 Z.

BO3MOXHble BapnaHThbl:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbIV
+  MpyXuHa

MNpw BbI6Ope BapuaHTa Mpy>KUHa BBegnTe
MOCTOAHHYO MPY>XUHbI PacTAXeHNA-cXaTns. EANHULbI
N3MepeHUs 3aBUCAT OT HaCTpoek B MeHto daian -->
Hactpowikm --> MapameTpsbl --> EANHULBI N
AecATUYHbIe pa3pagbl.

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

3ajaeT cTeneHn CBO6OAbI BpaLLeHUs (MOBOPOTHI)
KOHLLA 3/1eMeHTa no rnobanbHbIM ocam X, Y 1 Z.

BO3MOXHble BapnaHThbl:

+ 3akKpenjieHo B OA4HOI TouKe
*  ®OUKCUPOBaHHbIV

+  MpyXuHa

*  YacTtnuHoe ocBo6oxxaeHue

MNpu BbIbOpe BapnaHTa Mpy>XnHa BeeguTe
MOCTOSAHHYIO MPYXWNHbI KpyYeHUs. EaVHNMLBI
M3MepeHUs 3aBUCAT OT HaCTpoek B MeHto daian -->
Hactpowkwm --> MNapameTpsbl --> EAMHULBI N
AecATUYHbIe pa3pagbl.

BapvnaHT HacTu4yHoe ocBo60oXKaeHUe no3sonseT
yKa3aTb CTeneHb CBA3HOCTN, MPOMEXYTOUHY MeXAy
dukcauven v 3akpenneHnem B 04HON Touke. Beegnte

151 CBOWCTBa KPOMKM pacyeTHOM obnactu




BapuaHT OnucaHwue

3HaveHue ot 0 (3adumkcnpoBaHo) o 1 (3akpensieHo B
O/ZIHOW TOYKe).

CM. TaK)Ke

OnpegeneHvie MeCTONONIOXKEHWA pacyeTHbIX AeTanen (cTp 84)

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 152 CBOICTBA KPOMKW pacHeTHOM 061actu



1 1 OTKa3 OT OTBeTCTBEeHHOCTU

© Trimble Solutions Corporation n ee nuueH3unapsbl, 2016. C coxpaHeHVeM
BCeX npas.

JlaHHoe PyKoBOACTBO npefHa3Ha4yeHo A1 NCNONb30BaHWA C YKa3aHHbIM
MporpaMMHbIM obecrneveHrem. Ncnonb3oBaHve 3Toro NporpaMmMHoOro
obecrneyeHns N NCNONb30BaHMe JaHHOro PyKOBOACTBA K MPOrpaMMHOMY
obecrneyeHunto pernameHTMpyeTcs JIMLeH3MOHHbIM coraweHnem. B uncne
npoyero, J/IMLEeH3OHHbIM corfialleHnemM npeaycMaTprBaroTCcs onpeje/ieHHble
rapaHTUn B OTHOLLEHWK 3Toro MporpammMmHoro obecneyeHns 1 JaHHOTO
PykoBOACTBa, OTKa3 OT APYrnX rapaHTUHbIX 0683aTenbCTB, OrpaHnyeHne
noAsiexalyyx B3bICKaHUO YObITKOB, @ TakxXe OnpesenstoTcs paspeLleHHble
CNocobbl MCMONb30BaHNSA AAaHHOTO MNporpaMMHOro obecneyveHms
NOJIHOMOYMSA MOL30BaTeNA Ha UCNO/b30BaHKe [TporpaMMHOro
obecneyeHus. Bca nHpopmauyus, cogepxallancs B 4aHHOM PyKOBOACTBe,
npeAoCTaBAsAeTCs C rapaHTUAMU, N3N0XEHHbIMU B JIMLEH3VIOHHOM
cornaweHun. Obpatutechb K JINLEH3MOHHOMY COrnaLleHunto A
03HaKOMIeHWA € 06s3aTeNbCTBaMU U OrPaHNYEHVAMIY NPaB NoJib30BaTeNs.
Kopnopauusa Trimble He rapaHTupyeT OTCYyTCTBME B TEKCTE TEXHNYECKUX
HeTouyHoCTel 1 oneyaTok. Kopnopaums Trimble coxpaHsieT 3a coboi npaBo
BHOCUTb M3MEHEHUS 1 AOMOIHEHWA B JaHHOe PYKOBO/CTBO B CBA3M C
n3mMeHeHnaMN B NporpaMMHOM obecrneveHnn IN60 MO UHBIM NPUYNHAM.

Kpome Toro, aHHOe PykoBOACTBO K MPOrpaMMHOMY 06ecrneyeHnto
3aLUMLLLeHO 3aKOHaMM 06 aBTOPCKOM MpaBe U MeXAYHapOAHbIMU
cornalleHuaMn. HecaHKLMOHNPOBaHHOE BOCMPON3BEeAEHME, OTOBPaXeHNe,
N3MeHEHWe N pacnpocTpaHeHne JaHHOro PykoBOACTBa Uan nto6oii 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 — 3T0 3aperncTprpoBaHHble TOBapHbIe 3HaKW U TOBapHbIe
3Hakm Trimble Solutions Corporation B EBponerickom Cotose, CoeanHEHHbIX
LTaTax u/unu gpyrux ctpaHax. NogpobHee o ToBapHbIX 3Hakax Trimble
Solutions: http://www.tekla.com/tekla-trademarks. Trimble — 310
3aperucTpMpoBaHHbIA TOBAaPHbIA 3HaK MW TOBAPHbIA 3HaK Trimble
Navigation Limited B EBponeiickom Cotose, CLUA n/nnn agpyrux ctpaHax.
MNoapobHee o ToBapHbIX 3Hakax Trimble: http://www.trimble.com/
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trademarks.aspx. Mpouyne ynomsaHyTble B AJaHHOM PykoBoACTBe
HaVMeHOBaHWSA NPOAYKTOB 1 KOMMAHWIA ABASAKOTCA NN MOTYT ABAATHCA
TOBApPHbIMW 3HaKaMM COOTBETCTBYHOLLMX BNaje NbLeB. YNOMUHaHMeE NpoayKTa
NN PUPMEHHOTO HaNMEHOBAHWSA TPeTbel CTOPOHbLI He NpeanosiaraeT CBA3N
kKopnopauun Trimble ¢ JaHHOW TpeTbelr CTOPOHOM UKW HAaNNYKA 0406peHNs
[LAHHOV TpeTbel cTopoHbl. Kopnopauwnsa Trimble oTpuuaeT nogo6Hyo CBA3b
nnn ogobpeHmne 3a UCKIoYeHeM Tex ClyyaeB, rae 0cobo oroBopeHo 1NHoe.

YacTtum aToro nporpaMMmHOro obecneyeHuns:

Open Cascade Express Mesh © OPEN CASCADE S.A.S., 2015 r. C coxpaHeHneMm
BCeX Nnpas.

D-Cubed 2D DCM © Siemens Industry Software Limited, 2010 . C
COXpPaHeHneM Bcex Npas.

PolyBoolean C++ Library © Complex A5 Co. Ltd, 2001-2012 rr. C coxpaHeHneM
BCEX Mpas..

EPM toolkit © Jotne EPM Technology a.s., Ocno, Hopserus, 1995-2006 rr. C
coxpaHeHuem Bcex Nnpas.

FLY SDK - CAD SDK © Visuallntegrity™, 2012 r. C coxpaHeHVeM Bcex npae.
Teigha © Open Design Alliance, 2002-2015 rr. C coxpaHeHeM BCex Mpas.
FlexNet © Flexera Software LLC., 2003-2015 rr. C coxpaHeHuneM Bcex npas.

B faHHOM NpOoAYyKTE NCNOb3YHOTCHA 3aLlLMLLEHHbIE 3aKOHOAATeIbCTBOM 06
NHTENNEeKTYaNIbHOM COBCTBEHHOCTUN N KOHPUAEHLUMANbHbIE TEXHOIOMNS,
nHGopmaumsa 1 TBopUeckme paspaboTku, NpuHaaiexatlme komnaHuu Flexera
Software LLC 1 ee nvyeH3vapam, ecnv TakoBble nMetoTcs. Micnonb3oBaHue,
KONVpPOBaHMe, pacnpocTpaHeHune, NoKas, U3MeHeHne Unu nepegada AaHHOM
TEXHONOTMWN MOMIHOCTLIO 60 YaCTUYHO B 1060 dopme Nan Kakum-1nmbo
obpasom 6e3 npesBapnTeIbHOrO NMCbMEHHOMO pPaspeLleHns KOMMNaHnm
Flexera Software LLC cTporo 3anpeLleHbl. 3a UCKNOYEHWEM CyYaeB, ABHO
OroBOpeHHbIX KoMrnaHuei Flexera Software LLC B nucbMeHHOW dopme,
BNajeHne AaHHOM TeXHOIOrnein He MOXeT CYXUTb OCHOBaHMEM NS
NoyYeHns Kakux-nnmbo NNLEeH3ni UnKn npas, BblTekaroLwmx 13 npas Flexera
Software LLC Ha 06beKT nHTenneKTyanbHON COBCTBEHHOCTH, B MOpsAKe
NVILLEHUSA NpaBa BO3PaXeHWs, Npe3ymMnummn imbo NHbIM 06pa3oMm.

Ans NpocMoTpa CTOPOHHUX NNLLEeH3MIA Ha MO € OTKPbITbIM NCXOAHbBIM KOZOM
nepenaunte B Tekla Structures, oTkpoliTe MeHo ®Paiin --> CnpaBKa --> O
nporpamme Tekla Structures v BoibepuTe NyHKT CTOPOHHME INLLEH3UMN.

dnemMeHTbl MPOrpaMMHOro obecrneveHuns, ONNCaHHOMO B AaHHOM
PyKkoBOZCTBe, 3aLMLLeHbl PAAOM NAaTEHTOB 1 MOTYT 6bITb 06bEKTaMU 3a5BOK
Ha nateHTbl B CLUA n/nnn apyrnx ctpaHax. JononHuUTeNbHbIe CBeAEHNS CM. Ha
cTpaHuue http://www.tekla.com/tekla-patents.
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