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1 Hauano paboTbl C pacyeTom

1.1

KOHCTPYKL

B aTOM pasgene paccMaTpmBatOTC OCHOBHbIE MOHATUA U Mpouesypbl,
HeobxoAMMble ANA Havana paboTbl C pacyeToM KOHCTpyKLMiA B Tekla
Structures.

CM. CCbINKW HMXeE:

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

Pabounii npoLecc pacyeTa CTpouTeNbHbIX KOHCTPYKLUMiA B Tekla Structures
(ctp 13)

YTo Takoe pacyeTHasa Mmoaeiib

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

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

Hauano paboTbl C pacyeToM KOHCTPYKLNIA 7 YTo Takoe pacyeTHasi MoZeNb



Kpome Toro, ¢punsmyeckasa mogenb CoOAepXUT MHGOPMALMIO O Harpy3Kax 1
rpynnax Harpy3okK, A4eNCTBYIOLWMX B OTHOLLEHUU GU3nYeckmnx getanemn
MoZenu, a Takke MHGOPMALMIO O CTPOUTENbHbBIX HOpMaXx, koTopble Tekla
Structures ncnonb3yeT B NpoLecce coueTaHMst Harpy3ok.

PacyemHas Modenb — 3TO MOZEeNb CTPOUTENIbHOM KOHCTPYKLIMM, CO34aHHas 13
dusmyeckoli Mmogenn.OHa NCnonb3yeTca AN aHann3a paboThbl U HecyLLei
CNOCOBHOCTU CTPOUTENBHOM KOHCTPYKLIMK, @ TakKe AN MPOeKTUPOBaHMSL.

Hauano paboTbl C pac4eToM KOHCTPYKLU 8 YTo Takoe pacyeTHas Moaenb



By
\ /g

4

7

4y

h

Wi

e

Mpw co3gaHnm pacyetHo mogenu Tekla Structures popmupyeT cnegyroLyme
pacyeTHble 06bEeKTbl 1 BKAKOYAET X B PaCHETHYIO MOJe/b:

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

* YcnoBus onnpaHuns Ans KOHL0B

+  XecTKne CBA3U MeXAy pacyeTHbIMW AeTaNaMn 1 y31amMu

* Harpysku, AelcTByoLl/ie Ha pacyeTHble AeTasn

PacueTHasa Mogenb TakXe BK/IKOYaeT COYeTaHUs Harpysok.

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

Co3gaHune pacyeTHbIX Mogenein (cTp 53)

O6BbeKTbl pacyueTHOW Moaenun

Ob6bekTbl pacyeTHOM MoAeNn — 3TO 06 beKTbl Moenn, koTopble Tekla
Structures co3aaeT 13 06beKTOB G13MNYECKO MOAENN NN UCXOAS N3
CBA3HOCTW pacyeTHbIX JeTanei, 06pasyoLnx pacyeTHYO Mojelb.

Hauano paboTbl C pac4eToM KOHCTPYKLU 9 YTo Takoe pacyeTHas Moaenb



061BbeKT

OnuncaHuve

PacuyeTHas getanb

MpeacTaBneHne GU3NYECKON JeTann B PacHeTHOM
MOAENU.

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

PacyeTHbI CTepXeHb

PacueTHbIi 06beKT, KoTopbIli Tekla Structures
co3gaeT n3 ¢pusmyeckon getanm (6ankm, KONOHHbI
VAW packoca) UM 13 cermeHTa AeTanu.

Tekla Structures cosgaeTt 13 ¢mnsnyeckom geTanu
HEeCKOIbKO PaCyYeTHbIX CTEPXKHEeN, ecnu:

«  JeTanb ABASIETCS COCTAaBHOW 6anko;

*  nonepeyHoe ceyveHve feTanu U3MeHseTCs
He/IMHeNHbIM 06pa3oM.

PacueTHbIN cTep>xeHb COCTOUT U3 O4HOTO NN
HECKOJIbKUX PpaCYE€THbLIX 3/1EMEHTOB.

PacyeTHbIN anemeHT

PacueTHbIi 06bekT, koTopbln Tekla Structures
co3gaeTt mexay AByMs y31aMMu.

Tekla Structures co3gaeT 13 pacYeTHOro CTEPXKHS
HECKO/IbKO PaCYeTHbIX 31eMEHTOB, eC/IN CTEePXEHb
nepecekaeTcs C APYrMiu CTEPXHAMU 1 TpebyeT
pasbueHus.

N3 kaxgon ¢unsnyeckon getanun, BKAoHaeMon B
pacyeTHY MOAeb, MONyYaeTca OANH NN
HEeCKONIbKO PacyeTHbIX 3N1eMeHTOB. /13 ogHO
dur3mYecKkor geTanm NoayyvaeTcss HeCKoIbkKo
pacyeTHbIX 3N1eMeHTOB, e dusnyeckas getanb
nepecekaeTcs ¢ ApyrumMn GusnyecknmMmm getansamu.
Tekla Structures pasbunBaeT pu3nyeckyro getanb B
TOYKax NepeceyeHns pacyeTHbIX ocer. Hanpumep,
6anka dmsnyeckor Moaenu, Ha KOTOpPyHo
onupatoTcs ABe Apyrue 6anku, pasbmneaeTtcs Ha
TPY pacyeTHbIX 31eMeHTa Mexay y31aMu.

PacuyeTHada obnactb

PacueTHbI 06beKT, MpeACcTaBAAOLLMIA NAACTUHY,
nepekpbITe NN NaHe/b B PaCYEeTHOW MOAENN.

Hauano paboTbl € pacyeToM KOHCTPYKLNIA

10 YT0 Takoe pacyeTHas Mozenb




061BbeKT

OnuncaHuve

PacueTHbIN ceToYHbIN
3N1eMeHT

PacuyeTHbI 06bEKT, KOTOPbLIV MPpUIoXKeHNe
pacyeTa co3jaeT U3 pacyeTHOM obnacTtu.

I'Ip|/|no>|<eH|/|e pacyeTa co34aeT 3/1IEMEHTHYH CETKY,
BK/TOYAKOLLYH B cebs HeCKobKo pacyeTHbIX
CETOYHbIX 3/1EMEHTOB.

PacueTHbIl y3en

b o
PP

il 7"\

PacueTHbI 06beKT, KoTopbIl Tekla Structures
Co34aeT B onpezeneHHOoM TOUKe B pacYeTHO
MOZENN NCXOAS N3 CBSA3ZHOCTU pacHeTHbIX AeTanen.

Tekla Structures co3gaeT pacyeTHble y3/bl B
cneAyoLmx Toukax:

*  KOHUbI 31eMeHTOB
«  ToukM NepeceyeHms pacHeTHbIX ocel
*  YINbl CETOYHbIX 3/1EMEHTOB

Tak>xe MOXHO BPYUYHYH A06aBUTb pacyeTHble
y3/bl (CTP 69) N 06beANHNTL UX (CTP 72).

)XecTkaa cBA3b

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

XecTkume CBA3M B pacyeTHbIX mogensax Tekla
Structures nmMetoT cegytoLe CBOMCTBA:

+ [Tpodwunb = PL300.0*300.0

* Martepwuan = RigidlinkMaterial

* [lnotHocTb = 0.0

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

+  KoaddunumeHT TemnepaTypHOro paclivipeHns =
0.0 1/K

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

Takxe MOXHO BPYUYHYH 406aBUTb XeCTKMe CBA3M
(ctp 71).

Xectkaa neperopojka

PacyeTHbI 06bEKT, COEANHAIOLLNIA HECKONBKO
pacyeTHbIX Y3/10B, KOTOPbIE NepemMeLLaroTcs C
OAVHaKOBbIM BpaLLeHMeM 1 MocTynaTe/ibHbIM
ABVIKEHMEM.

HekoTopble MpUnoXeHUst pacyeTa paboTatoT C paCYeTHbIMW 3/1IEMEHTAMUA,
TOrAa Kak Apyrve paboTatoT C pacyeTHbIMU CTEPXKHAMU. DTO BAUSET TakKe Ha

Hauano paboTbl € pacyeToM KOHCTPYKLNIA

11 YT0 Takoe pacyeTHas MoZenb




TO, KaK pacyeTHble MOAenn oTobpaxaroTcsa Ha Buaax mogenu Tekla Structures.
OTobpaxatoTcst IMbO HoOMepa 3/IEMEHTOB, IN6O HOMepa CTEePXXHEN.

TeMHO-CHHKe KPYXKW pA40M C KOHUaMW pacquHoM AeTanu npeacTtaBndaroT
3aKpenjeHHble KOHUbI AeTasln.

v
i‘=

Cm. TakXKe
N3MeHeHVe pacyeTHbIX geTanen (cTp 73)
Ob6bekTbl, BKIHOUEHHble B pacyeTHble Mogenn (cTp 53)

OTobpaxeHre HOMepOoB pacHeTHbIX CTEPXKHEN, 31eMeHTOB 1 y3710B (cTp 112)

1.2 O npunoXkeHUsX pacyeTta

[punoxeHue pacdema — 3TO BHeLLHee NporpaMMHoe obecrneyeHre pacyeTta u
NPOEKTUPOBaHWS, KOTOPOe NUCMonb3yeTcs B coveTaHnm ¢ Tekla Structures ans
pacyeTa 1 NPOeKTUPOBaHWS CTPOUTENBHBIX KOHCTPYKLMIA.

3TU NPUNOXEHUSI NO3BOIAKOT PACCUNTLIBATL YCUINSA, MOMEHTbI U
Hanps>XeHWs, BO34ENCTBYHOLLME Ha KOHCTPYKLMK. Kpome Toro, oHm
MO3BONAIOT BbIYNCASATb CMELLEHWS, MPOrbbl, MOBOPOTLI U UCKPUBNEHWNS
3/1IeMEHTOB MNPV Pa3INYHbIX YCNOBUAX HArpy>KeHWS.

Tekla Structures HTErpMpyeTcs ¢ psAOM NPUIOXEHWI pacyeTa, a Takxke
NoAAEPXKMBAET 3KCMOPT B MNOAOH6HbIE MPUNOXEHNS B HECKONbKIX
dopmaTax.MpunoxeHne pacyeTa, NPUMeHsieMOe 4151 pacyeTa KOHCTPYKLNIA,
NCMONb3YeT AaHHble U3 pacyeTHbIXx Mogenein Tekla Structures ans
bopmMMpoBaHMsS pe3ynbTaToB pacyeTa.

Ans paboThl ¢ pacyeTHbIMU MozensiMu Tekla Structures B NpuaoxeHMM
pacyeTa HeobX0AMMO YCTaHOBUTL NPSIMYHO CBSI3b (MOAY/b COMPSIXKEHMS)
mexay Tekla Structures v npunoxeHnem pacyeta.

Cm. TaK)Ke

CeasbiBaHue Tekla Structures c npunoxeHvem pacyeta (cTp 12)

Hauano paboTbl C pacyeToM KOHCTPYKLNIA 12 O npuioxeHWax pacyeTa



1.3 CesasbiBaHue Tekla Structures c npunoxxeHnem
pacyeTa

N5 NCNONIb30BaHWSA BHELLIHEro NPUIOXeHWs pacyeTa C pacyeTHbIMY
mogenamu Tekla Structures He06X0ANMO YCTaHOBUTL NPAMYHO CBA3b MeXAy
Tekla Structures v npuaoxeHneM pacyeTa.

1. BownanTe B cUCTeMy Kak aAMUHUCTPATOP.

2. Ecnmn Tekla Structures He ycTaHOBNEHA, YCTaHOBUTL ee.

3. YcTaHoBWUTe NPUIOXEHMEe pacyeTa, eCiv OHO eLle He YCTaHOBNEHO.
4. 3arpysuTe nMporpamMmmy yCTaHOBKW CBSI3eN 151 MPUIOXKEHUS pacyeTa.

MHorue 13 NpsiMbIX CBA3ei AOCTYNHbI ANS 3arpy3ku Ha cepBuce Tekla
Warehouse. Ecnn B Tekla Warehouse oTcyTCTBYIOT NpsiMble CBA3M 4SS
HEeKOTOPbIX MPUIOXEHWIA pacyeTa, 3TU CBA3N MOXHO 3arpysmnTb C Beb-
CalTOB NOCTaBLUMKOB 3TUX MPUOXEHWNI NN NONYYUTb Y NOCTABLLMKOB
Mo 3anpocy.

5. YctaHoBwuTe cBA3b Mexay Tekla Structures n npunoxeHnem pacyeTta.

6. [pwn HeobxogmMmocTy yctaHoBuTe popmaTsl IFC n CIS/2.

MNPUM. Ecav no Kakon-nnmbo npuyvmHe HeobxoAMMO YAanuUTb 1 NepeycTaHOBUTb
Tekla Structures n/nnn NpunoxeHne pacyeta, ciegyeT Takxe
nepeycTaHOBUTb CBA3b Noc/e ycTaHoBkM Tekla Structures n/unam
NPUNOXEHWA pacyeTa.

CM. TaKKe

O npunoxeHusax pacyeta (ctp 12)

1.4 Pa6bouuni npouecc pacyeTta CTpoUTEIbHbIX
KOHCTpyKuuiA B Tekla Structures

Hwuxe npuseseH NprMep nocaefoBaTeNbHOCTN AeACTBUIA NPY pacyeTte
KOHCTPYKLMIA c nomoLbto Tekla Structures v npunoxeHuns pacyeTta. B
3aBMICUMOCTY OT cneLmnduKmn NpoekTa 1 NCrNosib3yeMoro NpUIoXKeHUs pacyeTa
HeKkoTopble 13 AeliCTBUA MOTYT BbITb HE HYXHbI, Apyre xe NoHaZ06uTcs
NOBTOPUTb WY BbINONHUTL B APYroM Nopsiike.

MNepes Havyanom paboTbl CO3JaTe OCHOBHbIE AeTanu NoA Harpyskamu,
KOTOpble HEO6XO0AMMO paccumTaThb. Ha 3ToM 3Tane He TpebyeTcs co3jaBaThb
y3/1bl U coeuHeHus. Ecnn B pusnueckor mogenn nmeetcs AeTanbHas
MoZenb UK 6onblue feTanen, YeM HYXKHO paccymTaThb, 3TU AeTaan MOXHO
NCKNOUNTL 13 pacyeTa.

1. 3aganTe HOpMY MOAENNPOBaHUS Harpy3ok (cTp 18).

2. Co3spgavite rpynnbl Harpysok (ctp 20).

Hauano paboTbl C pac4eTOM KOHCTPYKLMI 13 Pabounii npoLecc pacyeTa CTPOUTENbHbIX
KOHCTpyKuUmiA B Tekla Structures
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10.

11.
12.

13.

14.

15.

Co3paiTe Harpysku (cTp 23).

Co3panTe dunbTpbl (CTp 54) Ans BbIbOpa 1 06aBNeHNA 06 bEeKTOB B
pacyeTHYH MOJesb, a TakXe AN onpejefieHNs BTOPOCTeNeHHbIX
pacyeTHbIX JeTanel 1 packocos.

Ecnn He TpebyeTca co3gaBaTb pacyeTHYO MoZeNb A/18 BceX u3anyeckmnx
MoZenein n Mojenei Harpysok, onpegennte, Kakme o6bekTbl HEOOXOAMMO
BK/HOUNTb B pacyeTHY Mogesb (CTp 53).

PeKOMEHAyeM CHa4Yasia BK/IYNTb B paCY4E€THYHO MOA€e/1b TO/IbKO KOJTIOHHbI,
UTObbI y6€AI/ITbCFI, UTO KOJTOHHbI NMapanyesibHbl.

Co3faiTe HOBYHO pacyeTHYH Mogzenb (CTp 56) 13 BblIbpaHHbIX geTanein n
Harpysok, NCronb3ys paHee co3jaHHble GUALTPBI.

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

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

Mpn HeOHXOAMMOCTU N3MEHUTE pPacyeTHY Mojenb (CTp 59) nnu
pacyeTHble geTanu (cTp 73) IMbo nx cBOMCTBA. HanprmMep, Bbl MOXeTe:

*  33jaTb 3aKpersieHnsa N yCI10BKYA ONpaHna KOHLOB (CTp 76) ana
pacyeTHbIX AeTanen, a Takxe AN COefUHEHUI (MPU UX Hanuunn);

* 3ajaiTe Apyrve pacyeTHble CBOMCTBA ANSA OTAENbHbIX PacyYeTHbIX
AeTanen.

+ 3ajaiiTe CBOCTBA MPOEKTUPOBAHUS.

+  Jo6asbTe (cTp 69), NnepemecTnTe N 06beMHUTE (CTP 72) pacyeTHble
y3/bl.

« Co3sganTe xecTkue cBa3u (ctp 71).
+  [JlobaBbTe (CTp 68) nnn yganute (CTp 68) getann N/Mam Harpysku.

|_|pl/| HGO6XOAI/IMOCTI/I co3p,a|7|Te anbTepHaTBHbIE NN BNOXEHHbIE B
pacyeT moaenn.

Co3panTe coveTaHusa Harpysok (ctp 90).

JKCNOPTUPYNTE pacyeTHY Mozenb (CTp 99) B NpuaoxeHme pacyera,
nocne Yyero BbIMOJIHUTE pacyer.

Mpy Heobx0AMMOCTN f06aBbTe B NPUIOXKEHNE pacyeTa 0Ccobble Harpy3Kku
N Apyrve Heo6xoAMMble HaCTPOVIKU.

Mpyv HEO6XOANMOCTU NCNONB3YMTE NPUIOXKEHME pacyeTa Ans 06paboTKm
pacyeTHOM MOAeNn NIn pesynbTaToB pacyeTa. Hanprumep, MOXHO
N3MeHUTb NpodUIn geTanen.

Mocne BHeCEHUSI UBMEHEH W BbINO/IHUTE pacyeT ewe pas.

MmnopTtupyrite pesynbtaTel pacyeTa B Tekla Structures, nsyuure (ctp 111)
NX N NCNONBb3YNTe, HaNnpumep, NPU NPOeKTUPOBaAHUN COEANHEHVIA.

Hauano paboThbl C pacyeToM KOHCTPYKLNIA 14 Pabounii npoLecc pacyeTa CTPOUTENbHbBIX

KOHCTpykumiA B Tekla Structures



16. Ecnuv pe3ynbTaThbl pacyeTa noTpeboBany BHECEHUst U3MEHEHWNIA B MOZeNb
B MPU/IOXEHMM pacyeTa, UMMNopTUpyliTe n3meHeHus B Tekla Structures.

CMm. TaK)Ke

CoxpaHeHu e pe3ynbTaToB pacyeTa (ctp 110)

Hauano paboTbl C pac4eTOM KOHCTPYKLMI 15 Pabounii npoLecc pacyeTa CTPOUTENbHbIX
KOHCTpyKLmiA B Tekla Structures



2 Co3aaHve 1 rpynnmpoBaHue

Harpy3okK

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

CrpynnupoBaTh KX.

B Tekla Structures npefycMoOTpeHbI cneaytoLme TUMbl Harpy3ok:

Tuvn Harpysku

OnucaHwue

ToueyHaqa Harpyska (cTp 27)

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

NnHenHasa Harpy3ka (cTp 27)

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

Co3aaHuve 1 rpynnMpoBaHme Harpy3ok
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Tuvn Harpysku

OnuncaHve

PacnpeaeneHHas Harpyska
(cTp 28)

L

s

JnHeliHo pacnpegeneHHoe ycunve,
OrpaHMYeHHOoE TPEeYroNbHWUKOM U
YyeTblpexyrosbHNUKoM. CBA3bIBaTb rpaHmLYy
obnactu c getansiMm He obsisaTesbHO.

PaBHOMepHasa Harpyska
(cTp 29)

& -

PaBHOMepHO pacrpegeneHHoe ycunue,
OrpaHnYeHHOe MHOTOYroIbHUKOM.
CBA3bIBaTb MHOFOYrO/IbHUK C AeTansiMu He
06sa3aTeNbHO. B paBHOMEpHbIX Harpy3kax
MOTYT UMETbCSH OTBEPCTUS.

BeTtpoBas Harpy3ka (cTp 31)

PacnpeseneHHble Harpysku, onpegensieMble
bakTopamMu faBneHna N 4encTByoLME BAOb
BbICOTbI 11 CO BCEX CTOPOH 3JaHUS.

TemnepaTypHasa Harpyska
(ctp 30)

+ PaBHOMepHOe 13MeHeHNe TemnepaTypsl,
npuMeHsieMoe K yKa3aHHbIM AeTaNsiM U
BbI3blBalOLLiee 0CeBOE YA/IHEHUE
AeTanei.

+ Pa3HoCTb TemmnepaTyp Mexay AByMs
NOBEPXHOCTAMU AETa/N, BbI3bIBatOLLASA
n3rnbé aetanu.

Aedopmaums (ctp 30)

HauanbHoe oceBoe yANVHEHNE UK okaTue
aetanu.

ANsi NpaBUIBHOTO pacyeTa Harpy3ok UCNo/b3YyNTe B KaYecTBe Harpy3okK Ha
nepekpbITMA pacnpejeneHHble 1 paBHOMepHbIe Harpysku. Hanpumep, ecan
N3MeHsieTcst KOMNOHOBKa 6anok, Tekla Structures nepecunTbIBaeT HarpysKku
Ha 6anku. Mpy NCNONB30BAHWN TOUEYUHbIX NN IMHENHbIX HAarpy30K Ha
oTAeNbHble 6ankm 3Toro He npouncxoaunt. Tekla Structures Takxe
aBTOMATMYeCKM pacnpesensieT pacnpeseneHHble 1 paBHOMEpPHbIe Harpyskuy,
€CN OHM BO3AENCTBYIOT Ha AeTanu C OTBEPCTUAMM.

Cm. TaK)Ke

3aZlaHvie HOPMbl MOZeNVPOBaHWSA Harpy3ok (cTp 18)

lpynnnpoBaHve Harpysok (ctp 19)

Co3aaHuve 1 rpynnMpoBaHme Harpy3ok
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Co3gaHue Harpysok (cTp 23)

CeoncTBa Harpysok (ctp 117)

2.1 3apaHuve HOpMbl MOoAeNnnMpoBaHUA Harpysok

HacTpolikn HopM MOAENNPOBaHUS Harpy3ok onpeaensitoT CTPOUTENIbHbIe
HOPMbI, KO3OPULMEHTBI HAZEXHOCTW, @ TaKXKe TUMbI FPYNN Harpy3okK, KoTopble
Tekla Structures ncnonb3yeT B Mpouecce coyeTaHNs Harpy3oxk.

NPUM. Vi3mMeHATb 3TU HAaCTPOMKM B TeueHMe paboTbl HaZ MPOeKTOM HeT
HeobxoaMMocCTW. [pn N3MEHeHNU HacTpoeK noTpebyeTcs Takxe
N3MEHUTb TUMbI FPYMMN Harpy3oK 1 NPoBepnTbL COYETaHUNA HarpysoKk.

YT06bl 334aTb HOPMY MOAENMPOBAHUS HAarpy3oK 1 NCNob30BaTb
CTaHAapTHble KO3GPULMEHTbI cOUeTaHNSA Harpy3ok, onpejensemble
CTPOUTENBHBLIMY HOPMaMW, BbIMONHUTE CieAytoLLie AenCTBIS.

1. B meHo ®aiin BbibepuTe HacTponkm --> MapameTpsbl 1 NeperigmTte Ha
Bknagky MoaenupoBaHue Harpysku.

2. Ha Bknagke Tekywmia Kog Bbibepute HopMmy B crincke Kogp,
MoOAeNnnpoBaHUA Harpysku.

3. TlpoBepbTe KO3IPPULMEHTLI COHETAHNSA HAarpy30K Ha COOTBETCTBYHOLLEN
BKNaAKe.

4. Ecan ncnonb3ykoTca eBponenckme cTpouTesibHble HoOpMbI (Eurocode),
BBeAnTe KO3IPPULUMEHT Knacca HaZexXHOCTU 1 BblibepuTe popMmyny Ans
NCNONb30BaHKA Ha BkNagke EBponeiickue HOPMbI.

5. Haxmute OK.

Cm. TakXxXe
MNapameTpbl HOPMbI MOAENMPOBAHUA Harpy3ok (cTp 125)
KoadbdunumeHTsl coueTaHna Harpy3ok (ctp 126)

Ncnonb3oBaHMe HeCcTaHAAPTHbBIX KO3 ONLIMEHTOB COYETaHWSA HAarpy3oK
(ctp 18)

Wcnonb3oBaHue HeCcTaHAAPTHbIX KO3$PULUEHTOB

coyeTaHUA Harpysok

MNpu HEOBXOANMOCTN 3HaUEH KO3IGONLIMEHTOB COYETaHUSA HAarpy30K MOXHO
N3MEHUTb OTHOCUTENbHO NMPeAyCMOTPEHHbIX CTPOUTENbHLIMU HOPMaMU U
C034aTb COHCTBEHHbIE HACTPOWMKM A5 CMOAb30BaHNA B MpoLecce codeTaHns
Harpys3ok.

Co3faHuve 1 rpynnMpoBaHue Harpy3ok 18 3aZlaHne HOPMbl MOAEINPOBAHMWSA HAarpy30K



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

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

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

3.  Vi3ameHuTe K03dPNLIMEHTLI COYETAHWA HArpy30K Ha COOTBETCTBYHOLLIEN
BKNaZKe.

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

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

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

5. Haxmute OK.

Cm. TakXXe
KoaddnumeHTbl coveTaHna Harpy3ok (ctp 126)

3aflaHVie HOpPMbI MOAeNVPOoBaHUSA Harpy3ok (cTp 18)

2.2 pynnupoBaHue Harpysok

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

Tekla Structures npegnonaraeT, UTO BCe HArpy3Ky B rpynme Harpy3okK:

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

* VMEKT 04MNHaKOBOE HarpaBneHmne AeVICTBMﬂ;

* BO3HMKaKOT 0gHOBpPEMEHHO N BCE BMeECTE.

CosgaHvie n rpynnupoBaHue Harpysok 19 lpynnmnpoBaHme Harpy3ok



B rpynny Harpy3ok MOXHO BKIHOUNTL 1H060e KONMUYECTBO Harpy30K 1t060ro
TMna.

Co3sgaBaTb rpynnbl Harpy30k He06XoAMMO Mo TOW NpUYKHe, YTo Tekla
Structures co3gaeT coyeTaHUa Harpy3oK Ha OCHOBE rPynn HarpysokK.
PekoMeHayeTca onpesennTb rpynmnbl HAarpy3ok, npexse 4em co3AaBaThb
Harpysku. B pacueTHon Mogenn MOXHO ornpezennTb 40 99 rpynn Harpy3ok.

Cm. TakXKe

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

YaaneHuve rpynnbl Harpysok (ctp 22)

CeowcTBa rpynn Harpy3sok (ctp 115)

PaboTa c Harpyskamu v rpynnamu Harpysok (cTp 46)

ObbeanHeHe Harpy3ok (cTp 90)

Co3paaHMe Ui U3MeHeHne rpynnbl Harpy3ok

Fpynny Harpy30K MOXHO CO34aTb, 406aBUB HOBYH Fpynny Ui N3MeHUB
rpynny Harpy3ok rno yMoayaHuto. JIlobyto CyLLLeCTBYHOLLYHO FPYMny Harpy3sok
MOXHO N3MEHUTb Tak Xe, Kak 1 Fpynmny Harpysok no yMoA4YaHuo.

Mpexae yem NpPUCTYNnTb, ybeanTeck, 4YTo B MeHo daian --> HacTponkn -->
NapameTpsbl --> MogennpoBaHue Harpysok --> TekyLliaa HopMa BbibpaHa
COOTBETCTBYHOLLAA HOPMa MOZeNPOBaHVS Harpy3ok (cTp 18).

1. Ha Bknagke PacyeT n npoeKkTupoBaHue BblibepuTe MPynnbl Harpysok.

2. B paumanoroBom okHe Fpynnbl Harpy3oK BbIMOJHUTE OAHO 13 C/IeAYHOLLNX
AEeNCTBUN.

* HaxwmuTe kHornky [,06aBUTb, UTO6bI CO34aTb HOBYHO Fpyrny Harpysok.

*  BblbepuTe rpynny Harpy3oK no yMOAYaHUIO U3 CANCKA, YTObbI
N3MEHUTb ee.

*  BblbepuTe CyLLeCTBYOLLYH Fpynny Harpy3ok 13 Crmncka, Ytobsl
N3MEHUTb ee.

LLlenkHNTe nms rpynnbl HAarpy3ok, UTObbI 3MEHUTbL €ero.
LLlenkHnTe TN rpynribl HAarpy3ok n Bbl6epI/ITe TN U3 CNNCKa.

LLlenkHnTe HanpasneHme rpynnbl HAarpysok, YTOObI N3MEHUTbL €ero.

o v ok w

YT06bI yKa3aTb COBMECTUMOCTb C CyLLLeCTBYHOLLMMY FPYNNaMuy Harpysok:

a. B cTon6ue CoBMeCTUMBbI BBeAMTE UNCI0, PaHEe NCMOIb30BaHHOE
AN APYTX TPYMM Harpy3oK, COBMECTUMBbIX C 3TOM Fpynmnoi Harpy3ok.
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b. B cTonbue HecoBMeCcTUMBI BBeAMTE YMC/I0, PaHEE NCMO/b30BaHHOE
AN APYTUX TPYMn Harpy3oK, HECOBMECTUMbIX C 3TOW rpynmnoii
Harpysok.

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

Tekla Structures 6yzeT NCNoNb30BaTb 3TOT LBET NPU OTOBpaxeHnn
Harpysok, BXOAALLMX B 3Ty rpynny Harpy3ok, Ha BUAax Mogenn.

8. Haxmute kHonky OK, 4To6bl 3aKpbITh A1asoroBoe OKHO.

Cm. TakXKe

CeowcTBa rpynn Harpysok (ctp 115)
3agaHve TekyLuer rpynnbl Harpysok (ctp 21)
CoBMeCTMOCTb rpyrnn Harpysok (ctp 21)
YaaneHue rpynnsl Harpysok (ctp 22)

PaboTa c Harpyskamu v rpynnamu Harpysok (ctp 46)

3agaHuve TeKyLel rpynnbl Harpy3sok

OZHy 13 rpynn Harpy3ok MOXHO ornpeAennTb Kak TekyLuyto. Tekla Structures
fo0b6aBnseT BCce HOBble CO3/aBaeMble Harpy3Ku B TEKYLLIYHO Fpyrnmny Harpysok.

Mpexae yem NPUCTYNNTb, CO3ainTe XOTa 6bl OAHY FPYMny Harpy3ok.
1. HaBknagke PacueT v npoekTupoBaHue BbibepuTe Mpynnbl Harpysok.
2. B amnanorosom okHe Mpynnbl HAarpy3okK:

a. BbibepuTte rpynny Harpysok.

b. HaxmuTe KHOMKy YCTaHOBUTb KaK TeKyllee.

Tekla Structures nomeyaeT TekyLLyO Fpynny Harpy30K CMMBOJIOM @ B
ctonbue TekyLmia.

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

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

CsoncTBa rpynn Harpy3ok (ctp 115)

COBMeCTUMOCTb Ipynn Harpysok

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

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

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

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

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

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

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

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

Cm. TakXXe

CeowcTBa rpynn Harpysok (ctp 115)

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

3aZlaHVie HOpPMbI MOAeNPoBaHWA Harpy3ok (cTp 18)

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

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

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

b. HaxmuTe KHOMKy YAanuTb.

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

BbINONHNTE OAHO N3 CIeAyHOLLNX AEACTBUIA.

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

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

Cm. TakXXe

lpynnunpoBaHve Harpysok (ctp 19)

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

CsoncTBa rpynn Harpy3ok (cTp 115)

2.3 Co3paHue Harpysok

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

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

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

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

Cm. TakxXe

OnpegeneHve CBOMCTB Harpy3sku (cTp 24)

CoszaHune ToueuHoOW Harpysku (cTp 27)

Co3gaHune nuHenHon Harpysku (cTp 27)

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

O6begmHeHVe Harpy3ok (ctp 90)

OnpepeneHve CBOMCTB Harpysku

Mepes co3saHVeM HarpysKuy XenatenbHO onpeaennTb UK NPOBEPUTL
CBOWCTBA Harpysku.

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

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

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

+  Onpegenute BeANYMHY Harpy3ku 1 GopMy Harpyskum, ecam
HeobxoAnmo.

« TpukpenunTe HarpysKy K AeTanu Uam K NONOXEHMHO.

MpuKpenuTb Harpy3ky K AeTanu nocie Co3aHns Harpysku
Hesb3s.

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

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

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

b. Haxmute OK, 4TObbl COXPaHUTb CBOWCTBA.

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

Cm. TakXXe

CeoncTBa Harpysok (ctp 117)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

lpynnuvpoBaHue Harpysok (ctp 19)

Benu4uHa Ha2py3Ku

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

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

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

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

BCeX To4ukax obnacTu.

* M ob6o3HauaeT n3rnbaroLLnii MOMEHT, AeNCTBYOLMIA Ha NONOXEHWE UK

BAO/b INHW.

+ T ob603HayaeT KpYTALLNIA MOMEHT, AeNCTBYOLWMIA BAOAb NNHNN.

EANHWLBI M3MEepeHUNs 3aBUCAT OT HAaCTPOoeK, BblbpaHHbIX B MeHto daun -->
Hactpovikm --> MapameTpbl --> EAUHULBI U AeCATUYHbIE pa3psaabl .

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

Cm. TaKKe

CeowcTBa Harpysok (ctp 117)

Popma Haz2py3Ku

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

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

MapameTp

OnucaHue

ANENENRNNANS

BennunHa Harpysku paBHOMepHO pacrnpejesneHa no
Harpy>XeHHOMY OTpe3Ky.

Al

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

w1 .

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

FAIIIN

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

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

NapameTp OnucaHue
YeTblpexyronbHas
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MapameTp OnucaHwue

g TpeyronbHbIn

CM. Takxke
CBoWcTBa INHENHbIX Harpy3ok (ctp 118)

CeowcTBa pacnpegeneHHbIX Harpy3ok (ctp 119)

Co3paHue ToOYeYHOI HarpysKu

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

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

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

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

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

c. Haxwmute kHornky OK Ana coXxpaHeHUs U3MEHEHWIA.

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

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

5. BbibepuTe NONOXEHNE Harpy3Ku.

Cm. TakxKe
CBoOMCTBa TOYEYHbIX Harpy3ok (cTp 117)
OnpegeneHve CBONCTB Harpysku (cTp 24)

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

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

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

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

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

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

c. Haxmute kHonky OK ans coxpaHeHns U3MeHeHWA.

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

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

YKaxXnte HauanbHY TOUKY HarpysKku.

YKaxXnTe KOHEUHYH TOUKY HarpysKku.

Cm. TakXXe
CBOMCTBA /INHEVHbIX Harpy3ok (ctp 118)
OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNMpurikpenneHre Harpy3okK K geTansam Uan MectononoxeHvam (ctp 35)

Co3gaHue pacnpegeneHHo’ HarpysKku

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

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

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

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

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

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

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

5. YKaxuTe TP yrnoBble TOUKW ANIA HAarpy3Kun.

CM. TakXxe

CBowcTBa pacnpegeneHHbIX Harpy3sok (ctp 119)

OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNMprikpenneHve Harpysok K getansam Uan MectononoxeHuam (cTp 35)

Co3paHMe paBHOMEPHOW Harpysku

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

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

1.

©® N o w

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

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

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

C. Haxmute kHonky OK an1s coxpaHeHns U3MeHeHWA.

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

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

YKaxuTe Tpu YrnoBble TOUKWN ANA Harpy3Ku.

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

Ecnn TpebyeTca co3gaTb npoem:

a. YKaxwuTe yrnoBble TOUKM OTBEPCTUS.

b. CHOBa ykaxuTe rnepByt TOUKY OTBEPCTUS.

LLlenkHnTe cpesHen KHOMKOM MbILUK, YTOObI 3aBePLUMNTL YKa3aHue ToYek.
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CM. TakXxe
CBoWcTBa paBHOMepPHbIX Harpy3ok (ctp 120)
OnpegeneHve CBONCTB Harpysku (cTp 24)

MNprikpenneHre Harpysok K geTansam Uan MectononoxeHuam (cTp 35)

Co3paaHue TeMnepaTypHOIA Harpysku unu gepopmauyuu

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

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

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

* B pa3gene PasHOCTb TeMnepaTyp ornpejenute TeMnepaTypHyo
Harpysky.

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

* B pa3gene flepopmanums onpesennte gepopmaLmio.

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

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

d. Haxmute kHonNky OK anst cOXpaHeHWs N3MeHeHUIA.

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

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

5. YKaxuTe HayaNbHYK TOUKY HarpysKku.

6. YKaxuTe KOHEYHYH TOUKY HarpysKku.

CM. Takxke
CBowcTBa TeMnepaTypHbIX Harpy3ok (ctp 121)

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

Co3paHue BeTPOBbIX Harpy3ok
MOXHO CMOAENNPOBaThL BO3AENCTBME BETPA Ha 34aHMe.

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

2. B amanorosom okHe FeHepaTop BeTpPOBOIA Harpyskm (28):
a. 3agavite v U3MeHWTe CBOMCTBa Harpysku (ctp 122).
b. HaxmuTe kHonky OK ansi coxpaHeHnsa N3MeHeHN .

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

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

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

Tekla Structures aBTOMaTUYECKN BbIMONHAET CeAytoLune AencTBUS:

*  CO3zaeT pacnpejeneHHble Harpyskn 418 MOAENNPOBaHNSA BO3AEACTBUS
BETP3;

* CO3JaeT rpynmnbl Harpy3ok (ctp 19) Ans BeTPOBbIX HArpys3oK;
*  BKJ/IOYAET BETPOBble Harpy3ku B coueTaHmnsa Harpysok (ctp 90);

*  pacnpezensieT BETPOBblE HArpysku, eC/ivi OHW BO3AEMCTBYOT Ha NAACTUHBI,
nepekpbITUA UK NaHeNu, UMeroLLIe 0TBepCTUst (MpoeMbl).

COBET YT06bI BbIOPaTh NN N3MEHUTL CYLLECTBYIOLLME BETPOBbIE Harpyskn B
MOAenu:

* Vcnonb3yliTe Ans BCeX Harpy3ok, Co34aHHbIX B BUAE Fpynnbl,
nepekntoyvaTe/ib Boi6paTb KOMMOHEHTHI E “ ANanoroBoe okHO
(cTp 122) TeHepaTOp BETPOBOW Harpysku (28).

+  Vicnonb3ylite An8 oTAeNbHbIX HAarpy3okK B rpynne nepekatoyartesb

»
Bbi6paTbh 06BbEKTbI B KOMMNOHEHTaXxX A
CBoiAicTBa pacnpepeneHHo HarpysKu.

n AManorosoe okHO (ctp 119)

Cm. TaK)Ke

MprMepbl BETPOBbLIX HArpy3ok (ctp 31)

lpumepsl Bempoa8bIX Ha2py30K
Hue npnBeseHO HEeCKO/IbKO MPUMEepPOoB UCM0/1Ib30BaHA KOMMNOHEHTa
FeHepaTop BeTPOBOI Harpy3sku (28) A1s CO3aHMA BETPOBLIX HAarpy3oKk.
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Mpumep 1

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

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

onpejgeneHbl C NMOMOLLBbHO pa3MepoB.

P

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

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

Co3aaHuve 1 rpynnMpoBaHmMe Harpy3oK
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Mpumep 2

Z-npodunb BblpaxeH B KO3dduLMeHTax jaBNeHMs.
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E Tekla Structures Menepatop BeTpoBOA Harpyskw (28)
[ZDxpanTt] [33I’py’3l{3] standard - standard
FnobaneHaa I [nofaneHaa -3 I
OBLwyme | DaKTOpEl IKCNO3 LMK | Z-npodnne |
EricoTa KoaddmumeHT 3a0aca NpoYHaCTH
20000,00 5.00
500,00 5.00
4000.00 2.00
2000.00 1.00
0.00 1.00
CM. TakXxe

Co3zaHuve BeTPOBbIX Harpysok (ctp 31)

CBOICTBa BETPOBbIX HArpy3okK (ctp 122)

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

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

CM. CCbINKW HMXeE:

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

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

VI3mMeHeHVie MecTonoNoXeHNA U KOMMNOHOBKU Harpy3ku (ctp 41)

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

3.1 NMpukpenseHne Harpysok K getanaam naum
MeCTOMNOoJI0XKEHUAM

Ans MOoZeNnMpoBaHNA Harpy3km MOXHO MNPUKPEernnTb K AeTaldaM Nnn
MOIOKEHUNAM.

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

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

PacnpegeneHune n M3MeHeHne Harpy3ok 35 MpuKpenneHne HarpysokK K AeTansMm uim
MECTOMONOXKEHWSIM



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

OTKpenuTb HarpysKy oT AeTann Noc/e CO34aHNA Harpy3ki HeNb3s.

Cm. TaK)Ke

MNprmMeHeHne Harpysok K getanam (cTp 36)

3.2 lNMprMeHeHWe Harpys3okK K agetansam

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

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

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

OTKpoeTca ANanoroBoe OKHO CBOWCTB Harpysku.
2. HaBknaake PacnpepeneHwue:

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

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

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

b. BBeauTe nMeHa getanemn.

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

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

Mpnmep

B faHHOM NpuMepe packockl He HeCyT paBHOMEPHYH Harpysky:
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E CeoicTEa paEHOMERHON HArpy3KKW

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

| ra rpynnel Harpysew Mpynna £ hd

BenuumHa | Pacnpegenenme | 3arpysWTe NaHenk

| ZarpysuTe BNOXEHKME! He npukpennate -

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

OnpeaeneHue HecyLMX Harpy3Kky AeTtasneil c NOMOLLbIO
dunbTpa BLIGOPA

OnpegennTb HecyLLme Harpysky getanm MOXHO C MOMOLLbIO GUABTPOB
BblbOpa.

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

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

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

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

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

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

b. BbibepuTe BO BTOPOM cnvcke GuabTp Bbibopa.

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

Mpnmep

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

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



E CeolicTEa paBHOMERHOH HArpy3KN

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

¥]Fma rpynnel varpyskw  Tpynna 2 -

BenuumHa | Pacnpegenenue | 3arpysute naHens

V| JarpysuTe BROXEHME: He npukpennate -

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

OrpaHuuYMBaKOLLas paMKa HarpysKmu

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

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

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

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

3.3 /I3MeHeHue Harpy>KeHHoOro oTpesKa uimn oébnactm

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

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

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

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

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



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

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

szl o] e’ P

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

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

/T/

s

3. Haxmute N3MeHUTb, YTOObI COXPaHUTb N3MEHEHUS.

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

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

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

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

2. [leperianTte Ha BKIaAKy 3arpy3suTb NaHesb.

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

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

PacnpegeneHne n nsmMeHeHve Harpysok 39 Mi3meHeHne pacripeseneHuns Harpysku



BbINONHNTE OAHO N3 CIeAyHOLLNX AEACTBUIA.

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

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

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

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

#1

i

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

MNpw BbIGOpEe BapraHTa HeT BBeanTe 3HaveHme B none Bec.

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

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

* Bblbepute fla ans ncnonb3oBaHMa pacnpegeneHus 3/8 n 5/8.

| K
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« Bblbepute HeT gns ncnonb3oBaHusa pacnpegenenmvs 1/2 n 1/2.

HaxmunTe UISME@HUTb, UTOObI COXPAHUTL N3MEHEHUS.

PacnpegeneHvie 1 U3MeHeHMe Harpy3okK 40 N3meHeHWe pacnipeseneHust Harpysku



Mpumep

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

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

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

CM. Takxke
MNapameTpbl NaHenn Harpysok (ctp 123)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

3.5 NIameHeHne MeCTONO/IOXKEHUSA N1 KOMIMOHOBKM
Harpysku

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

MNpexae yem NPUCTYNUTL:

"
*  Y6eauTechb, YTO NepekoyaTenb R Mpsamoe nsmMeHeHne akTBEH.

PacnpegeneHune n N3MeHeHMe Harpy3ok 41 VI3MeHeHVe MeCTOMONOXEHWS NN KOMIOHOBKM
Harpysku



*  BbibepuTe Harpysky.

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

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

YT06bl UI3MEHUTEL MECTOMOIOXEHME NN KOMMOHOBKY Harpy3ky, BbIMOSHUTE
cnepyroLme AeicTBuS.

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

Harpysky nam
KOHeL, NN yron

Harpysku

MepemecTnThb MepeTalymTe pyyky NMHUM B HOBOe | JIHEliHble

NNHENHY MecTo. Harpysku,

Harpysky mam pacnpeseneHHble

KPOMKY Harpysku Harpysku,
paBHOMepHbIe
HarpysKku,

PacnpegeneHne n nsmMeHeHve Harpysok 42

Harpysku

TemnepaTypHble

Vi3MeHeHMe MeCTONoNOXEeHNS NI KOMMIOHOBKN




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

Harpysku




3apava AeiicTtBne Tunbl Harpysok

[lo6aBnTb MNepeTawmTe pyyky cpesHeit Toukn | PaBHOMepHble

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

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

3.6 lNepemelleHVe KOHLA UIN Yyriia Harpysku c
NOMOLLbI0 py4YyeK

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

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

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

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

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

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

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



CM. TaK)Ke

VI3ameHeHVrie MecTononoXeHnsa NI KOMMNOHOBKU Harpysku (ctp 41)

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



4

4.1

PaboTa c Harpyskamm u
rpynnamMmm Harpysok

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

CM. CCbINKW HMXeE:

MacwtabrpoBaHme Harpy3ok B BUAAxX Mogenu (cTp 46)
lMpoBepka Harpy3okK 1 rpynn Harpysok (ctp 47)
MNepeMelleHme HarpysokK B Apyryro rpynmny Harpysok (ctp 50)
SKCMNOopPT rpynn Harpy3ok (cTp 51)

VimnopT rpynn Harpysok (ctp 51)

Co3gaHue n rpynnupoBaHme Harpysok (ctp 16)

MacwTabupoBaHMe Harpysok B BUAaX Mogenm

Tekla Structures MoxeT MacLLTabrpoBaTh HarpysKky BO Bpems
MOZAENMPOBaHNS. ITO rapaHTUpPYeT, UTO Harpy3KM He ByAyT HAaCTONbKO Masbl,
YTO6bI BbITb HE3AMETHbLIMU, U HACTOIbKO BEVKM, YTOBbI 3aCNOHATL

CTPYKTYpPY.

1. B meHto ®aian Boibepute HacTpoiiku --> MapameTpbl 1 nepeignTe K
HacTporikaM MogennpoBaHue Harpysku.

2. HaBknagke AnVHa CTpenKu BBeAVTe MVHVIMabHbIE N MAaKCUMaNbHble
pasmMepbl ANsi TUMOB Harpy3oK.

3. Haxmute OK.

Mpnmep

3afaAnM, YTO ANA TOYeYHbIX Harpy3oK BefiMYnHom 1 kH n meHee annHa
cTpenkn B Mogenu pasHa 500 MM, a 419 TOYeYHbIX HAarpy30K BEINUNHO
10 kH n 6onee — 2500 mm. Tekla Structures nMHenHO MacTabupyeT ANUHY

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



CTPEeNKn ANA BCEX TOYEYHbIX Harpy3ok, umerLyx sennymnHy ot 1 4o 10 kH, B
npegenax ot 500 go 2500 mm.

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

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

EOMITOHEHTH
Pazuepu wepTema ToueuHaa Harpyska

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

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

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

Makcumanrbii pasmep 1000000 Hfw pasen 2500.00 vt

PacnpeneneHHas Harpyska
Murimanersii pasmep  1000.00 Himz pasen 500.00 s

Makcimanerbii pasmep 1000000 Himz pasen 2500.00 s

PaEHOmMEpHan Harpyaka
MuHmaneAbii pasmep  1000.00 Hm2 pasen 500.00 vt

Wakcumanerbii pasmep 1000000 Hm2 pasen 2500.00 vt

TemnepatypHaa Harpysca

MuHimanensii pasmep 100 K pasen 500.00 Tt

Makcimanerbii pasmep 2000 K pasen 2500.00 s

T

EAVHVILbI N3MepeHUsi 3aBNCAT OT HACTPOEeK, BbIBpaHHbIX B MeHto Paiin -->
HacTpoiiku --> NapameTpsbl --> EAUHNLI U AeCATUYHbIE pa3psaAbl .

CM. TaK)Ke

PaboTa c Harpyskamu v rpyrnnamuy Harpysok (cTp 46)

4.2 TpoBepKa Harpy3okK 1 rpynn Harpy3sok

[ns NpoBepKY Harpy3oK 1 rpynn Harpy3ok NpeaycMoTPeHO HeCKOJIbKO
Ccnoco6oB.

3anpoc CBOMCTB Harpysku

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

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

2. BblbepuTe Harpysky Ha BUAe MOAENN.

3. LUWenkHnTe NpaBoi KHOMKOW MbILLU U BblbepuTe 3anpocnTb.

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

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




TakxXe NOSIBNSIETCSA ANANOrOBOE OKHO 3anpoCcuTb 06EKT, cojepxallee
AOMONHUTENBHYH MHGOPMAaLMIO O Harpy3Ke.

g 2 100000M

r-

& 3anpocuts obbekT

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

TowewHaA HaUCpyIHa

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

Cuna [H]
MomemT [Hp)

JonomHMTeIEHD I

HoenrupHrarop pOOMTENsCEODD =neMmeHTa: 0

Ma THna : loadm pointload

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

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

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

FUNETE OeTaIod H
BrmEeMTeE /MCRIDNMTE fMIETD OEeTEIIM: BREIDYMTE

OnpepeneHuve rpynnbl Harpy3ok, K KOTOPOW NpUHaANEXUT

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

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

YT0bbI BbIOPaTh HECKONBKO Harpy3ok, yaepxxmsanTte knasumwy Ctrl nnu
Shift.

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

Tekla Structures BblZgensieT rpynny Harpy3oK B 41anoroBOM OKHe.

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



Kak y3HaTb, Kakue Harpy3ku BXoAAT B rpynny Harpysok

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

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

a. BbibepuTte rpynny Harpysok 13 cnmcka.

b. HaxmuTe kHonky Fpynnbl Harpysok nNo BUAam Harpysok.

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

MpoBepka Harpysok c NOMOLLbIO OTYETOB

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

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

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

* L Loaded Part

* L Loadgroups

* L Loadgroups and loads
* L Loads

* L Part Loads

Mpumep

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

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



Tekla Structures
Contract Mo: 1

ENGINEERS LOADGROUP BND LOAD REPORT

Contract Mame: Tekla Corporation Date: Z2.03.20132

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

4.3 MMepemelleHMe Harpy3oK B APYryto rpynny Harpysok

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

YT0o6bl NepeMecTUTb Harpy3ku B Apyryto rpynmny Harpy3ok, BbIMOJAHWUTE O4HO

13 CnesyroLmnx 4encTBui.

3apgaua

DenctBue

I3meHeHwMe rpynnebi
Harpy3oK Anst Harpysku

ABaxAabl LLEeNKHNTe Harpysky B Mojgenun.

2. B AnanoroBoM OKHe CBOWCTB Harpy3sku:

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

b. HaxwmuTte KHonky N3MeHUTb.

MepemeLleHne Harpysok B
APYryro rpynny Harpysok

BbibepuTe Harpysku B MOAeNu.

2. HaBknazake PacyeT n npoeKTupoBaHue
BblbepuTe Mpynnbl Harpysokx.

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

b. Haxwmute kHonky N3mMeHUTb rpynny
Harpyskmu.

Cm. TaK)Ke

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok

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

50
Harpysok

MNepemelleHve Harpy3oK B ApYryro rpynny



4.4 SKCNoOpT rpynn Harpysok

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

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

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

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

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

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

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

b. Beeaunte umsa agnsa ¢arina B nosne Bol6paHHbIe.

c. Haxmunte OK.

®arinbl rpynn Harpy3oK VMeKT paclupenmve . 1gr.

Cm. TakXKe
VimnopT rpynn Harpysok (ctp 51)

lpynnnpoBaHve Harpysok (ctp 19)

4.5 ViMnopT rpynn Harpysok

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

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

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

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

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

c. Haxwmunte OK.

PaboTa ¢ Harpyskamu 1 rpynnamm Harpy3ok 51 IKCAOPT rpynn Harpy3ok



CM. TakXxe
SKCMopT rpynn Harpysok (ctp 51)

lpynnupoBaHue Harpysok (cTp 19)

PaboTa ¢ Harpyskamu 1 rpynnamm Harpysok 52 VIMmopT rpynn Harpysok



5 Co34aHVe pacyeTHbIX Mojenen

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

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

CM. CCbINKW HMXeE:

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

Co3gaHune pacyeTHOM Mozenu (cTp 56)

5.1 O6BbeKTbl, BKJ/IIOYEHHbIE B pacyeTHble Moaenu

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

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

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

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

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

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

+ [leTanu c pacyeTHbIM KniaccoMm (cTp 149) NMponycTUTb

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



+ [eTanu, COOTBETCTBYOLLAsA KOTOPbIM pacyeTHas AeTanb Oblna yaaneHa
(ctp 89)

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

+ HasBec (557)

* 3paHue (S58) 1 (S91)

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

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

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

i3mMeHeHVe cofepXnmMoro pacieTHom mogenu (ctp 60)

q)VIﬂprbl B paCyeTHbIX Moaensax

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

B cBoncTBax pacyeTHou Mogenu (cTp 129) npeaycMOTpeHbl ciegyrouime
dunbTpbI:

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

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

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

COBET Vcnonb3yinte ¢uabTp pacyeTHOn Moaenu, YTobbl oTGUNbLTPOBaTh U3

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

Co3saHve pacyeTHbIX Mogenel 54 O6beKTbI, BKIHOUEHHbIE B pacyeTHbIE MOAENN



CM. TaK)Ke

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

Copep>Xumoe pacyeTHoO mogenu

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

BO3MOXHbI CeaytoLLme BapuaHThbI:

MapameTp

OnucaHune

Bbi6paHHble geTann n
HarpysKm

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

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

+ [o6aBuTb Bbl6paHHble 06BEKTbI

*  Ypanutb Bbl6paHHble 06BEKTbI

MonHaa mopgenb

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

(cTp 149) NponycTuTb. Tekla Structures
aBTOMaTU4YeCcKn fobaBnsaeT usnyeckme 0b6LekTbl B
pacyeTHyt MoAenb Npuv UX CO34aHNN, eCI OHN
COOTBETCTBYIOT KpUTEPUAM GUNBTPa PacyeTHOMN
MOZenu.

3aaaTb OCHOBaHue
mMopenwu, sbi6bpas
AeTanun n HarpyskKu

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

CM. TaK)Ke

PunnbTpbl B pacyeTHbIX Mogensax (cTp 54)

Co3zaHune pacyeTHOM Mozenu (cTp 56)

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

I3MeHeHMe coaepXMOro pacyeTHor Mmogenn (cTp 60)

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



5.2 CospaHwme pacyeTHOM Mmopenu

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

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

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

CospaHve pacueTHOW Moaenm AJisi Bcex Uiv BblGpaHHbIX
06BbeKToB

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

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

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

4. BeguTe yHMKaNbHOE UMS ANt PaCUETHO MOAENN.

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

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

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

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

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

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

Co3gaHue pacyeTHbIX Mogenen 56 Co3paHuve pacyeTHON Moaenu



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

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

8. Tpv HeobXoANMOCTW 3ajaiTe Apyrme CBONCTBA PacYeTHON MoZenu
(cTp 129).

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

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

Co3paHue Mmoaenn MoaanbHOro pacyeTa

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

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

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

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

4. B pawanoroBoMm okHe CBOMCTBa pacyeTHOW MoAenm:
a. 3agariTe 6a30Bble CBOMCTBA pacyeTHOM mogenu (ctp 129).

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

Cc. Haxmwure kHonky OK.

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

KonupoBaHue pacueTHOW mogenu

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

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

Co3gaHue pacyeTHbIX Mogenen 57 Co3gaHue pacyeTHON Moaenu



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

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

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

YpaneHune pacueTHoii mogenu
HeHy)KHbIe pacyeTHble MOAENN MOXHO YAaNnnTb.

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

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

3.  Haxmute kHoMky Aa, 4To6bl NOATBEPAUTDL YAaNeHue.

Co3gaHue pacyeTHbIX Mogene 58 Co3paHuve pacyeTHON Moaenu



6 IamMeHeHre pacyeTHbIX
MoJenen

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

CM. CCbINKW HUXeE:

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

JlobaBneHvie 06eKTOB B pacyHeTHYH MoZenb (CTp 68)

YpaneHve o6beKTOB U3 pacyeTHOM Mozenu (CTp 68)

Co3gaHvie pacyeTHOro y3na (ctp 69)

Co3paHwve xecTkom cBA3un (cTp 71)

ObbeanHeHVe pacyeTHbIX Y310B (CTp 72)

Co3gaHune pacyeTHOU Mozenu (cTp 56)

6.1 Kak npoBepuTb, Kakme 06beKTbl BKJIlOUEHbl B
pacueTHylo moAenb

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

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

2. B ananorosom okHe PacyeTHble M NPOEKTHbIE MoAeNnu:

a. BblbepuTte pacueTHyt Mozesb.

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



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

YTO6bI CHATL BblAeneHue, WenkHUTe Ha GpoHe B1AA.

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

YpaneHve o6beKkTOB U3 pacyeTHOU Mojenu (CTp 68)

6.2 I3MeHeHMe CBOMCTB pacyeTHON Mmoaenu

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

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

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

b. Haxmute kHonky OK ana coxpaHeHUs n3MeHeHUA.

Cm. TakXXe

3MeHeHVe coZepX1MOoro pacyeTHom Mogenu (ctp 60)

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

CBoKcTBa pacyeTHOM Mogenn (ctp 129)

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

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

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



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

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

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

3. B amanoroBom okHe CBOWMCTBa pacyeTHON MoAenu:

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

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

c. Haxwmute kHOMNKy OK ans coxpaHeHWs CBOMCTB pacyYeTHOM MOZenu.

Mpumep

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

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

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

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

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

JlobaBneHvie 061HEKTOB B pacyeTHYH MoZenb (CTp 68)

OnpepeneHne HaCTPoeK oceli pacveTHOW moaenun

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

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

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

*  YT06bl ONpesennTb HAaCTPOMKN OCel AN HOBOWM pacyeTHOM MoZenu,
HaxxmMuTe KHonky Co3aaThb.
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*  YTO6bl U3MEHUTb HAaCTPOWKN OCel CyLLLeCTBYHOLLLE pacveTHOMN
MOZenu, BblbepuTe pacyeTHy0 MOoAenb 1 HaxmMuTe KHOnKy CBOMCTBa.

3. B ananoroBom okHe CBOMCTBa pacyeTHO moaenu:

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

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

b. Haxmute OK.

Cm. TaK)Ke
3ajaHne NN UsSMeHeHme MeCcTOMNOJIOXKEHUS OCU pacyeTHOW geTanu (cTp 85)

OnpefeneHne MecTonoIoXeHUs pacHeTHbIX geTanei (ctp 84)

OnpepeneHve ceicMMUYECKUX HarpysoK Asist pacueTHoM

Mogenun

Ans pacyeTHbIX MOAenen MOXHO onpeaensaTb A0NONHUTEbHble 60KOBbIe
ceicMmyeckme Harpyskm. CencMmyeckme Harpyskm co3iatoTcs B
HanpasneHuax oceil X 'Y B COOTBETCTBUM C PALOM CTPOUTESIbHBIX HOPM C
NCMOJIb30BaHMEM NOAXOAA CTaTUYECKNX SKBUBANEHTOB.

Mpexae Yem NpUCTYNnUTL, y6eanTeck, Y4To B MeHo Paiin --> HacTpoiikm -->
NMapameTpbl --> MogennpoBaHue Harpysku --> TeKyLLWA Kog, BbIbpaHa
COOTBETCTBYHOLLAA HOPMa MOZENNPOBaHMUSA Harpy3oK.

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

2. B pnanoroBom okHe PacyeTHble Y MPOeKTHble MOAENN BbiMONHUTE
O4HO V3 CefyoLWmnx AeiCTBUNA.

*  YT06bI CO3ZaTb HOBYIO MOJe/lb CENCMINYECKOro pacyeTa, HaxMumTe
KHomnky Co3paThb.

*  YTO6bl M3MEHUTbL CYLLLECTBYHOLLYHO pacyeTHY Mojesb, BblibepuTte
pacyeTHY Moenb 1 HaxXMuTe KHornky CBOMCTBA.

OTKpoeTcs ananoroBoe okHo CBOMCTBA pacyeTHON Mmoaenn.
3. Ha Bknaake CeicMUYeECKWIA:

a. B cnucke Tun BbibepuTe CTpOUTEIbHBIE HOPMBI, KOTOpPbIE ByayT
MCMONb30BaTbCs B CEMCMMYECKOM pacyeTe A9 GopMUpPOBaHNS
cecMMYecKmnx Harpysok.

b. 3aaaiTe cecMmmyeckre CBONCTBA.

4. Ha Bknagke CeicMmnyeckme mMacchbl onpezenmTe Harpysku 1 rpynneoi
Harpy3ok, BK/ltoYaeMble B CECMUYECKI pacyeT:
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a. Ansa BkAOUeHUst COBCTBEHHOrO Beca AeTanei ycTaHOBUTe Gpaxkok
BK1HOUNTb CO6CTBEHHbI Bec B KayecTBe ceACMMUYecKor Macchl.

b. Mpu HeobxoaMMOCTU HaxXMKTe KHornky KonupoBaTb Macchl
MOAaNIbHOro pacyeTa, YTobbl BK/IIOUNTb B CEICMUYECKII pacyeT Te
e rpynrbl HAarpy3ok, YTo 1 B MOAANbHbI pacyerT.

C. YTO6bl MepeHecT COOTBETCTBYHOLLME IPyMbl HAarpy30K B TabauLy
Bk/1loUeHHbIe rpynnbl Harpy3oK, BbibepurTe NX U HaxX1MaiiTe
KHOMKW CO CTpenkKamu.

d. [Ans kaxzgol rpynnbl Harpy3ok B Tabnuue BkaoveHHble rpynnbl
Harpysok BBeAuTe KO3QOULIMEHT Harpy3Ku.

5. Haxmute OK.

Cm. TaK)Ke

CBowcTBa pacyeTHoM mogenu (ctp 129)

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

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

2. B amanoroBom okHe PacyeTHble N NPOEKTHbIe MOAENWN BbINOJHNTE
O4HO N3 CNesyroLLNX AeACTBUM:

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

*  YT06bl M3MEHUTL CYLLLECTBYIOLLYHO PacYeTHYH MOJAENb, BbibepuTte
PacYeTHY MOZEeNb U HaxXMuUTe KHoMnky CBOMCTBA.

OTKpoeTCcs AranoroBoe okHo CBOWCTBa pacyeTHOV Mogenw.

3. HaBknagke Pacuet B cninicke Moaenb MoAanbHOro pacyeTa Bbibepute

Aa.

3710 NpuBegeT K Tomy, 4To Tekla Structures 6yaeT rHopmpoBaTb
COYeTaHWsA CTaTUYeCKMX HarpysoK.

4. Ha Bknagke MoganbHbI pacyeT 33aiiTe CBOCTBa MOAANIbHOTO
pacyeTa v rpynnbl Harpy3ok, KoTopble 6yayT BK/IOUEHbI B MOAANbHbIN
pacyeT B kayecTBe Macc:

a. BseguTe uncno paccumTtbiBaembIx dopm KonebaHWIA.
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b. Beegute MaKCMMa/1IbHYH HacCToTy A/14 pacyeTa.

C. YcTaHOBMWTe COOTBETCTBYOLLME PpaxKy BknouaTb cO6CTBEHHbIN
Bec, UTOObI YKa3aTb, B Kakmx HanpaeneHusx Tekla Structures 6yzaet
BK/IH0UATb B MOJA/IbHbIV pacyeT CO6CTBEHHbI BeC JeTanei.

d. Mpu HeobxoaMMOCTI HaxmMuUTe kHornky KonupoBaTb ceilicMmnyeckue
Macchbl, YTOBbI BKIKOUNTL B MOZa/bHBIA pacyeT Te e rpynnbi
Harpysok, 4YTo 1 B CeACMUYecKInii pacyer.

e. YTob6bl NepeHecT COOTBETCTBYHOLLME rpyMbl HAarpy30K B TabauLy
BkloUeHHbIe rpynnbl Harpy3oK, BbibepurTe NX U HaxX1MaiiTe
KHOMKW CO CTpenKamu.

f.  [na kaxaown rpynnbl Harpy3oK B TabnviLe BkIOYeHHbIe rpynnbi
Harpysok BBeAuTe K03QPUMLIMEHT 3anaca NPOYHOCTU 1 3ajaiiTe
HanpasneHne macc.

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

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

5. Haxmute OK.

CM. TakXxe
Co3aaHune pacyeTHOM Mogenu (cTp 56)

CBoKcTBa pacyeTHOM Mogenn (ctp 129)

OnpepeneHvie CBOVICTB NPOEKTUPOBAHUS pacyeTHOM

Moaenm

MOXHO onpeensite U U3MeHATb CBOWNCTBA NPOEKTVUPOBAHWS BCel pacyeTHOM
MOZenu, YTobbl 3TN CBONCTBA NMPUMEHSINCL KO BCEM AeTansiM B PacUYeTHOM
Mozenn.

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

2. B awnanoroBoM okHe PacyeTHble U NPOEKTHbIe MOAENN BbiMNOJHUTE
O4HO 13 CNesyrLLNX AeACTBUM.

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

*  Y706bI N3MEHUTb CBOMNCTBA NMPOEKTUPOBAHWS CYyLLEeCTBYHOLLEN
pacyeTHOW MOZAeNu, BbibepuTe pacHeTHY MOAENb U HAXMUTE KHOMKY
CeoicTBa.

3. B awanoroBoM okHe CBOMCTBA pacyeTHOIA Mmoaenu:
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a. Mepengunte Ha Bknagky MpoekTupoBaHue.

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

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

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

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

d. Haxmunte OK.

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

CBoKcTBa pacyeTHOM Mmogenn (ctp 129)

OnpepeneHvie NpaBwJ pacyeTHO Moaenu

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

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

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

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

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

OTKpoeTCs AranoroBoe okHo NMpaBuaa pacyeTHo Mogenu.

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

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

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

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

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

6. B cTon6bue PegakTupoBaHme BbibGepUTe OANH U3 CIeAyHOLLX BAPUAHTOB:

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

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

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

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

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

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

7. Haxmute OK, uTobbI COXpPaHUTL Npasuna.

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

YnopadoyeHue npasun pacyemHoii Modenu

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

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

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

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

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

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

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

YT06bI BbIOPaTb HECKONBLKO NpaBu, yaepxuaanTte knasuwy Ctrl nan
Shift.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6.3 Jo6aBneHue 06bLEKTOB B pacHeTHy0 Mojenb

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

1.

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

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

Ha Bknagke PacyeT n npoekTupoBaHmMe BoibepnTe PacyeTHble 1
npoeKkTHbIe Moaenu.

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

Tekla Structures gobasnsieT BolbpaHHble 06beKTbl B BbIOPaHHYHO
pacyeTHY MOAeNb.

Cm. TaKKe

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

YpaneHne o6beKTOB 13 pacyeTHOM Mozenu (cTp 68)

KonunpoBaHue pacyeTHow getanu (cTp 88)

Co3paHvie pacyeTHOro y3na (cTp 69)

Co3sgaHune xecTkor cBsAsn (ctp 71)
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6.4 YpaneHune 06beKTOB M3 pacyeTHOM Moaenu

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

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

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

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

Tekla Structures yaansieT BblbpaHHbIe 06bEKTbI U3 BbIGPAHHOWM
pacyeTHOW Mozenn.

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

YpaneHue pacyetHoun getanu (cTp 89)

6.5 Co3paHwue pacyeTHOro y3sa

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

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

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

3. HaBknagke PacueT n npoeKkTupoBaHue BbibepuTe Y3en.

BbibepunTe MecTonooxeHne 418 4obaBneHns y3na.

Cm. TakXKe

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

CBoMCTBa pacyeTHOro ysna (ctp 154)

CocTosiHVEe pacyeTHbIX Y3108 (CTp 69)

ObbeanHeHe pacyeTHbIX Y310B (CTp 72)
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CocTosiHMe pacyeTHbIX y3/10B

PacueTHble Y3/1bl B PaCYETHbIX MOAENAX MOTYT MMETb pPa3HOe COCTOAHNE U
BbIMNMA4ETb MO-Pa3sHOMY.

LiBeT, pa3mep 1 BHELLHW BMJ PacYeTHOrO y3/1a MOKa3bIBatOT COCTOSIHME
y3/1a, —Hanpumep, COeAHAET N yY3eN pacyeTHbIe 4eTanun 1 BblbpaH N y3en.

CocTtosiHmne LBeT BHewHWA BUg, CocTtosiHmne
Bbl6opa
Y3en coegunHsaet | CBeTno- (Mo ymonuaHuto)

Kak MUHUMYM fBe
pacyeTHble
aetanu.

aKBaMapVIHOBbI

Ykazartenb MblLUN
HaBejeH Ha y3eJ.

Y3en BbibpaH.

YKazaTeslb MbILLM
HaBeZjeH Ha
CBSI3aHHYHO
pacyeTHyto
AeTansb.

Y3en HaxoAuTcs
Ha pacyeTHON
AeTanu, Ho He
coeAnHsIeT ee C
ApyrmMm
pacyeTHbIMU
AeTangmu.

Xentbii

(Mo ymonuaHuto)

A

Ykazatenb MblLUN
HaBejeH Ha y3eJ.

)\

Y3en BbibpaH.

Pk

YKaszaTtenb MblLL
HaBeJeH Ha
CBSI3aHHYHO
pacyeTHyto
AeTansb.
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6.6

CoctosiHue LiBeT BHeLwWHMA BNA CoctosiHue
Bbl6opa

Y3en He KpacHbiin (Mo ymonuaHuto)
HaXoAWTCHA HWN Ha o
OJHO 13
pacyeTHbIX
AcTanen 6M YKasaTesib MbiLLUNn
AOJDKEH bbITE HaBe/eH Ha y3en.
yZaneH. %

Y3en BbibpaH.
CM. TaKke

Co3paHvie pacyeTHoro y3na (cTp 69)
CBoMCTBa pacyeTHOro ysna (ctp 154)
Ob61bekTbl pacueTHOM Mozenu (cTp 9)

ObbeanHeHe pacyeTHbIX Y310B (CTp 72)

Co3pgaHme >KeCTKOW CBA3U

ME)KAy pacy4eTHbIMW y31aMWN MOXHO CO34aBaTb XeCTKMNeE CBA3N.

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

2. B amanorosom okHe PacyeTHas U NpoeKkTHas Mopenu BobibepuTte
pacyeTHYI0 MOJeNb, B KOTOPYHO TpebyeTca J06aBUTb XeCTKYH CBA3b.

3. HaBknagke PacueT v npoekTnpoBaHue BbibepuTe XKecTKas CBA3b.

4. BbibepuTe HaYanbHY TOYKY /181 XECTKOW CBSA3MN.

5. BblbepuTe KOHEYHYH TOUKY AJIsl XXECTKOW CBSA3MN.
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CM. TaK)Ke

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

CBOICTBaA pacHeTHOWM XeCTKOW cBA3M (CTp 156)

Co3gaHue pacyeTHOro y3na (ctp 69)

6.7 O6bepgnHeHWe pacyeTHbIX Y3/10B

PacyeTHble y3/1bl, pacnofioXeHHble 6I1N3KO APYT K APYrY, MOXHO 06beANHNTb
B OAWH y3en.

1.

Ha Bknagke PacyeT v npoeKkTupoBaHMe BoibepuTe PacyeTHble 1
NpoeKTHbIE MoAeNn.

B gnanorosom okHe PacyeTHble n npoeKTHble Moaenn Bbl6epVITe
pacy4eTHYHO MOAeE/b, Y3/1bl B KOTOpOI7I Bbl XOTUTE O6beAI/IHVITb.

BblbepuTe y3/bl, KOTOpbIe TpebyeTcsd 06befVHUTD.
Ha Bknagke PacyeT u npoeKkTupoBaHue BbibeprTe 06beAUHNTD Y3/bl.

MNpn 06befMHEHNM Y3/10B HA PacYeTHbIX AeTaAaxX, Y KOTOPbIX NapameTp
CoxpaHATb pacnonoXXeHme ocn nmMeet 3HadeHne fa, Tekla Structures
NPeaNoXUT N3MEHUTb 3HaYeHMe 3Toro napameTpa Ha Het. YTtobebl
NPUHATL U3MEHEeHNe, HaXXMUTE KHOMKY YCTaHOBUTbL NapamMeTp
COXpaHeHWUA ocu B 3HaueHue 'HeT'.

YKaxunte MecTonoIoKeHve, B KOTOpPOM 6y,£l,yT O6'be,£I,l/IHeHbI Y3/bl.

Tekla Structures 06besMHSET y3/bl B OAMH Y3/ U COOTBETCTBYHOLLNM
06pa3oM ya/IMHSeT pacyeTHble AeTanl.

Cm. TaK)Ke

Co3gaHue pacyeTHOro y3na (cTp 69)

CBoWcTBa pacyeTHoOro y3na (ctp 154)

CocTosiHME pacyeTHbIX Y310B (CTp 69)

N3meHeHMe pacyeTHbIX Moaenei 72 O6beanHeHVe pacyeTHbIX y3/10B



7 MI3MeHeHne pacyeTHbIX

7.1

fetaneu

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

CM. CCbINKW HUXeE:

O cBowcTBax pacyeTHow getanu (cTp 73)

3MeHeHVie CBONCTB pacyeTHOW getanu (cTp 74)

3azaHvie 3aKpenneHnii 1 yCI0BUiA ONMpaHna KOHLLOB (CTp 76)
OnpegeneHve CBONCTB NPOEKTUPOBAHNA A5 pacyeTHbIX geTanei (cTp 80)
OnpegeneHvie MeCTONONOXEHVA pacyeTHbIX AeTaneln (cTp 84)
KonupoBaHue pacyeTHon getanu (cTp 88)

YpaneHue pacyetHoun getanu (cTp 89)

O cBOMCTBaxX pacyeTHOU aeTanm

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

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

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

M3meHeHne pacyeTHbIX geTanei 73 O cBoliCTBax pac4eTHOW AgeTanun



pacyeTHbIe CBOWCTBA.DTW 3HAYEHWS Ha3bIBaOTCS mekywumu pacyemHsimMu

csolicmeamul.

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

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

AN NSMeHEeHHbIX p,eTaneVI.

Cm. TaK)Ke

i3mMeHeHVe CBOWCTB pacyeTHoW getann (cTp 74)

7.2 V3meHeHue CBOCTB pacyeTHOW AeTanu

ﬂpOCManI/IBaTb, onpeaenatb U USMEHATb CBOWCTBA pacyeTHbIX AETa}'IEI\il
MOXHO C MOMOLLBK AanoroBoro okHa pacyeTHbIX CBOWCTB AeTann.

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

AeNCTBUN.

3apava

AevictBne

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

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

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

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

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

Onpegenntb nau
N3MEHNTb pacyeTHble
CBOWCTBA N0 YMOJTHaHWIO

Vi3meHeHne pacyeTHbIX p,eTane|7|

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

74 M3meHeHne CBOMCTB pacyeTHOWN geTanu




3apava

AevictBue

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

BbibepuTe feTanb B GU3NUECcKOn MoAenu.

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

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

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

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

MpocMoTpeTb pacyeTHble
CBOWCTBA AeTanu
He3aBMUCMO OT
pacyeTHbIX Mojenen

1.

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

BbibepuTe feTanb B GU3NUECKON MOLeNN.

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

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

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

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




3apgauva AevictBue

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

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

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

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

Cm. TakXKe
CeoncTBa pacyeTHon getanu (ctp 137)
O cBolCTBax pacyeTHow getanu (cTp 73)

i3meHeHVe pacyeTHbIX geTanewn (ctp 73)

7.3 3apaHue 3aKpernyieHUi n ycnosuii onnpaHus

KOHLI0OB

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

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

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

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

nypnypHas.

Cm. TaKKe

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

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



OnpegeneHve ycnoBuin oNUpaHus NaacTuHbl (cTp 78)

CnMBONbI yC/I0BUIA onnpaHus (cTp 78)

3apaHve 3aKpenieHniA N ycnoBniA onnpaHns KOHLUA
Aetanu

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

1. BblbepuTe geTanb.

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

3. B AnanoroBom OkHe pacHeTHbIX CBOWNCTB AeTann:

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

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

4. B cnucke Hayano nnu KoHew, BoibepuTe 04VH N3 BapUaHTOB.

BapuaHTbI E n | ‘ A5 3aKPenIeHHOro KOHLaA AeTann B

pacyeTHOW MOAeNn n306paxaroTcs B BUAE TEMHO-CUHUX KPY>XXKOB PSA0M
C KOHLOM pacyeTHOW AeTanu.

v
i‘=

Ecnun HeobxoA1MO, OnpeennTe NOBOPOT AJ/1s1 ONMPAEMOro KOHLA AeTanu.

Mpv HEO6XOANMOCTU M3MEHUTE NOCTynaTe/lbHble 1 BpallaTe/bHble
CTerneHu cBoboAbl.

7. Ecnn pgna kakon-nnbo ctenenun cBoboabl BbibpaH napameTp Mpy>XuHa,
YKaXMTe XeCTKOCTb MPYXMHbI.

EAVHNLBI 3MepeHNs 3aBUCAT OT HAaCTPOEK, BbIGPAHHLIX B MeH0 Paiin --
> HacTpoiiku --> MapamMeTpbl --> EAUHULbI N flecATUYHbIE paspsabl .

8. Ecam ans kakon-nnbo cteneHu cBoboabl BbibpaH NnapameTp YacTuyHoe
ocBo6oXAeHMe, 334aliTe CTeneHb CBA3HOCTU.

Beegute 3HaueHe ot O (3aLemneHmne) 4o 1 (LwapHUp).

9. Haxmurte KHoMky UI3SMeHUTb.

M3MeHeHMe pacyeTHbIX geTanel 77 3agaHvie 3aKpenaeHnii 1 ycioBmiA onvpaHus
KOHL|0B



Cm. TakXXe

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

CeoncTBa pacyeTHon getanu (ctp 137)

O cBowcTBax pacyeTHow getanu (ctp 73)

OnpepeneHve yCN0BUY ONUPaHNA NJACTUHDI

Mo>XHO onpeaensaTb YCI0BUA ONMMPAHUS A5 KOHTYPHbIX MAACTUH, 6ETOHHbIX
nepekpbITUIA N 6eToHHbIX NaHenei. Tekla Structures cosgaet onopsbl Ans
HUXKHEN KPOMKW MaHenu, AN BCeX KpaeBbiX Y3/10B NepekpbITUS UK
NAACTUHbI UAW 415 BCeX Y310B 6anKn. Y NaHenen HUXHAS KPOMKa MOXeT
6bITb HAKTOHHOA.

Mpexae Yem NpUCTYNUTL, B ANANOroBOM OkHe PacueTHasi U NpoeKTHas
MoAenu BbibepurTe pacyeTHY MoJesb, B KOTOPO TpebyeTcs onpeaenvTs
yCNIOBUSI ONUPaHUS.

1. BblbepuTe NnacTuHy.

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

3. B AManoroBomM okHe pacyeTHbIX CBOVCTB MNAACTUHbI BbIMNOIHNTE
cnepyroLume AeicTBuS.

a. HaBknagke ATpnbyTbl o6nacrteii BolbepuTe 041H 13 NapamMeTpoB B
cnvicke MoaAep>XKUBaeMbIiA.

* HerT: Oonopbl HE CO34ak0TCA.

+ CB060AHO (NepemMeLLeHne): N1aCTUHA SBSETCS 3aLleMIeHHOM
TO/IbKO B OTHOLLUEHMWM NMOCTyNaTeNbHbIX ABVXXEHNIA.

* ToNHOCTbLIO: NNaCTVHA ABNSETCH 3aLLI,EM}'IeHHOVI B OTHOWEHNN N
MoCTynaTe/ibHbIX ABVI)KEHI/II7I, M BpalleHu4.

b. Haxmute KHonky U3MeHnTb.

CM. Takxke

3ajaHune 3aKpenneHnii N ycnoBuin onmpaHnsa KoHua getanu (ctp 77)
CnmBONbI yCioBUiA onnpanHus (cTp 78)

CBowcTBa pacyeTHon getanu (cTp 137)

O cBoICTBax pacyeTHow getanu (cTp 73)

M3MeHeHMe pacyeTHbIX geTanel 78 3agaHvie 3aKpenaeHni 1 ycioBuiA onmpaHus
KOHL|0B



CMBONbI YC/I0BUiA onnpaHus

Tekla Structures oTobpaxaeT psioM C y3/1aMn CUMBOJIbI, KOTOPbIE YKa3blBatOT
YCNoBUsi ONMpaHns y3na.

Cumeon YcnoBue onvpaHuvs

be3 onvpaHus

LLlapHUpHOE coeanHeHre

XecTtkoe coegmnHeHne

XecTkoe B OTHOLLEHUN
noctynaTenbHbIX ABUXEHWU B JaHHOM
HanpaBneHU

Ynpyroe B OTHOLLEHUW NOCTyNaTeNbHbIX
ABVXXEHUI B JAHHOM HanpaBaeHnm

m XecTkoe B OTHOLLEHUN BpaLLeHNs
i -
N3meHeHMe pacyeTHbIX AeTanel 79 3azaHve 3aKpenieHunii 1 yCnoBmin onnpaHus

KOHL,0B




7.4

CnmBon YcnoBue onvpaHuvs

Yrnpyroe B OTHOLLEHVW BpaLLleHUNA

il |
IV_U/ -

Ecnm He TpebyeTcsa oTobpaxaTb CUMBOJIbI YCIOBUYM ONMPaHNS B BUAAX
MOZesn, yCTaHOBWTE A8 pacLLMPEHHOro napameTpa
XS_AD_SUPPORT_VISUALIZATION 3HaueHVe FALSE B MeHto dpaiin -->
HacTpoiikm --> PaclumpeHHble napameTpbl --> PacyéT u
npoeKTMpoBaHue .

Cm. TaK)Ke

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

OnpeaeneHvie CBOCTB NPOEKTUPOBAHUA AN
pacuyeTHbIX AgeTaneu

ANna oTAeNbHbIX pacyeTHbIX AeTanell MOXHO onpejensiTb CBOMNCTBA
npoekTpoBaHmA. CBOMCTBA NPOEKTUPOBAHUSA — 3TO CBOWCTBA, KOTOpble
MOTYT U3MEHATLCA B COOTBETCTBUM C MPOEKTHBIMW HOPMaMu 1 MaTepranom
AeTanu (HanpumMep, NnapamMeTpbl MPOeKTUPOBaHMSA, KOIPPULMEHTLI 1
npeaensl).

CBoWCTBa, cojgepxawmeca Ha Bknagke npOEKTI/IPOBaHI/Ie AnNanoroBoro okKkHa
pacy4eTHbIX CBONCTB AeTann npm nepBoM OTKPbITUN 3TOW BKNagkKm — 3TO

N3MeHeHVe pacyeTHbIX geTanel 80 OnpegeneHvie CBOCTB MPOEKTUPOBAHWS AJist

pacyeTHbIX AeTanei



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

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

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

Mpumep

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

CM. Takxke

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

CeoncTBa pacyeTHon getanu (ctp 137)
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UcknioueHme pacueTHbIX AeTasneil U3 NPoeKTUpPoBaHUS

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

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

1. BbibepuTe getanb B GU3NYECKON MOeNn.

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

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

a. [Nepeiaunte Ha BKNaaky MpoekTrpoBaHue.

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

c. Haxmurte KkHomky N3MeHUTb.

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

O cBolcTBax pacyeTHow getanu (cTp 73)

OnpepeneHvie AJIVH NPOAOJ/ILHOIO N3rM6a KOIOHHbI

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

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

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

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

1. BblbepuTe KONOHHY.

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

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

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

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

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

YTObbI BBECTV HECKOJIBKO 3HAYEHW, BBEAMTE MO 3HaYEHWNIO 41N
KaXA0ro cerMeHTa KO0HHbI, HAUMHasA C CAMOro HUXKHEro CermMeHTa,
pa3gensas 3HadeHnsa npobenamu. Ansa nosTopa Ko3apduumeHToB
MOXHO MCMOJIb30BaTb CUMBOJT YMHOXeEHWSA, HanpumMep: 3*2.00.

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

d. BBeauTe O4HO UM HECKONBKO 3HaUYeHWI Ana napameTpa L - gnvHa
npoaonbHOro nsruéa B HanpasieHUN OCei y U/Unu z.

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

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

e. Haxmute KHOMKy I3MeHUTb.

CM. TaKke
3HaueHuns ceocTBa Kmode (cTp 83)

O cBoKcTBax pacyeTHow getanu (cTp 73)

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

Bo3MOXHble BapWaHTbI:

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

MapameTp

OonwucaHue

CerMeHT KOJIOHHbI,
HecKOJ1IbKO 3HaueHui1

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

AHanuTunueckuii
BKJIIOUEHHbIA 3N1eMeHT

L — AnviHa anemMeHTa B pacquHon Moaenn.

AHanuTnyeckui
BKJIIOUEHHbI 3/IeMEeHT,
HeCcKO/IbKO 3HaYeHUM

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

P = Physical member
§ = Column segment

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

A= Analytical member  cOLUMN WITH SPLICE

COLUMN WITH SPLICE AND
SECTION CHANGE

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

OnpegeneHve ANVH NPOAO/LHOIO U3rnba KONOHHbI (CTp 82)

Onpep,eneHme MeCTONoJIO>XKEHNA paCyHeTHbIX

pertanei

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

Vi3meHeHne pacyeTHbIX p,eTane|7|

84 OnpegeneHvie MeCTOMONOXEHNA PACUYETHbIX
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OCeil pacyeTHOM Mogenu, NPUMEHsSIEMble KO BCEM AeTaNsiM B PacYeTHOWA
MOJENU.

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

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

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

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

CM. Takxe

3asaHvie Nan N3MeHeHe MeCcToNONOXEHNA OCU PacveTHON aeTanu (cTp 85)
3asaHue cMeLLeHVs Ana pacyeTHoW geTanu (cTp 86)

Cbpoc pefakTMpoBaHNA pacyeTHbIX geTanei (ctp 87)

CBOWCTBa NONOXEHWSI paCYeTHOro cTepXHs (cTp 158)

CBOWCTBa NONOXeHWs pacyeTHoW obnactu (ctp 158)

CBoOMCTBa KPOMKW pacyeTHo obnactu (ctp 159)

CeoncTBa pacyeTHon getanu (ctp 137)

OnpegeneHre HaCTpoOeK Oceli pacyeTHOM Mozenu (cTp 61)

3ap,a|-|v|e nnm nameHeHme Mmectonosio>keHmda ocuv
pacueTHol geTann

MOXHO 3a4aBaTb U M3MEHSATb MeCTOMOI0XKeHMe pacHeTHOM ocn ANA
oTAeNbHbIX AeTanel. PacyeTHas ocb onpeAensieT MecTornosioXeHne
pacyeTHO AeTann NO OTHOLLEHMIO K COOTBETCTBYHOLLEN GU3NYECKON AeTanu.
Hanpumep, pacueTHas AeTanb MOXeT HaXOAUTbCA Ha HEATPaNbHOM OCU NN
Ha ONOPHOW NNHUU GU3NYECKON AeTanu.

Mpexae Yyem NpucTynnThb:

+ B pamanoroesom okHe PacyeTHble N NpoeKTHblIe Moaenin Bbl6epl/ITe
pacHeTHYHO MOAeE/b, CBOWCTBA pacyeTHbIX p,eTaneVl B KOTOpOI7I Bbl XOTUTE
N3MEHWUTb.

*  BblbpaB pacyeTHyo Mojesnb, ybeanTech, YTo napameTp
MecTonono>eHune oceii 3/1IeMeHTOB B A1a/10roBoM okHe CBOACTBa
pacuyeTHOV MoAenu ycTaHOB/IeH B 3HaUeHVe 3HaUeHMe No yMoslyaHuio
ANns moaenwu.
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1. B ¢um3nyeckonn mogenv BolbepuTe AeTasb.

2. LlenkHnTe NpaBo KHOMKOW MbiwK 1 BbibepuTe CBOMCTBA,
ncnosiblyemMsblie B pacyeTax.

3. B amanoroBom okHe pacyeTHbIX CBOWCTB AeTanu:
a. Mepengunte Ha Bknagky MonoxxeHne.
b. B cnuncke Ocb BbibepuTe OANH 13 BapUaHTOB.

c. Bcnncke COXpaHﬂTb pacnonioXXeHme oCur yKa>XmnTte, MOXeT /11
pacyeTHad OCb A€Taln ABUTATbCA, KOrja AeTalb COeAVHEHa C
APYrnMMin AeTanaMK, a TakxXe B KakOM HalpaBiaeH OHa MOXeET
ABUTraTbCA.

d. Tpu HeobXoANMOCTU C MOMOLLBIO Nosei MoaudpukaTop ocm
yKaxuTe, K YeMy rnprBsa3aHa 0Cb — K r106asbHbIM KOOPAMHATaM, K
6avKanLLen TIMHUN CeTKN NAN HU K TOMY, HW K A pYyromy.

e. Haxmute KHOMKy NI3MeHUTb.

Kpome Toro, M3MeHsiTb MeCTOMO0OXKEHME PACUYETHBIX OCEN AeTaneil MOXHO C
MOMOLLbH COYETaHWNI KNaBKLL, KOTOPbIe NepeMeLLatoT pacyeTHble AeTanu no
OTHOLLEHMIO K COOTBETCTBYHOLLUM UM dU3ndecknm getanam. CHauana
Bbl6epuTe pacyeTHble AeTaNn B aKTMBHOWM pacyeTHON MOAeNN, a 3aTeM
BOCMONb3YTECh CEAYHOLLMMWN COYETAaHUAMU KNaBULL:

*  YT0bbl NepeMecTnTb pacyeTHble AeTan BBepX, HaxmnTe ALT+cTpenka

BBepX.

*  YT0bbl NepeMecTnTb pacyeTHble AeTann BHU3, HaxMnTe ALT+cTpenka
BHU3.

*  YT0bbl NepeMecTnTb pacyeTHble AeTa/n BNeBo, HaxmuTe ALT+cTpenka
B/1IeBO.

*  YT0bbl NepeMecTnTb pacyeTHble AeTan BNpaBo, HaxxMuTe ALT+cTpenka
BMpaBo.

CM. Takxke

3ajaHune cMeLleHNa ANa pacyeTHou getanm (cTp 86)
Ceonctea pacyeTHon getanu (ctp 137)
O cBoWicTBax pacyeTHoW getanu (ctp 73)

OnpefeneHne HaCTpPoOeK oceil pacyeTHoM Mogenu (cTp 61)
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3ajaHue CMeLLeHUa A8 pacueTHOW aeTanu

[Na pacyeTHOWN AeTann MOXHO ONpeAennTb cMeLleHns. CMeLLeHNs
MO3BO/IAOT MePEMECTUTb PACHETHYHO AeTa/lb MO OTHOLLEHWHO K
MECTOMOJIOXEHUIO MO YMOUYAHMIO pacyYeTHO OCK.

Mpexze YeM NpUCTYNUTb, B 41aN0roBOM OkHe PacueTHasi U NpoeKTHas
MogAenu BbibepurTe pacyeTHY Mojenb, B KOTOPO TpebyeTcs onpeaenvTs
CMeLLeHus.

1. BbibepuTe getanb B GU3NYECKON MOenn.

2. HaxmuTte npaBoli KHOMKOV MbILN 1 BbibepuTe CBOMCTBA,
ncnosib3yemMble B pacyeTax.

3. B AnanoroBoM OkHe pacyeTHbIX CBOWCTB AeTanu BbiNONHUTE Cejytolime
AencTBuS.

a. [lepenanTte Ha Bknagky NMonoxxeHue.

b. B nonax CmeLieHwne 3ajaiTe CMeLLeHe pacyeTHOM AeTanum OT
pacyeTHOM ocn GU3NYECKO AeTanu B HanpaBAeHUAX rMobasbHbIX
ocen x,y uz.

Mpwv NepemeLLeHNN pacyeTHOW AeTanu B MOAENN 3TV 3HAUEHNS
N3MEHSHOTCS.

Mpu nepemeLyeHUN GU3NYECKON AeTann OHU He CbpacbiBatOTCS.

C. B cnucke PeXkmm npoaosibHOro cABUra yKaxmnTte He0b6XoANMOCTb
y4yeTa NpoAO0bHOIO CMeLLeHNs KOHLoB DX dpur3mueckoli getanw.

CmeLLeHVs KOHLOB onpegenstoT, rae Tekla Structures co3paet
KOHLIeBbIE Y3/1bl PaCYETHOW AeTanu.

d. HaxmuTte kHonky N3MeHUTb.

CM. TaK)Ke
3asaHve nnn n3MeHeHe MeCcToNoNOXeHNA OCU pacveTHON aeTanu (cTp 85)

CeoncTBa pacyeTHon getanu (ctp 137)

C6poc peAaKTUPOBaHMA pacyeTHbIX geTanei

Ec/n MecTononoXeHUs pacyeTHbIX AeTaneit 6bl1M M3MeHeHbI C MOMOLLbHO
pyyek, Ansi BbIGPaHHbIX PACYETHbIX AeTasieil MOXHO BOCCTAHOBUTL
NpesyCMOTPEHHbIE MO YMOMYAHNIO HACTPOMKN pacyeTa.

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

2. B amanoroBom okHe PacyeTHas u NpoeKTHas MoAenu BbibepuTte
pacyeTHyt MoAeNb, B KOTOPOV TpebyeTca cOpoCcUTb pesakTupoBaHme
AeTanein.

3. BblbepuTe geTanu, KOTopble cieayeTt c6pocuThb.
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4. Ha Bknagke PacyeT n npoekTnpoBaHme Bbibepnte COpOCUTL
pepakTUpoBaHue BblI6paHHbIX AeTaneun.
CM. TakXxe

OnpegeneHre MeCTONONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

N3MeHeHVe pacyeTHbIX geTanen (cTp 73)

7.6 KonupoBaHue pacyeTHoOI geTanu

MOXHO co3gaBaTb KOMun CyLecTByrOL X paCyeTHbIX AETaHEVI BMecCTe C
NMPpMMEHEHHBLIMU K HM CBOVICTBAMU CMEeLLEHNAMN Y3/10B.

Hanpumep, ¢ NOMOLLbIO KOMMPOBAHUS MOXHO NPUMEHUTb HAaCTPOMKM
pacyeTa K nosTopsowymMmcs pamaM. CHavana nprMmeHuTe Tpebyemble
HACTPOWKM pacyeTa K OAHOM pamMe. 3aTeM CKONVpPYynTe HaCTPOMKM Ha Apyrme
aHANOrMYHbIE paMbl.

1.

Ha Bknagke PacyeT v npoekTupoBaHuMe BbibepuTe PacueTHble 1
NpoeKTHbIe MoAenNn.

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

B dumsnueckor mogenu BblbepuTe feTanb, KOTOPYH TpebyeTcs
CKONMpoBaThb.

BbINONHWTE O4HO U3 CieyoLWmnX AeNCTBUN.

+ Ha Bknagke MpaBkKa BblibepnTe KonupoBaTh.

* LlenkHuTe NpaBow KHOMKOWN MbIWN 1 BbibepnTe KonnpoBaTb.
YKaxnTe NCXOAHYH TOUKY A5 KOMMPOBAaHUS.

YKaxnTe ofiHy NN HECKONBKO JOMONHUTE/IbHbIX TOYEK Ha3HauYeHs.

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

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

Ecnun pusmyeckas geTanb B KOHEYHOM TOUKE ellle He BXOAMT B PaCUETHYHO
Mogenb, Tekla Structures fo6aBAsieT AeTaNb B pacHeTHYH MOZENb.

Ansa npekpaweHns KONMPOBaHNSA BbIMONHUTE O4HO 13 CNeAyLLNX
AENCTBUN.

*  Haxmute KHoONky knasuLy Esc.

* LlenkHuTe NpaBow KHOMKOWN MbILWN 1 BbibepnTe OTMeHa.
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CM. TaK)Ke

N3MeHeHVe pacyeTHbIX geTanen (cTp 73)

7.7 YpaneHue pacuyeTHOI getanm
JleTany MOXHO yAansiTe U3 pacyeTHbIX Moenen nyTeM yaaneHnsa pacyeTHbIX
AeTanein.

Ecnn copepxrmoe pacyeTHol mogenn — MonHaa Moaens, Npu yaaneHum
pacyeTHon getanu Tekla Structures 6yaeT nponyckaTb 3Ty AeTajb B pacyeTe.
Ecnn cogepxurmoe pacyeTHOM mogen — BblbpaHHble AeTanu n Harpysku
nnn 3apaTb OCHOBaHUE MoAenu, Bbi6paB AeTanun N Harpysku, npu
yaaneHnu pacyeTHomn getanu Tekla Structures yaansieT getanb U3 pacyeTHOM
Mozenu.

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

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

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

+  HaxwmwnTte knasuwy Delete.

COBET 4YT06bI OTMEHUTL KOMaHAy YAaNuUThb:

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

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

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

Cozepxnmoe pacyeTHoM Mogenu (cTp 55)
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8 ObbeanHeHe Harpysok

B aTOM paszene paccmaTpuBaeTCs NpoLecc coueTaHus Harpysok Tekla
Structures.

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

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

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

+  Kog MogenpoBaHus Harpysku (ctp 125)
*  KoaddunumeHTbl coueTaHnsa Harpy3ok (ctp 126)
*  Tunbl coyeTaHni Harpysok (ctp 127)

+ CoBMeCcTMOCTb rpynn Harpysok (ctp 21)

Cm. TakXKe

O coueTaHusax Harpys3ok (ctp 90)

ABTOMaTM4Yeckoe Cco3jaHue coyeTaHnm Harpysok (ctp 91)

Co3paHve coveTaHMa Harpysok (cTp 92)

VI3ameHeHVe coueTaHna Harpysok (ctp 94)

KonnpoBaHuve coveTaHnin Harpy3ok Mexay pacyeTHbIMU Mogensmu (cTp 94)

YpaneHue codeTaHUin Harpys3ok (ctp 96)
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8.1 O couyeTaHMAX Harpysok

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

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

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

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

CM. Takxke

ABTOMaTu4yeckoe co3jaHune codeTaHnin Harpysok (ctp 91)

Co3gaHve coveTaHMa Harpysok (ctp 92)

I3amMeHeHue coueTaHnsa Harpysok (ctp 94)

KonupoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YpaneHue coyeTaHnin Harpysok (ctp 96)

8.2 ABTOMAaTMuUecKoe CO3AaHUE COUeTaHUM Harpy3oK

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

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

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

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

3. B amanoroBom okHe CoUeTaHMA Harpy30K HaXxXmuTe KHOMKY
CdopmupoBaTs.

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

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

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

*  N3meHuTe KO3PPMumeHThl. HaxxmuTe KHomnky OK ans coxpaHeHns
N3MEHEeHWI.

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

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

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

e. Haxmute OK ans co3gaHnst cOMeTaHu Harpysok.

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

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

Cm. TakXKe

3aZaHvie HOPMbl MOZEeNVPOBaHWSA Harpy3ok (cTp 18)
KoaddunumeHTbl coveTaHnA Harpy3ok (ctp 126)
Tunbl coveTaHU Harpysok (ctp 127)

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

YpaneHue codeTaHUin Harpy3ok (ctp 96)
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8.3 Co3pgaHwue coyeTaHUS Harpysok

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

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

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

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

B ananoroBom okHe CoveTaHme Harpy3oK BbINOJHUTE CiejytoLume
AEeNCTBUA.

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

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

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

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

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

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

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

Cm. TakXKe

3aZiaHvie HOPMbl MOAeNVPOBaHWSA Harpy3ok (cTp 18)
Tunbl coveTaHU Harpysok (ctp 127)

KoaddunumeHTsl coveTaHnsa Harpy3ok (ctp 126)
ABTOMaTMYecKoe Co3jaHuve coyeTaHn Harpysok (ctp 91)
VI3ameHeHVe coueTaHmnsa Harpysok (ctp 94)

YpaneHue codeTaHuin Harpy3ok (ctp 96)
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8.4

8.5

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

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

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

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

3. B amanoroBom okHe CoyeTaHMA Harpy3oK BbINOJHWTE ClejytoLume
JencTBuS.

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

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

c. Haxwmute kHornky OK Ans coXxpaHeHNs U3MEHEHWIA.

CM. Takxke

ABTOMaTu4yeckoe co3jaHune codeTaHuin Harpysok (ctp 91)

CosgaHune coveTaHmsa Harpysok (ctp 92)

KonunpoBaHe coueTaHn Harpy3ok Mexay pacyeTHbIMU Mogenamun (cTp 94)

YaaneHue codeTaHnn Harpysok (ctp 96)

KonnpoBaHue coueTaHM Harpysok Mexxay
pacyeTHbLIMM MoAeNsAMU

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

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

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

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

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

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

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

b. HaxmuTe KkHornky CoXpaHUTb Kak.

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

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

KonnpoBaHue coueTaHU HarpysoK U3 gpyroivi pacveTHoii
Moaenu

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

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

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

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

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

5. B amanorosom okHe Moaenu pacyéTta 1 NpoeKTUPOBaHUS:

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

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

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

b. HaxmuTte KHOMKy 3arpysmTb.

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

8.6 YpaneHue coueTaHUin Harpysok

B Tekla StructuresmMoxHO yaansaTb cOYeTaHNsA HAarpy30K pacyeTHOM MOAen Mo
OAHOMY, Bbl6paB HECKONLKO NN BCE.

1. Ha Bknagke PacueT v npoekTUpoBaHue BbibepuTe PacueTHble N
npoeKTHble Mogenu.

2. B ananoroBom okHe Mogenu pacyérta v NpoeKTUPOBaHUS:

a. BbibepuTe pacueTHyO MOZenb, U3 KOTOPOW TpebyeTcs yaanntb
coYeTaHWNs Harpysok.

b. Haxmunte CoueTaHmsA Harpysok.

3. B awnanoroBoM okHe CoyeTaHMs HarpysoK BbIMOJIHATE O4HO 13
CNesyroLnX 4eACTBU.

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

«  Ypepxusas knasuwy Ctrl nnum Shift, BbibepuTte HeCKObKO coveTaHU
Harpy3ok Anga yaaneHusa. HaxmuTe kKHonky YaanuTb.

*  Y706bI YAaNNTb BCE COYETAHMS HArpy3oK, HAXKMUTE KHOMKY YAANUTb
Bce.

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

CM. Takxke
VI3amMeHeHVe coueTaHnsa Harpysok (ctp 94)
ABTOMaTu4yeckoe co3jaHune codeTaHuin Harpysok (ctp 91)

Co3gaHve coveTaHmMa Harpysok (cTp 92)
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9 PaboTa c Mogensamu pacyerta u
NPOEKTNPOBAHUS

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

CM. CCbINKW HMXeE:

MpocMoTp NpesynpexaeHnin o pacyeTHOW mogenn (ctp 97)
JkcnopT mogenn 13 Tekla Structures B npunoxeHve pacyeTa (cTp 99)

NMnopT n3meHeHuin n3 Tekla Structural Designer B pacyeTHyrO0 MOZenb
(ctp 103)

Ob6beanHeHVe pacyeTHbIX MOZenen npuv NCrnoib30BaHUN NPUNOKEHUIA ANS
pacyerta (ctp 107)

CoxpaHeHue pe3ynbTaToB pacyeTa (ctp 110)

[MpocMoTp pe3ynbTaTtos pacyeta getanu (ctp 111)

OTobpaeHMe pacyeTHOro Knacca B Bugax mogenu (ctp 112)

OTobpaxeHVe HOMepOoB pacHeTHbIX CTEPXKHEN, 31eMeHTOB 1 y3710B (cTp 112)

OTobpaxeHune ko3ddurLMeHTa NCNONb30BaHWA AeTanen (cTp 113)

9.1 MpocMoTp npeaynpeXX[eHuiA o pacueTHo Moaenn

Ecnn npm co3gaHnm pacyeTHOW MoZenu BO3HUKAM npobnemsl, Tekla
Structures otobpaxaeT npeAynpeanTebHbI 3HaK B 4NaIOFOBOM OKHe
PacueTHble U NpoeKTHbIE MOAENW, KOTAa Bbl BbIbpaeTe pacyeTHYHo
MoZJesb.

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

2. B amnanoroBom okHe PacuyeTHble N NnpoeKTHble Mmoaenwu:
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BbibepuTe pacHeTHyr MOZeNb.

b. Ecnv npesynpeanTenbHbIA 3HAK MPUCYTCTBYET, HAXMUTE KHOMKY
Moka3biBaTb NpeAynpeXXaeHusl.

Tekla Structures BbIBOAUT AMANOrOBOE OKHO MPeayrnpexaeHuns ¢
nepeyvyHem TUNoB NPo6aeM, BO3HMKLLMX NPU CO34aHMM PaCUYeTHOM
mozenun. Hanpumep:

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

- Mpegynpexaenne: MNosTopatowmecs Harpyskn (1)

oK MogpobHee...

Homepa B ckobkax — 3TO KONMYeCTBO Npobsem JaHHOMo TMna B
pacyeTHOW Mozenu.

3. HaxmuTte kHonky NMoapo6Hee B A1anoroBoM OKHe NpeaynpexaeHus,
UTObbI Y3HATL HoNbLLe.

Tekla Structures BbIBOAUT NOAPOOGHBIA CANCOK MpeaynpexaeHuii n
owmbok. Hanpumep:

& Cnucok = O x
OTyer

Mpemynpexnenne: CTepEHM HakIaIHBSaDTCA OpYT Ha OPYTa ~
Mpofmema 1

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

Om+Srxa: PachOpeOencHMe HaTRYSEM

BosMoEHaA NPMYMHE:

- CmmBra MONEIMpPOBEHNA HaTDY3IO0H

- OrpaBEMYMEEDNAaA DaMxa HaUPY3KM CIMIKCM Mana

- $MNBTp HATDYIOK CIOMIKOM V3KIGL

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

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

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

oK
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*  Ecan BbIBpaTh CTPOKY € ngeHTndumkatopom obbekta, Tekla Structures
BbIAENNT 1 BblibepeT B MOAeN COOTBETCTBYHOLLNI 06beKT, HanpumMep
pacyYeTHYIO feTanb, CTepXXeHb, y3en, HarpysKky nan prsnyeckyto
Aetaneb.

Bbl6|/|paTb oTAeNbHbIE pPaCYeTHbIE 3/IEMEHTbI HEJIb3A.

* LlenkHyB CTPOKY C naeHTUdMKaToOpoM 06bekTa NpaBot KHOMKOM
MbILL, MOXHO MOAYyYNTb AOCTYN K MEHIO 06 bekTa 1 BOCMO/1b30BaTbCS
TakKMMU KOMaHzamu, kak 3anpocmTb 1 MacwuTtab no BbibpaHHOMY.

« Eon Bbl6paTb CTPOKY C KOOpAnHaTaMi MeCTOMNONIOXKEHNA, B MOAE N
NoABATCA YKa3aTesi B BUAe pOM6OB, KOTOPbIMIA 0603HayYeHo MecTo
BO3HWKHOBEHWSI OLLNOKN.

Hanpvuvlep, ecnnm gna coegnHeHunA p,eTane|7| H606X0,£l,l/lMa KecTKadA
CBA3b, HO XXECTKNE CBA3N OTK/IHOYEHbI B HaCTpOIZKaX, yKa3aTtennm 6yﬂ,yT
HaXognTbCA TaM, rae 40J1KHbI 6bITb KOHLUbI XKECTKOW CBA3N:

CM. Takxke
CoszaHune pacyeTHbIX Mogenei (cTp 53)

PaboTa c MoZensmum pacyeTa 1 NpoeKkTMpoBaHus (cTp 97)

9.2 3kcnopT mogenu u3 Tekla Structures B npuno>xeHue
pacueTa

N5 BbINONHEHNS pacyeTa KOHCTPYKUMiA B Mogenun Tekla Structures
HeobX0ANMO 3KCMOPTUPOBATb PACUHETHYHO NN GU3NYECKYIO MOZeNb B
npuaoXeHVe pacyeTa. B kauecTBe NpUNoXeHUst pacyeTa MOXHO
ncnonsb3osaTtk Tekla Structural Designer, Hanpumep.

dKcnopT pacyetHou moaenwm B Tekla Structural Designer
AaHHble pacyeTHO Mogenn Tekla Structures MoXxHO skcnopTupoBaTh B Tekla
Structural Designer BmecTe ¢ $p13M4ecKon Moge bto. DKCNOPTUPOBAHHbIN
dalin . cx1 MOXHO nmnopTmpoBaTb B Tekla Structural Designer ans
06HOB/IEHNSA CYLLLECTBYHOLLEV MOZeNU NN AN co34aHnsa HoBon mogenn Tekla
Structural Designer Ha ocHoBe pacyeTHo mogenn Tekla Structures.

Ecnny BaC Ha KOMMbOTEpe yCTaHOBEHbI COBMeCTUMble Bepcum Tekla
Structures n Tekla Structural Designer, B xoe 3kcnopTa TakXe MOXHO CO34aTb

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 99 SkcnopTt Mogenu un3 Tekla Structures B
npuIoXeHne pacyeTa



1A 06HOBUTBL COOTBETCTBYHOLLYHO Mogenb Tekla Structural Designer
(bann . tsmd), KOTOpasi 3aTeM aBTOMaTn4yeckn oTkpoeTcs B Tekla Structural
Designer.

OrpaHuyeHns:

+  CTeHbl, COCTOSILLMX N3 HECKOIbKMX CErMEHTOB, He 3KCMOPTUPYHOTCS.
SKCNOPTMPYIOTCSA TONBLKO CTEHbI C OA4HOW pacyeTHOM 061acTbH.

+  CTeHbl CO CKOLLEHHbIMU YrNaMu 3KCNOPTUPYHOTCS 6e3 dacok.

« Tpoembl B 6ETOHHbIX CTEHAX 3KCMOPTUPYHOTCS TONBKO MPY YCI0BUM, YTO
CTEHbI 1 NMPOEMbI UMEOT NPSMOYTrONIbHYH GpopMmy.

+  dusmyeckoe NONOXeHME IKCMOPTUPOBAHHbIX COCTaBHbIX 6banok B Tekla
Structural Designer MOXeT He COOTBETCTBOBaTb VX GpU3NYeCcKoOMY
nonoxeHuto B Tekla Structures. TeM He MeHee pacyeTHOe MoJIoXKeHVe
ABNAETCA NPaBUIbHbIM.

Mpexae Yem NpUCTynuTh:

+  OtkpownTe mogenb Tekla Structures, 13 KOTOpoOI ByAyT 3KCNOPTMPOBATLCA
JAaHHbIE.

* Ecnu Bbl XOTUTE BPYYHYHO yKa3aTb, KakoW TUM 31eMeHTa byaeT
ncrnonb3oBaTbea 4na getann Tekla Structures B Tekla Structural Designer,
3TO MOXHO CZeNaTtb C MOMOLLbIO MO/b30BaTeNbCKOro atprbyTta Tmn
anemeHTa TSD, Tun nepekpbiTUa TSD nnv Tun cteHbl TSD dursnyeckoin
fetanu. B Tekla Structures 3t aTpnbyThl HaxoaATCA Ha Bknasake Tekla
Structural Designer B 411a710roBOM OKHe MONb30BaTeNbCKNX aTPnbYTOB
AeTanu.

HanpviMep, MOXHO yCTaHOBUTL MOJib30BaTeIbCKMI atprbyT Tun
nepekpbiTUsa TSD B 3HaueHMe STEEL DECK 1WAY, a Tun cTteHbl TSD B
3HaueHne MID PIER.

[lononHnTeNbHbIe CBeAeHUs O TUMax 31eMeHTOB CM. B pa3gene Specifying
object types in Structural BIM software B gokymeHTauun no Tekla Structural
Designer.

+ CosgainTe pacyeTHyO Mojenb (CTp 56), BKIKOYaKOLLYHO AeTann, pacyeT
KOoTopbIX TpebyeTcs. YctaHoBuTe Tekla Structural Designer B kauecTBe
NPUIOXKEHVA pacyeTa B CBOWNCTBAX PacyeTHOM MOAe/N.

*  Y6eanTech, UTO pacyeTHble AeTann KOOHH B pac4eTHON Mozenu
napannenbHbl Apyr Apyry.

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

Tak>xe MOXHO OTKPbITb MeHto Palin 1 BbiIbpaTb IkcnopT --> Tekla
Structural Designer c pacueTHOV Mojenbio .

2. B pamanorosom okHe PacyeTHble NnpoeKTHblIe Moaenwn:

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 100 SkcnopTt Mogenu un3 Tekla Structures B
npuIoXeHMe pacyeTa
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a. BbibepuTte pacueTHyt Mozenb Anst SKCHopTa.

Y6eauntecb, uTo napameTp NMpunoxxeHue pacyeTta 415 3TOW
pacyeTHOW MoZenn yctaHosneHo B 3HaueHune Tekla Structural
Designer.

b. HaxmuTe KHOMKYy IKCNOPT.
3. B amanorosom okHe 3kcnopT B Tekla Structural Designer:

a. HaxmuTte KHOMKY ... pAgoM c nonem danin akcnopTa, 4Tobbl 3a4aTb
nanky n nmsa ans eainna skcnopra.

PekomeHayeTcs, YTO6bl B UMeHU daiina 6b1n yKasaHbl MS
pacyeTHOW Moenu, cTagms paboyero npoecca pacyera v
NPOEeKTUPOBAaHNS, a Takxe HarnpasneHue rnepegayn ¢pannos.
Hanpumep, AnalysisModell - A - Initial export from TS
to TSD UM AnalysisModell - C - Further changes from TS
to TSD.

Ecnuy Bac yctaHoBneHa coBmecTumas Bepcums Tekla Structural
Designer, aBToMaTn4eckn BblbrpaeTcs Tmn ¢panna . tsmd.

b. B cnucke CeTKM ykaxuTe, kakue 13 cetok Tekla Structures Bbl xoTuTe
aKcnopTnpoBaTth: Bece, BbibpaHHble 1 Huyero.

Ecnu Bbl Boibpanv BblGpaHHbIe, BbIGeprTe CETKM B MOZENN.

c. [ns npoBepku NpeanoxeHHbIX NpeobpasoBaHuii npodunein n
COPTOB MaTepuranoB OTKPonTe passen NpeobpasoBaHUS U
HaXXMmariTe KHOMKW NpeABapuUTeNbHOro NpocMoTpa.

Mpw 3KCNOpTe NCNONb3YeTCs BHYTPEHHWI CNCOK NMpeobpasoBaHus,
coZepxalnii cTaHAapTHbIe Npoduan 1 copTa matepuranos. Ecan
npodunb NAK COPT MaTepmana Kakon-nmbo geTanm HEBO3MOXHO
npeobpa3oBaTh C MCMOAb30BaHNEM BHYTPEHHEro cnucka
npeobpa3oBaHNs, ero 3KCNOPTUPOBAHHOE NMSA B Tabamuax
Npeo6pasoBaHusa byseT 3amMeHeHO CneayroLLer HaAMUCbHo:

--- NO MATCH ---

d. Ecnu BMecTo MMeHU B Tabanue NpucyTcTByeT HaAMNUCb ——— NO
MATCH --- WAV Bbl XOTUTE NepeonpeiennTb CTaHAapTHoe
npeobpasoBaHe, MOXHO Npeobpa3osatb NPOGUAN U MaTeprans
cnesyroLmm 06pasom:

+ Co3gaiiTe B TeKCTOBOM pegakTope dainn npeobpa3oBaHuUs
npodwuner n/nan copToB MaTepranoB N COXPaHUTE ero C
paclnpeHnem .cnv.

+ B TekctoBoM ¢aiine BBeguTe nmsa npodunsg am copta matepmana
B Tekla Structural Designer, (ana npodwnein) cumBon # 1 Koz

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 101 SkcnopTt Mogenn un3 Tekla Structures B
npuaoXeHne pacyeTa



npoduns, a 3aTeM 3Hak paBeHCTBa (=) U COOTBETCTBYHOLLIEE NMS B
Tekla Structures.

BO3MOXHO, MeeT CMbIC/1 06paTUTLCS 3@ MOMOLLIbIO B CTYXOY
noagep>xku Tekla B Balem pervioHe.

+ B nonax ®anin npeobpasoBaHnsa npoduneni 1 daiin
npeo6bpasoBaHUA MaTepuanoB ykaxumte dannbl
npeobpasoBaHus, KOTOpble ByAyT NCMONb30BaTLCA A5
conocTasneHus npodunien n CopToB MaTepranos.

Ecnn dalinel npeobpasoBaHMs He NCMONb3YHTCS, AeTanu C
nNpodUNAMU UK COPTaMU MaTeprnanoB, KOTOPbIE He yAaeTcs
npeobpa3oBaTb, BCe PaBHO ByAyT CO3AaHbl, OAHAKO B HUX BYAyT
MCMoNb30BaTbCs NPOGUAN UK COpTa MaTepuranoB 13 dalina
3KCMOpPTa, KOTOPble MOTYT OKa3aTbCsl HeAeNCTBUTENbHBIMU.

e. Haxmute KHOMKy IKCNOPT.

B yka3aHHoOW BaMu nanke cosgaetca ¢dain ¢ paclupeHmem .cxl u
yKa3aHHbIM BaMu nMmeHeM. Kpome Toro, npu Belbope Tuna ¢arina
aKcnopTa . tsmd CHayana cosgaetcs dann . cx1, M NoC1e UMEHU 3TOro
darina pobaenseTcss MeTka BpeMeHWU.

4. Ecany Bac yctaHoBneHa coBMmectumas Bepcus Tekla Structural Designer n
BblbpaH TN ¢arina akcnopTa . tsmd, Tekla Structural Designer 3anyctut
mactep BIM Integration : Structural BIM Import. BeinonHute
cneayroLlme fencTBus:

a. [pocMoTpuTe HAcTPOliKK B MacTepe 1 Npu Heo6XoAMMOCTH
n3MeHuTe nx, Haxxnmas Next Ans nepexoaa Ha cnesyroLLni Lwar.

Hanpumep, MOXHO 3a4aTb CTPOUTENbHbIE HOPMbI U yKa3aTb, NepBas
NV 3TO Nepegada AaHHbIX 13 Tekla Structures B Tekla Structural
Designer nnn obHoBNEeHMe CyLLLeCTBYOLLE MOZenn.

[lononHnTeNbHbIe CBeAeHMs O MapaMeTpax cM. B pasgene 'Import a
project from a Structural BIM Import file' B pykoBogcTBax
nonb3oBatens Tekla Structural Designer.

b. 3aKkoH4MB KOPPEKTUPOBATL HACTPOLKM, HaXMUTe KHOMKY FOTOBO Ha
nocnesHeM Liare macrepa.

B ykasaHHO BaMu nanke co3gaetca ¢ann Tekla Structural Designer
(.tsmd) C yKa3aHHbIM BaMU VIMEHEM.

3aTteM MOXHO HavaTb paboTaTth ¢ Mogenbto B Tekla Structural
Designer.

O Tom, Kak umnopTmposaTtb daiin . cx1 B Tekla Structural Designer Ha gpyrom
KoMMblOTepe, HanpumMmep, cM. pasgen 'Import a project from a Structural BIM
Import file' B pykoBoacTBax nonb3oBatens Tekla Structural Designer.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 102 SkcnopTt Mogenn un3 Tekla Structures B
npuaoXeHne pacyeTa
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dKkcnopTt pusmnueckoii mogenu B Tekla Structural Designer
Ecnuv Bbl He XOTUTe co3jaBaTb pacyeTHyr0 Mogenb Tekla Structures n
ncnosb3osaTth ee Ana skcnopTa B Tekla Structural Designer , Bbl MoXeTe
3KcnopTMpoBaTh $pumsmyeckyto Mogenb Tekla Structures 1 ncnonb3osaTb ee
Ansa pacyeta B Tekla Structural Designer.

MPUM. PekomeHayeMm skcnopTupoBaTh B Tekla Structural Designer nmeHHO
pacyeTHyt MoAenb. 3To obecreyrBaeT 60Jiee BbICOKYH PaCYeTHYH
CBA3HOCTb M MO3BOSET MNONYUYnUTb Hoslee ToOUHYO Mogesb B Tekla
Structural Designer, yem nNpw 3kcnopTte Gr3nNYecKon Moaenu.

JlononHuTenbHbIe cBeAeHNsA 06 skcnopTe Gr3nyeckon Mogenu CM. B pasgenax
Skcnopt B Tekla Structural Designer v MprMepHbIV Npouecc paboTsbl ¢
nHTerpauven mexay Tekla Structures n Tekla Structural Designer.

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

AnA BbIMONIHEHWA pacyeTa KOHCTPYKLWMI B pacdeTHon mogenn Tekla Structures
C MOMOLLbIO MPUIOXKEHA pacyeTa HeObXOANMO 3KCMOPTUPOBATL PACHETHYHO
MoZesb B nanky. Mo yMon4aHuio B KayecTBe Narnku 3KcrnopTa UCnosb3yeTcs
narka TekyLien mogenun. Npu HanuuMm NPAMOU CBA3N C MPUIOXKEHNEM
pacyeTa nocse 3KcrnopTa pacyeTHon mogenn 13 Tekla Structures B 310
NPUIOXeHVe pacyeTHas MoJe/ib aBTOMaTUYECKN OTKPOETCS B MPUNOKEHUN.

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

2. [puv Heob6X0AMMOCTI 3aAalTe Nanky 3KkcnopTa.

a. B pamanoroBom okHe PacueTHble U NPOEKTHbIe MOAENN BbibepuTe
MOZENb AN1A 3KCMOPTa, a 3aTeM HaxmuTe KHornky CBOMCTBa....

b. B ananoroBoM okHe CBOMCTBA pacyeTHOV MOAENU HaxXMUITe
KHOMKy Bbl6paTb nanky Ansa 3KcnopTa Ha Bkazke PacyeTHas
Moaenb.

c. B amanorosom okHe O630p NANOK HalaMTe Nanky 3KCNopTa U
HaxxmMuTe KHonky OK.

d. Haxmure kHornkKy OK, 4Tob6bl COXpaHUTL HAaCTPOMKM Mankuy 3KCrnopTa
B CBOMCTBax pacyeTHOW Moaenn.

3. B AananoroBoM okHe PacyeTHble U NpoeKTHbIe MOoAEeNu:
a. Bbibepute pacyeTHyt0 MoZenb AN 3KCNopTa.
b. HaxmuTe KHOMKy IKCNopT.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 103 WmnopT nameHeHn n3 Tekla Structural Designer
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9.3 UmnopT usmeHeHuniui us Tekla Structural Designer B
pacyeTHyl0 Mmopenb

Ecnm Bbl ncnonb3yete Tekla Structural Designer B kauecTBe NpUIOXeHNS
pacyeTa, Mocae BbIMOJIHEHWS pacyeTa 1 BHECEHWNS N3MEHEHWI B MOe b B
Tekla Structural Designer MOXXHO MMAOPTUPOBAaTb 3TV U3MeHeHus B Tekla
Structures.

MOXHO MMNOPTUPOBAaTb HOBbIE AeTanu, co3zaHHble B Tekla Structural
Designer, n3ameHeHus B npodunax n matepranax, NpoekTHoe apMUpoBaHMe, a
Takxe Apyrve pesynbtatbl pacyeTa.

MecTononoxeHue cyLecTByoLWMX geTanen B Mogenn Tekla Structures He
N3MeHseTCs, Jaxe eCnu Bbl MepemMecTuan COOTBeTCTBYoLWMe aeTann B Tekla
Structural Designer.

Ans MMNopTa apMUPOBaHKMSA HEOBXOAMMO, UTObbI Ha KOMMbIOTEpe 6bINK
yCTaHOBNEeHbl coBMecTUMble Bepcumn Tekla Structures n Tekla Structural
Designer; Takxxe He0b6xo4MM AOCTyN K ncxogHoMy ¢ainy Tekla Structural
Designer (. tsmd).

1. OtkpownTe mogenb Tekla Structures, B KOTOpYHO Bbl XOTUTE
NMMNOPTMPOBATb AaHHbIE.

2. HaBknagke PacueT 1 npoeKTupoBaHue BbibepuTe PacueTHble U
NpoeKTHble MoAenu.

3. B Aamanorosom okHe PacyeTHble NnpoeKTHblie Moaenun:

a. BbibepuTe pacyeTHyH MoZesNb, MMMAOPT B KOTOpPYtO 6yaeT
NpPON3BOANTLCS.

b. HaxmuTe kHonky Mony4YnTb pesynbTaTbl.
4. B ananorosBom okHe UmnopT n3 Tekla Structural Designer:

a. HaxmuTte KHOMKY ... pagom c nonem ®aiin UMNOPTa, YTO6bLI HANTU
3KCNopTUpPOBaHHbIN 13 Tekla Structural Designer ¢ain n BoibpaTb
ero.

YT06bl NMMOPTMPOBAaTL apMUPOBaHMe, BbibepuTe NCXOAHBbIN dalin
mogenn Tekla Structural Designer (. tsmd). Habopbl apmaTypbl MOTyT
6bITb CO3ZaHbl 418 6/104HbBIX PYHAAMEHTOB, T€HTOUHbIX
dyHAAMEHTOB, 6an0K, KOMOHH U cTeH. CeTKn He nepeAaroTCs.

b. BblbepuTte oAnH 13 CNesyOLWMX BapUaHTOB 06paboTKM CeToK:

*  WNmnopTupoBaTb ceTKU 13 Ppaitna nmnopTa: IMHUN CeTKN 13
darina nmnopTta 6yayT MMNopTHpPOBaHbl B Mojesnb Tekla
Structures. byAeT co3aH PUCYHOK INHWIA CETKW, U BCe
NMMOPTUPOBAHHbIE INHNW CETKN ByAyT NPUCOefMHEHbI K 3TOMY
PUCYHKY B KauecTBe OTAe/IbHbIX INHWNA.

*  Ypanutb cywiectBylowme cetku Tekla Structures: npu
NMMOpTe BCe TMHUU/MNOCKOCTM CEeTOK 13 TekyLlel Mogenu Tekla
Structures 6yayT yAaneHsl.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 104 MmnopT nameHeHn 13 Tekla Structural Designer
B pacyeTHY MOZJe/b



C. Ecnn BbI XOTUTE YAaNUTb NPOEMbl B MePeKpbITUAX N CTEHAX B MOZENN
Tekla Structures, paHee nmnopTrpoBaHHble 13 Tekla Structural
Designer, yctaHoBUTe GNaxok YaanmTb paHee MMNOPTNPOBaHHbIE
npoemsl.

d. OrtkpouTe passen MecTononoXXeHUen yKkaxunTe, B Kakoe MecCTo Bbl
XOTUTEe UMMNOPTUPOBATL MOAeNb. BbiMoHNTE OAHO 13 CleayOLLNX
AeNCTBUI:

* Bnonax X, Y nZ sseante cMeLLeHUs UIMMOPTUPYEMOI MOAeNn
OTHOCUTENbHOrO rMobanbHOro Hayana koopamHat B Mogenn Tekla
Structures.

*  HaxmunTe KHOMKY YKasaTb 1 yKaXuTe MecTornosioxeHme anis
TOUKW OTCHETa UMMOPTUPYEMO MoZenn B mogenu Tekla
Structures.

Takke MOXHO 3a4aTb noBOPOT.

e. B pa3gene ApmaTypHble CTEPXKHM YKaXNTe, UMMOPTUPYHOTCS N
apMaTypHble CTEPXHM, @ TakxKe Kak OHV UMMOPTUPYHOTCS.

O6paTnTe BHMMaHMe, YTo pa3gen ApMaTypHble CTEPXKHU 1
napameTpbl B HEM CTAHOBATCHA AOCTYMHbI TO/IbKO NOC/1e Bbibopa B
KayecTse ¢arina nmnopra $arna ¢ pacluMpeHreM . tsmd.

f.  [lna npoBepkn NpesnoXeHHbIX Npeobpa3oBaHnii Npoduieit, COpTos
MaTepuranoBs 1 COPTOB apMaTypbl OTKPONTe pasjen
Mpeo6pa3oBaHmnA N HaxXMMaKTe KHOMNKW NpeABapuTeibHOro
npocmMoTpa.

Mpyv MMNOPTE NCMONb3YeTCA BHYTPEHHUIN CMCOK Npeobpa3oBaHus,
cogepxawunii ctaHgapTHele npoduam un copta. Ecam npodunb nan
COPT KaKon-nnbo AeTanm HEBO3MOXHO Npeobpa3oBaTh C
MNCNO/Ib30BaHVeM BHYTPEHHEero cr1cka npeobpasoBaHus, ero NMs B
Tekla Structures B Tabnnuax Npeob6paszoBaHuA 6yseT 3aMeHEHO
cnepytoLein HaANUCbHo:

--- NO MATCH ---

g. Ecav BMecTo nMeHu B TabnuLe NpuUcyTcTBYeT HaAMUCb ——— NO
MATCH --- WV Bbl XOTUTE NMepeonpeAennTb CTaHAapTHoe
npeobpasoBaHKe, MOXHO NpeobpasoBaTtb Npoduan, MaTepuansl 1
CopTa apmaTypbl CeAyoLLM 0bpasom:

+ Co3gaiTe B TeKCTOBOM pezakTope dainn npeobpa3oBaHus
npodwuner, MaTepranos U/Unn COPTOB apMaTypbl 1 COXpPaHUTE
ero ¢ paclwipeHmnem . cnv.

« B TekcToBOM daline BBegMTE UMSA Npoduas, copTa MaTepmana nnu
copTa apmaTtypbl B Tekla Structural Designer, (ana npodunein)
cumBon # 1 Kog Npoduns, a 3aTeM 3HaK paBeHCTBa (=) U
cooTBeTCTBYIOLEee M4 B Tekla Structures.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 105 MmnopT nameHeHn n3 Tekla Structural Designer
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BO3MOXHO, MeeT CMbIC/1 06paTUTLCS 3@ MOMOLLIbIO B CTYXOY
noagepxku Tekla B Balem pervioHe.

B daiine npeobpaszoBaHmst COPTOB apMaTypbl aHANOMNYHbBIM
06pa3oM yKaxmTe COnocTaBeHNs pa3MepoB A5 COpTa B CTPOKaX
noZ MeHeM COpTa, CAeNaB OTCTYN C MOMOLLIbIO KNaBMLLN
Tabynaynu.

Gr. 60=A615-68
TsdSizel=TsSizel
#3=#14
#6=1#18

TSDgrade=TSGrade

[-..]

* B nonax ®auin npeo6pasosaHnsa npodunent, Pauin
npeo6pasoBaHuA MmaTepuanos 1/ Paian npeobpasosaHus
apMaTypbl ykaxuTe daiinibl npeobpasoBaHms, KOTopble byayT
NCMONb30BaTbLCA AJ19 CONOCTaBNEeHUS MPOdUIIEen N COPTOB.

Mone Pain npeo6pasoBaHMNA apMaTypbl JOCTYMHO TO/ILKO MNP
YyCNOBUW, YTO y BaC yCTaHOBNeHa coBMecTMast Bepcna Tekla
Structural Designer n agna nmnopTa BblbpaH ¢alin ¢
pacwipeHmnemMm . tsmd.

Ecnn dalinel npeobpasoBaHNs He MCMONb3YHTCS, AeTanu C
npodUNAMU K CopTaMmn MaTeprnanoB, KOTOPbIE He yAaeTcs
npeobpa3oBaTb, BCe paBHO BYAyT CO3AaHbl, OAHAKO B HUX BYAyT
MCNoNb30BaTbCs NPOGUAN UK COpTa MaTepranoB 13 dalina
MMMOpPTa, KOTOPbIE MOTYT 0Ka3aTbCs HeAelCTBUTENbHBIMU.

h. YcraHoBuTe dnaxok MokasaTb MHCTPYMEHT CpaBHEHUsI Moaenei
BHW3Y AMaNoroBOro okHa.

i. Haxmwute kHonky MmnopT.

B avanoroBom okHe MIHCTPYMEHT cpaBHeHUs moaeneii
oTO6paXxatoTca BCe geTanu co ctaTycamum flo6aBneHo, O6HOBNEHO,
YpaneHo vinv be3s nsmeHeHUIA.

5. B ananoroBom okHe IHCTPYMEHT cpaBHeHUs Mogenei npummnte nnu
OTK/IOHNTE M3MEeHEHMS CneayoLm 06pasom:

a. [lepenante Ha COOTBETCTBYIOLLYHO BKNaaKy: lobaBneHo,
O6HoBNEHO, YaaneHo nnv bes nsmeHeHum.

b. [na otobpaxeHns CBONCTB 06beKkTa BblbepuTe 06bEKT N3 CMCKa
cneBa.

Ecnn BbI6paHHbI 06beKT 6bl1 0BHOBNEH VAV YAaneH UIn He Bbin
N3MeHeH, 06BEeKT TakxXe BblAeNseTcs B MOAENN.

PaboTa ¢ MmogensiMun pacyeTa 1 NPOEKTUPOBAHNSA 106 MmnopT nameHeHn n3 Tekla Structural Designer
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C. YTobbl J06aBUTL K UMEHU 06beKTa B CNCKe CPaBHEHNS
naeHTndunkaTop atoro obbekTa Tekla Structures, yctaHoBuTe dnaxok
MokasbiBaTb naeHTUPUKATOPLI AeTanemn.

d. YT0b6bl yMEHLLNTE 06BbEM MHPOPMaLMK, OTobpaxaemMon 06
06HOBNEHHbIX 06BbeKTax, yctTaHoBuTe dpnaxok MokasbiBaTb TONbKO
N3MeHEeHHbIe NonA.

BMecTo BCex CBOWCTB 06bEKTOB byAyT 0TOH6paxaTbCsi TONIbKO Te
3HaYeHWs, KoTopble BbIN N3MEHEeHbI.

e. HaBknagkax flo6aBneHo, O6HOBNEHO 1 YaaneHo yb6eanTech, 4YTo
PSAOM C KaXAbIM 06BEKTOM (M1 TUMOM 06 bEKTOB), KOTOPbIM
TpebyeTcs MMNOPTUPOBATL NI OOHOBUTL, YCTaHOBAEH Gaxok.

f.  Ha Bknagke O6HOBMIEHO A15 KaX/J0ro 06HOB/ISIEMOro 06beKkTa
BblbepuTe 06BEKT 13 CAMNCKA C/1eBa, @ 3aTeM B CMNCKe CBONCTB
ycTaHoBuTe ¢praxxok MPUMEHNTb 06HOBNEHUSA PSA0M C KaXAbIM
CBOWCTBOM 06Bb€eKTa, 3HaUeHme KOTOpOoro TpebyeTcsi 06HOBUTD.

g. Ecaum Bbl XOTUTE NCKNIOUNTL 06BEKTbI, KOTOPbIX PaHbLLE He 6bI10 B
mogenn Tekla Structures, HO KOTOpble NPUCYTCTBYIOT B paiine
nMnopTa, CHUMUTE $pnaxok lo6aBNTb HOBblE 06BHEKTDI.

h. Ecnuv Bbl XOTUTe yAaNNTb 06beKTbl, KOTOPbIE B JaHHbIA MOMEHT
NpucyTCTBYHOT B Mogenu Tekla Structures, HO KOTOpbIX HeT B paline
MMMOpPTa, yCTaHOBUTE GNaxoK YAannTb TeKylue 06 beKThbl.

Ecnn cHATb 3TOT Gpaxok, 06beKTbl yAansaTbCs He byayT.

i.  HaxmuTe kHonky MPUHATL U3SMEHEeHUS, YTO6bl 3aBEPLUNTL MMOPT
C UCMO/Ib30BaHMEM TeKYLLMX HACTPOEK.

B paszene XXypHan o6pa6oTku gruanorosoro okHa Mmnopt us Tekla
Structural Designer oTobpaxaeTcs pe3ynbTaT UMMOPTa — Hanpumep,
KONMYeCTBO MMMOPTMPOBAHHbIX AeTanel, a Takxke CBA3aHHble C
NMMOPTOM MpeaynpexaeHns Nan oWnbKK, ecsii OHN eCTb.

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

9.4 O6beaMHeHUe pacyeTHbIX Mojeniel npum
MCNO/Ib30BaHMU NPUJIOXKEHUIA ANnsa pacyeTa

PacueTHble Mogenu Tekla Structures MOXHO 06beANHSTL C MOAENAMU B
HEKOTOPbIX BHELUHMX MPUAOXKEHUSIX AN pacyeTa. ITO 3HAUUT, UTO MOXKHO
BHOCUTb M3MeHeHUs1 B dusmyeckme 1 pacyetHble Mogenn Tekla Structures
AaXe Moc/e 1X 3KCNopTa B NPUIOXKEHME AN pacyeTa U NMpu 3TOM COXPaHSATb
JOMONIHEHUS!, BHECEHHbIE B 9KCMOPTUPOBAaHHbIE MOAENMN B CPee NPUIoXKeHMS
ANs pacyeTa.

Hanprmep, MOXHO co3zatb Mogenb Tekla Structures, cdopmmpoBaTh Ha ee
OCHOBE pPacYeTHYH MOZeslb, SKCMOPTMPOBATb PACUETHYHO MOZeNb B
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NpuIoXeHne ANs pacyeTa, J06aBUTb B MOAENb CNeLmanbHble Harpy3km B
NPUOXeHUN ANA pacyeTa, a 3aTeM BbIMOAHUTL pacyeT. Ecam nocne 3Toro Bam
notpebyeTcs BHECTU U3MEHEHMSA B PUINYECKYH U PacUeTHYHO MOZenb B
Tekla Structures, MOXHO 06BbeAVHUTL MOAENN B MPUNOXEHNM AN pacyeTa.
Ecnu He 06BEAVHUTE MOZENN U MOBTOPHO 3KCMOPTUPOBAThb M3MEHEHHYHO
pacueTHyto mozenb Tekla Structures B npuioxeHue A1si pacyeTa, BHeCeHHble
B NPUIOXEHUN 419 pacyeTa AOMONHEHNS B MOAENM ByAyT yTpaYeHsb!.

JononHnTenbHble CBeAeHUA CM. B pasaene Cuctembl pacyeTa n
NMPoeKTNpoBaHNA.

O6beanHeHUe pacyeTHbIX MoAeneli NPU NCNoJ/Ib30BaHNM
SAP2000

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

Mo ymonyaHuto pacyeTHble mogenu Tekla Structures n SAP2000 He
06BeANHSATCA. DTO 3HAYNT, YTO MPU SKCNOPTe pacyeTHOM mozgenun Tekla
Structures B SAP2000 co3aaetcs HoBast mogens SAP2000.

Ecnm Bbl pelunte 06beanHNTb pacyeTHyo Mojenb Tekla Structures ¢ mogensto
B SAP2000, n3meHeHVsa B dnsnyeckon nnm pacyetHom mogenu Tekla
Structures go6aBaTtca B Mogenb SAP2000. lononHUTeNbHble 06beKTbl U
onpegeneHvsa (Hanpumep, AeTanu, CTEPXHW, Harpy3Kkn 1 codeTaHnsa Harpysok,
co3aaHHble B SAP2000, coxpaHsatoTcs B SAP2000. JononHUTeNbHble 06 beKThI,
co3gaHHble B SAP2000, HeBO3MOXHO MMNopTMpoBaTh B Tekla Structures,
OfHAKO OHW yUYnTbIBAKOTCA Mpu pacyeTte. OHY BAVSIOT Ha pe3y/ibTaTbl pacyera,
KOTOpble MOXHO nmMnopTnpoBsaTh B Tekla Structures.

Mpu skcnopTte B SAP2000 06beKkTOB, co3aHHbIX B Tekla Structures, K 1x
nMeHam gobasnsetca npedukc "_". NMpedunkc paznmyaeTt 06beKTbl, CO34aHHbIe
B Tekla Structures Ha ocHoBe o6bekToB 13 SAP2000.

AlononHuTenbHble Harpy3ku, co3gaHHble B SAP2000, 6yayT gob6aBneHbl B
coyeTaHWMsA Harpysok, cosgasaemMble B SAP2000. Eciin fob6aBuTb
[AOMNONHUTE/IbHbIE Harpy3KM B COMETaHNA Harpy3ok, co3gaHHble B Tekla
Structures, Harpysku 6yayT yaaneHbl U3 3TUX COYETaHUN HAarpy3oK nNpu
obbeanHeHV Moener 1 3kcnopTe pacyeTHon mogenu Tekla Structures B
SAP2000.

O6begnHeHne pacyeTHbIX mogenein Tekla Structures n SAP2000 no3soauT
COXPaHNTb HOMEepaA CyLLeCTBYHLLNX pacyeTHbIX y3/10B U cTepxHel B SAP2000.

*  Homepa cyLLecTBYHOLLMX Y3/10B COXPAHSIHOTCS, €C/IN KOOPAMHATLI y3/1a
OCTatOTCSt HEU3MEHHbBIMW.

*  Homepa cywecTByOLWMX CTEPXKHEN COXPAHSAIOTCS, €CIN HaYaIbHbIA U
KOHEUYHbI HOMepa Y3/10B OCTAKOTCH HEM3MEHHbIMU.

« Crapble HOMepa y3/10B 1 CTEPXHEN He NCMONb3YHTCA MOBTOPHO.
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OrpaHunuyeHus

N3meHeHWa cnegytowx ceoricTs B Tekla Structures He nepegatotca B SAP2000
Jaxe nNpu 0bbefHEHUN MOjeNne:

* CBOWCTBa Npodwunen n matepmnanos getanei, ecim nmsa npodunsa nam
MaTepuana yxe cywiecrsyet B SAP2000;

* COYeTaHnA Harpysok, eciv UMs coveTaHmsa yxe cyuiectsyet B SAP2000.

YT06bI COXPaHUTb M3MeHeHUs), BHeceHHble B SAP2000 npy NOBTOPHOM
3KCropTe n3MeHeHHOW pacyeTHon mogenn Tekla Structures, MOXHO
OTKOPPEKTUPOBATL CBONCTBA NPOPUASA U MaTepUana, a Takxe TUM CoYeTaHus
Harpysok B SAP2000.

EcAn n3ameHnTb HaCcTporKn ycnosuii onvpaHnsa B SAP2000, a 3aTeM NOBTOPHO
3KCMOPTMPOBATL pacyeTHyto Mojenb Tekla Structures, aTn nameHeHus 6yayTt
yTpayeHsil.

Kak 06beguHuTb pacueTHyto mogenb Tekla Structures c
mogenbto B SAP2000

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

2. B amanoroBom okHe CBOMCTBA pacyeTHO MoAeu BbINOHNTE OAHO U3
cnefyroLnx AencTBU:

*  YT06bl NPV 06bEANHEHNM NCMONB30BaTh CYLLLECTBYHOLLYIO pacyeTHYH
MoZenb, BbibepuTe 3Ty MOAe/Nb 1 HaXXMUTe KHoMKy CBOMCTBA A/15
NPOCMOTPa AN N3MEHEHUS ee CBOICTB.

*  YT06bl CO34aTb HOBYH PaCUYETHY MOAE/b U UCNOMb30BaTb ee ANs
06beanHeHs, HaxmnTe Co3aaThb.

3. B ananoroBom okHe CBOMCTBaA pacyeTHO moaenu:
a. B cnuncke NMpunoxkeHwne pacyeta Boibepute SAP2000.

b. B cnucke Moaenb coegnHEHHas € pacyeTHbIM NPUIOXKEHUEM
BblbepunTe BKIHOUEHO.

c. Eawn npn O6'beAI/IHeHI/II/I MCNoJb3yeTcda HOBadA pacyeTHada MOoA€eNb,
npum HEO6XOAI/IMOCTI/I M3MeHNTE apyrme CBOICTBA pacquHoM MoJenw.

d. Haxmute kHonky OK Ansi coxpaHeHu s CBOMCTB pacHeTHON MoAenu.

Tekla Structures o6begnHaeT MoAenu Npu ciesyoLemM 3KCNopTe pacveTHOMN
mogenn Tekla Structures B SAP2000 45149 BbINONIHEHME pacyeTa.

Cépoc o6beanHeHNsA pacyeTHbIX Moaeneii

Ob6beanHeHve mogenent Tekla Structures 1 BHELWHUX NPUIOXEHUIA ANS
pacyeTa MOXHO COPOCUTB.
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1. Ha Bknagke PacyeT n npoeKkTupoBaHue BbibeprTe PacyeTHble M
NpoeKTHbIe MoAEenNN.

2. B ananorosom okHe PacueTHble M NPOEKTHbIe MoAenu:
a. BblbepuTte pacueTHyto Mogenb Ansa copoca.
b. HaxmuTe kHonky CBOMCTBA.

3. B ananoroBom okHe CBOMCTBaA pacyeTHO moaenu:

a. B cnucke Mogenb coeguHeHHasi € pacv4eTHbIM NMpUIoXKeHnem
Bbl6epuTe OTK/IIOUEHO.

b. HaxmuTe kHonky OK a1 coxpaHeHUs CBONCTB pacyeTHOM MoZenu.

9.5 CoxpaHeHue pe3ynbTaToOB pacyeTa

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

Ecnn He TpebyeTca co3gaBaTth 6a3y AaHHbIX pe3ybTaToB pacyeTa
analysis results.db5, yCTaHOBUTE ANA NapaMeTpa
XS_AD_RESULT_DATABASE_ENABLED 3HaueHue FALSE B MeHto dawnn -->
HacTpoilikm --> PaclumpeHHble napameTpbl --> PacyéT n
npoekTMpoBaHue .

B meHto Pain --> HacTpouikm --> PaclLuMpeHHble napamMmeTpbl --> PacyéT n
NpoeKTUpOBaHMe VCMob3ylTe CieytoLme pacllMpeHHble NapameTpsl,
YTOObI ONpeseNnTb TOUKN PAaCYETHbIX 31EMEHTOB, Pe3yNbTaThl 419 KOTOPbIX
COXpaHAHTCA 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

CoxpaHeHu/e pe3ynbTaToB pacyeTa B BUJe OrnpejeseHHbIX No/ib30BaTesieM
aTpunbyToB AeTaner (ctp 110)

CoxpaHeHue pe3ynbLTaToOB pacyeTa B BUAe onpeaeneHHbIX
nosib3oBaTesieM aTpubyTOB AeTanei

[Mocne BbIMOJIHEHUS pacyeTa MOXHO COXPaHUTb MakKCMMa/IbHYH OCEBYHO CUTY,
ycnnane capura m |/|3r|/|6arou_|,|/||7| MOMEHT, NPUTIOXKEeHHbIE K KOHUaM AeTann B
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BMAe ornpegeneHHbIX noab3oBateseM anVI6yTOB B CBOWCTBax AeTann.
COXpaHI/ITb pe3ynbTaTtbl MOXHO A/14 Ka)l(ﬂ,OIZ AeTann B pacquHoVI Modenuv nanm
ANA KOHKPETHbIX p,eTane|7|.

Mpexae Yem NpUCTYNUTb, BbINOHUTE pacyer.

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

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

* Yr1obhl COXPaHNTb pe3ynbTaTbl ANA Ka)KAOIZ AeTann B pacquHon
Mo4ennn, HaXXMNTeE KHOMKY HOHy‘-II/ITb pe3ynbraThl.

*  YT06bl COXPaHUTb pe3yNbTaThl A1 KOHKPETHbIX AeTanei,
BblbepuTe AeTanu B pU3NYECKOr MOAENN N HAXKMUTE KHOMKY
MonyuuTb pesynbTaThbl 4N BbIGPAHHbIX.

Cm. TakXXe
[MpocMOTp pe3ynbTaTtos pacyeta getanum (ctp 111)

OTobpaxeHune ko3ddrLMeHTa NCNONb30BaHWA AeTaner (cTp 113)

9.6 MpocmMoTp pe3ynbTaToOB pacyeTa geTanu

ﬂpOCMOTpeTb pe3ynbTaTbl pacdeTa 4eTa/ M MOXXHO C MOMOLLUbHO
Mo/1Ib30BaTe/IbCKUX anI/I6yTOB.

Mpexae Yem NpUCTyNUTb, ybeanTech, YTO Bbl COXPAHUAW pe3ynbTaTbl pacyeTa
C MOMOLLbIO KOMaHAbl MonyunTb pesynbTaTthl Uiv MonyunTb pesynbTaThl
ANA BbIGPaHHbIX B COOTBETCTBYHOLLEV pacYeTHOM MOAENN.

1. [Baxabl LeNKHNTe feTanb B GU3NYECKOr MoAenn.

2. Ha naHenn cBOWCTB AeTanu HaxmMuTe kHornky Monb3oBaTenbckmne
aTpnéyThl.

3. B AnanoroBom OKHe Mo/sib30BaTe/IbCKUX anI/I6yTOBZ

« TMepelianTe Ha BKNaAKy YCIOBUA Ha KOHLAX, YTO6bI MPOCMOTPETb
pe3ynbTaTbl pacyeTa Ha KOHLAX AeTanu.

+ T[lepeingnTe Ha BKNasKy PacueT, 4Tobbl NPOCMOTPETb KO3PPULINEHT
3arpysku cTasbHOM geTanu unv TpebyemMyro naoLajb apMUpoBaHUA B
6eTOHHOW AeTanu.

Ans foctyna kK 6ase faHHbIX pe3ynbTaToB pacyeTa NCNob3yrTe
nHtepdenc .NET nnn Excel-uHtepdeinc k Tekla Structures.
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CM. TaK)Ke

CoxpaHeHue pe3ynbTaToB pacyeTa B BU/e OrnpejeneHHbIX No/ib30BaTeseM
aTpunbyToB AeTanen (ctp 110)

CoxpaHeHue pe3ynbTaToB pacyeTa (ctp 110)

9.7 OTo6pakeHme pacyeTHOro KJjlacca B BUAax Moaenu

PacueTHbI Knacc onpegensert, kak Tekla Structures obpabaTbiBaeT oTAeNbHbIE
AeTanu Npu pacyete. PacyeTHble K1acChbl AeTaneil MOXHO MokKasblBaTb
Pa3NNYHbIMW LiBeTamMu B $p13NYECKOr MOAEeNN, NCNOAb3YS ASIA 3TOro rpynnbl
06BHEKTOB.

Mpexae YeM NPUCTYNUTb, CO3AaliTe rpynmny o6bEKTOB, BKHOUAtOLLYHO B cebs
AeTann, pacyeTHbIN KNacc KOTOPbIX Bbl XOTUTE MOKasaThb.

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

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

3. Hasknagke Bung sbibepute MNpeacrasneHue.
B ananorosom okHe MpeacTtaBneHne 06bLEKTOB:
a. BbibepuTte rpynny o6beKkToB.
b. B ctonbue LiBeT BbibepuTe B cnvcke LiBeTa no Tunam pacyera.

c. HaxmuTte kHomky NI3MeHUTb.

CM. TaK)Ke

MNapameTpsbl 1 LBeTa pacyeTHbIX Knaccos (cTp 149)

9.8 OTO6pa>keHne HOMepoB pacyeTHbIX CTepP)KHEeMN,
3/1IeMEeHTOB U y3/10B

Ha Bugax mozenn MoXHO OTObpaxaTb pacyeTHble CTEPXHW, 31IEMEHTbI U
HOMepa pacyeTHbIX Y3/10B aKTVUBHOW pacyYeTHOMN MOAENN.

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

2. B pananoroBom okHe PacyeTHble U NPOEeKTHbIe MoAeNu BolibepuTe
pacyeTHy MoZeNb.

3. HaBknaake PacueT v NpOeKTUPOBAHME Ha /IEHTE:

*  LlenkHnTe Homepa anemMeHTOB, YTObbl 0TOBPA3nTb NN CKPbITb
HOMepa pacyeTHbIX 31EMEHTOB UIN CTEPXHEN.
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* LenkHnTe Homepa y3n0B, UTO6bI 0OTO6PA3NUTL UM CKPbITh HOMEPA
pacyeTHbIX y3/10B.

Kpowme Toro, ykasaTb, Kakne HoMepa A0JIXXKHbI 0TO6PaxaTbCs, MOXHO C
MOMOLLIbIO CIeAyOLLMX paclLUMpPeHHbIX NapamMeTpoB B MeHto dann -->
HacTpoiikm --> PaclumpeHHble napameTpsbl --> PacyeT n
npoeKTMpoBaHue :

* XS_AD_MEMBER_NUMBER_VISUALIZATION
+ XS_AD_NODE_NUMBER_VISUALIZATION
+ XS_AD_NODE_NUMBER_BY_Z

HekoTopble NpuaoxeHUs pacyeTa paboTatoT ¢ pacyeTHbIMU 31eMeHTamu,
TOrAa Kak Apyrve paboTatoT ¢ pacyeTHbIMU CTePXKHAMMU. ITO BANSAET TakXe Ha
TO, KaK pacyeTHble MOAenn oTobpaxaroTcsa Ha Buaax mogenu Tekla Structures.
OTobpaxatoTcst IMbO HoMepa 3/IEMEHTOB, IN6O HOMepa CTEPXXHEN.

Cm. TakXXe
Ob6bekTbl pacueTHOM Mozenu (cTp 9)

CocTosiHVEe pacyeTHbIX Y3108 (CTp 69)

9.9 OTob6pakeHne Ko3pPMLUMEHTa NCNOJIb30BAHUS
pertanei

3KCNOPTMPOBAB PacUeTHYH MOZe/b B MPUIOXEHME ANs pacyeTa U BbIMONHUB
pacyeT, MOXHO NPOCMOTPEeTb pe3yNnbTaTbl. YTO6bI BbIMONHUTL BM3YaNbHYHO
NpoBepKy, B rpynne 06bekToB GpU3nUeckoli Mojenn MOXHO 1UCMOob30BaTb
pasnnyHble UBeTa AN AeMOHCTpaLmm KosddpuLmMeHTa NCnonb30BaHWs
CTalbHbIX AeTanen.

Mpexze YeM NpUCTYnUTb, ybeanTech, UTO B COOTBETCTBYHOLLE/ pacyeTHOM
MoZenu 6blIn COXpaHeHbl pe3ybTaThl pacyeTa C MOMOLLBI0 KOMaHAbI
MonyunTtb pesynbtaThl v MonyunTb pesynbTaThl 411 BbIGPaHHbIX.

1. Co3gainTe rpynny 06beKTOB, BKIHOYAOLLYIO AeTanu, Ko3dpuumeHT
MCNONIb30BaHWA KOTOPbIX TpebyeTcs nokasaTb.

2. Ha Bknagke Bupg soibepute MpepcraBneHue.
3. B pamanorosom okHe MNMpeacTtaBneHne o6bEKTOB:

a. BbibepuTte rpynny 06bekToB, KO3$GPULMEHTLI UCMOIb30BaHNA
KOTOpOU TpebyeTcs nokasatb.

b. B cTon6bue LBeT BbibepuTe 13 CNcKa 3nemMeHT LiBeTa no nposepke
3¢ PeKTNBHOCTU pacueTa.

4. B ananoroBom okHe inanasoHbl KO3GPMLMEHTOB UCMNOIb30BAHUS:
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a. 3ajanTe AnanasoHbl KO3GPULIMEHTa ANSA KaXKAOrO 13 LBETOB,
koTopbiMu Tekla Structures oTobpaxkaeT geTann C JOCTaTOUYHbIM 1 6e3
AOCTAaTOYHOrO 3araca NPoOYHOCTU.

b. Haxmute OK.

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

Tekla Structures otobpaaeT K03GPULNEHT NCMONL30BAHUS CTaNbHbIX
AeTaneli B BbIbpaHHOM pacyeTHOM MOZeNn C MOMOLLbIO CNefyoLWnX LBeTOB:

JnanazoHel COOTHOLEHNA 3B HEKTUEHDCTI @

BezonacHelh BezonacHem BezonacHei HebezonacHeii HebezonacHeR

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

0]4 CTMeHa

CM. TaK)Ke

CoxpaHeHuMe pe3ynbTaToB pacyeTa B BU/e OrnpeseneHHbIX No/ib30oBaTenemM
aTpunbyToB AeTanel (ctp 110)

[MpocMOoTp pe3ynbTaToB pacyeta getanu (ctp 111)
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1 0 [TapameTpbl pacyeTa u
NPOEeKTNPOBaHUSA

B 3ToM pa3zene npvBegeHa MHGOPMALIMS O Pa3INUHbIX HAaCTPanBaeMblxX
napameTpax pacyeTa 1 npoekTnpoBaHus B Tekla Structures.

CM. CCbINKW HMXeE:

CeowcTBa rpynn Harpysok (ctp 115)

CsoncTBa Harpysok (ctp 117)

CBOMCTBa cOYeTaHUs Harpysok (ctp 125)

CBoucTBa pacyeTHOM Mogenn (ctp 129)

CeoucTBa pacyeTHon getanu (ctp 137)

CBoIcTBa pacyeTHOro ysna (ctp 154)

CBOWCTBa pacyeTHOM XeCTKoW ¢BA3M (cTp 156)
CBOMCTBa NOIOXEHUS PAaCHETHOro CTepXHSA (cTp 158)
CBOMCTBa NONOXEHUS pacyeTHOW obnactun (cTp 158)

CBoOICTBa KPOMKW pacyeTHo obnactu (ctp 159)

10.1 CBoWcTBa rpynmn Harpysok

[Ansi NpocMoTpa, onpeseneHnst N U3MeHeHWs CBONCTB rpynn Harpysok, a
TakKe AN8 paboThbl C rpynnamMu Harpy3ok Cy>XKnT AranoroBoe okHo Mpynnbl

Harpysok.
MapameTp OnucaHwue
Tekywinii TekyLas rpynna Harpy3ok o603HaveHa CMMBOJIOM @.

Mpw co3gaHum Harpy3ok B Mogenn Tekla Structures
L06aBNsieT UX B TEKYLLY rpynmny Harpy3ok.
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MapameTp

OnucaHue

OI'Ipe,D,EI'II/ITb KaK TeKYLLYH MOXHO TOJIbKO O4HY
rpynny Harpysok.

UTO6bI CMEHUTBL TeKYLLYH Ipynny Harpy3ok, BblbepuTe
rpynmny Harpy3ok 1 HaXXMMUTe KHOMKY YCTaHOBUTb
KaK TekyLuee.

Nmsa

YHUMKanbHOE UMS FPynnbl Harpy3oK.

MeHa rpynn Harpy3ok MOXHO MCMOb30BaTh AN
3a,aHNS BUANMOCTU Harpy3okK 1 UX AOCTYNHOCTY AN
Bblbopa. Hanpumep, MOXHO BblOMpaTh, N3MEHSTL U
CKpbIBaTb Harpy3ku B 3aBNUCMOCTI OT TOTFO, K KaKoW
rpynre OHW NpUHaA exar.

Tun

Tvin rpynnbl HAarpy3oK — 3TO TUM AeNCTBUS,
BbI3bIBaOLLLErO Harpy3Ky.

JencTBuA, BbI3bIBalOLLE HAarpy3Kn, 3aBUCAT OT
CTPOUTE/IbHbLIX HOPM U KOZa MOAEIMPOBaHMSA
Harpysku (ctp 18), BbibpaHHOro B MeHo ®ain -->
HacTtpoiiku --> MapameTpsbl --> MogennposaHmne
Harpysku --> TeKywumi Kop, .

BONbLWMHCTBO CTPOUTENIBHBLIX HOPM UCMOJIb3YIOT BCE
N HEKOTOPbIE N3 YKa3aHHbIX HUXe AeViCTBUN 1
TVMNOB rPyrn Harpysox.

+ [lOCTOSIHHbIE Harpy3Ku, Harpy3kM CO6CTBEHHOTO
BeCa U/1Unv npeABapuTeNbHOro HamnpsiXXeHNs

«  [AnHamunyeckue, NpUNOXKeHHbIe, TPAHCMOPTHbIE
HarpysKku U/Unm KpaHoBble Harpy3ku

* CHeroBble Harpyskmu

* BeTpoBble Harpysku

+  TemnepatypHble Harpysku

+ CnyyariHble n/nnmn cemcMmnyeckmne Harpyskm

*  HapyLlleHus cTpyKTypbl

HanpaBneHue

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

HanpaBneHwe rpynnbl Harpy3ok — 370 rnobanbHoe
Harnpae/ieHVe AeCTBYS, BbI3bIBAOLLEro Harpysky.
OTzenbHble Harpysky B rpyrnre Harpy3ok COXpaHAT
CO6CTBEHHbIE BEIMUYMHbI B HarNpaBaeHUsX
rnobanbHbIX UV NOKaNbHbIX ocen X, Y u Z.

HanpaeneHwue rpynnbl Harpy3ok BAUSIET Ha TO, Kakue
Harpy3ku Tekla Structures o6beanHseT B coueTaHme
Harpysok:

* [pynnbl B HanpaBneHW ocn Z cCoYeTaroTcs Kak ¢
rpynnamu B HanpasieHNM 0cu X, Tak 1 C rpynnamm
B HanpaBaeHUn ocn Y.
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MapameTp OnucaHwue

« [pynnbl B HanpasneHmUsax ocen X 'Y He
COYeTarTCa APYr C APYroOM.

CoBMeCTUMbIA Homep, 0603HauyatoLnii Bce rpynmnbl Harpy3oxk,
COBMECTMMbIE ApYr C APYrOM.

HecoBmecTUMbIVi Homep, o603HauvaroLwnii Bce rpynnbl Harpy3oxk,
HeCOBMeCTUMble APYr C APYroM.

UseTt LiseT, ucnonb3syemsbliin B Tekla Structures ans

OTOBpPaxKeHMsT Harpy3oK 3TOW rpynmnbl.

Cm. TakXXe
lpynnnpoBaHve Harpysok (ctp 19)

PaboTa c Harpyskamu v rpyrnnamuy Harpysok (ctp 46)

10.2 CBoOWCTBa Harpysok
B aTOM pa3sgene npuveegeHa MHGOPMaLMs O CBOMCTBAX KOHKPETHbIX Harpy3ok.

Ans NpocMoTpa, onpeAeneHnst N USMeHeHUs CBOMCTB Harpy3ok cayxaT
AVanoroBble OKHa CBOMCTB Harpy3ok. KaXaomy T1mny Harpy3ok COOTBeTCTByeT
CBOE A1aNoroBoe OKHO CBOWCTB.

CM. CCbINKKW HMXe:

CBOMCTBaA TOYEYHbIX Harpy3okK (cTp 117)
CBOICTBA /INHEVHbIX Harpy3ok (ctp 118)
CBolCTBa pacnpeseneHHbIX Harpy3ok (ctp 119)
CBoWcTBa paBHOMepPHbIX Harpy3ok (ctp 120)
CBowcTBa TeMnepaTypHbIX Harpy3ok (ctp 121)
CBOICTBa BETPOBbIX HAarpy3ok (ctp 122)

MNapameTpbl NaHenn Harpysok (ctp 123)

CBOMCTBa TOYEUHbIX Harpy3oK

[Ansi NPOCMOTPa 1 U3MEeHeHWsi CBOCTB TOUEYHON Harpy3ku UK N3rnbatoLLero
MOMEHTa CNYXUT AnanoroBoe okHo CBOCTBa Harpy3Kku B Touke. ®aiinbl
CBOWCTB TOYEYHbIX Harpy3ok MMerT pacluMpeHue . 1ml.
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MapameTp

OnucaHue

Mms rpynnbl Harpysku

lpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

UTOo6bI MPOCMOTPETHL CBOMCTBA FPYNMbl HArPy30K NN
C03/aTb HOBYIO pyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysokx.

Bknagka BennumHa

BennumHbl Harpy3ky no ocam X, Y 1 Z paboyei
MOCKOCTN.

3arpy3mnTb BNno)xeHue

YKasblBaeT, NpuKpeneHa 1 Harpyska K AeTanu.

Aetanu nopj,

Jetanu, K KOTOPbIM NpuaaraeTcd nam He npuaaraetcd

Harpyskamm Harpyska, B 3aBUCMOCTY OT UMeH JeTanen nimu
dunbTPOB BbIGOPA.
OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmkuy no ocam X, Y u Z.

pamMka Harpysku

Bknagka 3arpysuTtb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 123).

Cm. TaK)Ke

Co3gaHune ToueyHoN Harpysku (cTp 27)

OnpegeneHvie CBONCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

MNprikpenneHre Harpysok K getansam Uan MecTononoxeHuam (cTp 35)

MNpriMeHeHNe Harpysok K getanam (cTp 36)

VI3ameHeHue pacnpegenieHns Harpysku (ctp 39)

CBOMCTBA JIMHEMNHbIX Harpy3oK

,ﬂ,/‘lﬂ NMPoOCMOTpPa N NSMEHEHNA CBOWCTB IHENHOM Harpyskm nan MOMeHTa
KpyYeHUs CAy>XUT ArnanoroBoe okHO CBOMCTBA HarpysKkm Ha nnHuio. Paiinbl
CBOWCTB JINHENHbIX Harpy3oK NMeroT paclumpeHme . 1m2.

NapameTp

OnucaHue

Mms rpynnbl Harpysku

lpynna Harpy3ok, K KOTOPOW NPUHAANEXNT Harpyska.

YTO6bI MPOCMOTPETL CBOWCTBA IPYNIibl HArpy30K Nan
CO3/aTb HOBYIO rpyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

Bknagka BennvmHa

BennunHbl Harpy3ku no ocam X, Y 1 Z pabouein
MJOCKOCTN.

dopmMa Harpysku

OnpegensieT, KakMM 06pa3om BesIMYMHA HarpysKku
N3MEHSIeTCst BAO/Ib Harpy>XeHHOro oTpeska.

3arpysmnTb BNO)XKeHue

YKa3blBaeT, npukKpenneHa v Harpyska K getann.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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MapameTp

OnuncaHue

AeTtanwu nop

AleTanu, K KOTOpPbIM NpUaaraeTcs Uan He npuiaraeTcs

Harpyskamm Harpyska, B 3aBUCMMOCTU OT MMEH JeTanen nnu
duneTpOB BbIGOPA.

OrpaHuymnsawoLLan Pa3mepbl orpaHuymBaroLLeri paMmkuy no ocam X, Y u Z.

pamMKa Harpyskm

PaccTtosiHuA CmeLleHnsa OT KOHEeYHbIX TOYeK Harpy3ku,

ncnonb3yemble AN YATMHEHUS NN YKOPOYEeHUS
Harpy>XeHHOro otTpeska.

UT06bI YKOPOTUTL Harpy>KeHHbI OTPe30K, BBEANUTE
NONOXUTENbHbIE 3HaUeHUst @ 1 b. YTobbl yANNHUTL
Harpy>eHHbI 0TPe30K, BBeAMTE OTpULATeIbHbIe
3HaYeHwus.

Bknagka 3arpysuTtb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 123).

Cm. TaKKe

CoszaHune nuHenHon Harpysku (ctp 27)

OnpegeneHne CBONCTB Harpysku (cTp 24)

BennunHa Harpysku (ctp 25)

dopma Harpysku (cTp 26)

PacnpeaeneHne v nsmeHeHue Harpysok (ctp 35)

CBolicTBa pacnpegeneHHbIX Harpy3ok

AN NPoCMOTPa 1 U3MeHeHUsi CBOMCTB pacrnpeAeneHHOoM Harpyski CayxuT
Ananorosoe okHo CBOWCTBa pacnpegeneHHo Harpysku. daiinbl CcBONCTB
pacripejesieHHbIX Harpy3oKk MMeT paclumpeHe . 1m3.

MapameTp

OnuncaHue

Mms rpynnbl Harpyskum

Fpynmna Harpy3ok, K KOTOPOW NPUHAANEXUT Harpyska.

UTo6bI NPOCMOTPETL CBOWCTBA rPYMMbl HArpy30K Uan
CO34aTb HOBYH rpynny Harpy3ok, HaKMuTe KHOMKY
Mpynnbl Harpysok.

Bknaaka BennumHa

BennumHbl Harpy3ku no ocsam X, Y 1 Z paboyein
MI0CKOCTN.

dopmMa Harpyskm

Onpegenset dopmy 061acTy NOA Harpy3Kon.

3arpy3V|T|> B/1OXKeHune

YKa3blBaeT, NpuKpenaeHa v Harpyska K geTanu.

Aetanu nopg,
Harpyskamm

JeTanu, K KOTOpPbIM NpUAaraeTcs UAn He NpuaraeTcs
Harpyska, B 3aBMCMOCTI OT UMeH JeTanei niu
dunbTPOB BbIGOPA.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue

OrpaHuyunsaroLan Pa3smepbl orpaHnymBaroLLein pamku rno ocsam X, Y n Z.
pamMka Harpysku
PaccTtosHuA CmeLLeHMe, UCNonb3yemMoe ANS YBeINYEHUS UK

yMeHbLLeHWUst 061aCcTV NOZ Harpy3KoW.

UT06bI YyBEINUUTE Harpy>XeHHy 061acTb, BBEAUTE
MONOXUTENbHOE 3HaUeHre a. YTo6bl yMeHbLINTL
Harpy>eHHy 061acTb, BBeAUTE OTpULLATENIbHOE

3HaueHwne.
Bknagka 3arpysmnTtb Cm. pa3gen lNapameTpbl MaHenu Harpysok (ctp 123).
naHenb
Cm. TakKe

Co3aaHuve pacnpeeneHHOW Harpysku (cTp 28)
OnpegeneHve CBONCTB Harpysku (cTp 24)
BennuvHa Harpysku (cTp 25)

dopMma Harpysku (cTp 26)

PacnpegeneHne v nsmeHeHue Harpysok (ctp 35)

CBoOiicTBa paBHOMEPHbIX Harpy3ok

[N NPOCMOTPa Y U3MEeHEeHUsi CBOMCTB paBHOMEPHOW HarpysKku CyxumT
Ananorosoe okHo CBoWicTBa paBHOMEPHOW Harpysku. dalinbl CBOCTB
PaBHOMEPHbIX Harpy3oK MMetoT pacluvpeHe . 1m4.

MapameTp OnucaHwue

Mms rpynnbl Harpyskm | [pynna Harpy3ok, K KOTOPO MPUHAANEXUT HarpysKa.

UTo6bI NPOCMOTPETL CBOWCTBA rPYMMbl HArpy30K UIn
CO3/aTb HOBYIO pyrny Harpy3oK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

Bknagka BennumHa BennunHbl Harpy3ku no ocam X, Y 1 Z pabouein
MAOCKOCTN.

3arpy3nTb BIOXKe€HUE | YKasbIBaeT, MpuKperieHa v Harpyska K AeTasu.

Aetanu nop JleTanu, K KOTOpbIM MpurnaraeTca UK He npuiaraeTcs

Harpyskamm Harpyska, B 3aB1UCMOCTY OT UMeH JeTanein nim
d1nbTPOB BbIGOPA.

OrpaHnumsaloLlas Pa3mMepsbl orpaHuymBsaroLLert paMmky no ocam X, Y u Z.

paMKa Harpysku

PaccTtossHUA CMmeLLeHve, ncnosiblyemoe ANs yBeanyeHns nn

yMeHbLLeHUst 061aCcTV NOZ Harpy3KoW.
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MapameTp

OnucaHue

Bknagka 3arpysmTb
naHenb

CMm. pasgen lMapameTpbl naHenn Harpysok (ctp 123).

CM. TaKKe

CoszaHne paBHOMepPHOI Harpy3sku (cTp 29)

OnpegeneHvie CBOMCTB Harpy3sku (cTp 24)

BennunHa Harpysku (ctp 25)

PacnpegeneHvne v nsmeHeHue Harpysok (ctp 35)

CBoiicTBa TeMnepaTypHbIX Harpy3sok

Ana NpocMoTpa 1 U3MEHEHUst CBOWNCTB TeMMepaTypHO Harpysku Unm
Aedopmaumm CnyxnT ananorosoe okHo CBocTBa TeMnepaTypHoOi
Harpysku. ®alisibl CBONCTB TeMMEPATyPHbIX Harpy3oK UMeroT

pacluvpeHme . 1mé.

MapameTp

OonucaHue

Mmsa rpynnbl Harpyskum

Fpynna Harpysok, K KOTOpOU MPUHAANEXNUT Harpy3ka.

YTO6bI MPOCMOTPETHL CBOWCTBA IPYNIbl HArpPy30K Nan
CO3/aTb HOBYIO Fpyrny Harpy3okK, HaXXMUTe KHOMKY
Fpynnbl Harpysok.

MN3meHeHmne
TemnepaTypbl Ansa
o6pasoBaHmnA oceBOro
yANNHeHus

3meHeHMe TemnepaTypbl B geTanu.

PasHoOCTb TemnepaTtyp
MeXKAy CTOpoHamMu

Pa3HoOCTb TemnepaTyp MeXxay N1eBOi 1 NpaBol
CTOPOHaMW AeTanu.

Pa3HOCTb TeMnepaTyp
MeXAy BepXOM U HN30M

Pa3HOCTb TeMnepaTyp Mexzay BepxHen 1 HUXKHeN
MOBEPXHOCTAMU ZeTanu.

HayanbHoe oceBoe
yAnnHeHue

OceBasi gepopmaList geTanu.

MonoxuTenbHoe 3HaYeHe 0603HaYaeT yanHeHe,
oTpuLaTenbHoe 0603HayaeT cxaTtue.

3arpy3nTb B/ioXKeHUue

YKa3bIBaeT, NMpuKpenaeHa in Harpyska K getann.

Aetanu nopg,

Jdetanu, K KOTOPbIM NpuniaraeTcd nnm He npuaaraetcd

pamKa Harpyskm

Harpyskamm Harpyska, B 3aBUCMMOCTY OT UMeH JeTanein nimu
dunbTPOB BbIGOPA.
OrpaHnumsaloLias Pa3mMepsbl orpaHuymBaroLLert paMmkuy no ocam X, Y u Z.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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CM. TaK)Ke

Co3aaHue TeMnepaTypHoli Harpysku nunm gedopmauum (ctp 30)

OnpegeneHve CBONCTB Harpy3sku (cTp 24)

MNpriMeHeHNe Harpysok K getanam (cTp 36)

CBOICTBA BETPOBbIX Harpysok

Ananorosoe okHO NeHepaToOp BETPOBOW HarpysKu (28) cnyxunt ans
NPOCMOTPa U U3MEHEeHUsI CBOMCTB BETPOBbIX HAarpy3oKk.

Ansa Bbl60pa NI N3MeHEeHNA CyLLeECTBYHOLWNX BETPOBbLIX HAarpysok B MOAENN B

BMZe rpynnbl NCNOb3yinTe NepekntoyvaTes BbiI6paTbh KOMMNOHEHTbI N .
MapameTp OnucaHwue
HanpaBneHune OcHoBHOe HaMnpas/ieHue BeTpa.

BeTPOBOIA Harpy3Kmu

Bo3MOXHble 3HaYeHns:
« Tno6anbHas X

* Tno6anbHasa -X

+ Tno6anbHaa Y

+ Tno6anbHasn -Y

« [no6anbHble X, -X, Y, -Y (419 BCex HanpaBnaeHuin)

HoMumHanbHoe
BeTpoBoOe AaBlieHune

HoMyrHanbHOe 3Ha4eHre aaBneHns BETpPa.

BepxHunii ypoBeHb

HanbonbLunii ypoBeHb BETPOBbIX Harpy3oKk.

Hw>XHW ypoBeHb

HanmeHbLWNIA ypOBeHb BETPOBLIX HArpy3oKk.

YpoBeHb 3eM/Iun

YpoBeHb rpyHTa BOKPYr 34aHUS.

NmeHa geTaneii

[AeTanu, K KOTOPbIM NpUAaraeTcs UM He NpuaaraeTcs
Harpyska.

CMm. Takxe OnpegeneHve HeCyLLMX HarpysKy AeTanen
no nMeHn (cTp 36).

Cnepean KoaddnumeHTbl NOABEPXKEHHOCTY BHELLUHEMY

Cnesa BO3eVCTBUIO AN HaBETPEHHOW, NOABETPEHHOW U
6OKOBbIX CTEH.

Csagm

Cnpasa MNMonoxutenbHoe 3HayeHre 06b03HaYaeT JaBneHune,
oTpuLaTesibHOe 0603HauvaeT paspexeHune.

BHyTpeHHuiA KoappurumeHT nosBep>XeHHOCTU BHYTPEHHEMY

BO3/ENCTBUIO.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue

Bknagka Z-npodpunb PacnpegeneHve BeTpOBbIX HAarpy3okK no BbicoTe
3[,aHVA, BblpaXXeHHoe B Ko3dPnLMeHTax JaBleHNs.
HaunHaeTcs OT ypOBHSA 3eMN.

Bknagkv Frmo6anbHasa X, | Bknagka Ansa KaxAoro HanpasieHus BeTpa, rae
Frno6anbHas Y, MOXHO 33a4aTb 30Hbl 419 COCPeAOTOUYEeHHbIX Yr/TI0BbIX
Fno6anbHas -X, Harpy30K Ha KaXZJoW cTeHe.

Fno6antHas -Y Kaxxgas 30Ha nMeeT BbICOTY CTeHbl. LLInpunHa 30HbI

3ajaeTcs MMbo B abCONOTHBIX pa3mepax, 1Mbo B BUAe
nponopumun. Ana Kaxzaor cTeHbl MOXHO 3a4aTb A0
MATK 30H.

CTeHbl HyMepyHTCA B COOTBETCTBUM B MOPSAAKOM, B
KOTOPOM Bbl YKa3blBaeTe TOUKM A5 3a4aHNA GOopMbl
34aHMSA Ha HUXXHEM YypOBHe.

Ans Bbl60pa N NsMeHeHnA OTAeNbHbIX CyLLECTBYHOLWNX HArpy3okK B Mo4eN 1
B BnAE OTAE/IbHbLIX pacnpeieneHHbIX Harpysok I/ICI'IOI'Ib3yVITe nepexksryatesb

Bbi6paTb 06BbEKTbl B KOMMOHEHTaX n Amanorosoe okHo (cTp 119)
CBoMCTBa pacrnpeaeneHHoi Harpysku.

Cm. TakXKe
Co3zaHune BeTPOBbIX Harpysok (cTp 31)

lNpriMepbl BETPOBLIX Harpysok (ctp 31)

MapameTpbl NaHeNn Harpy3okK

Ana n3meHeHnsa cnocoba pacnpegeneHns Harpyskn B Tekla Structures cnyxat
MapaMeTpbl Ha BK1ajKke 3arpy3vm= naHesNb ANa/10roBbIX OKOH CBOWNCTB
Harpysoxk.

MapameTp OnuncaHue

KpyuyeHue OnpegensieT HanpasneHus, B koTopbix Tekla
Structures pacrnipegensieT Harpysky.

« OpAMH: Harpy3Ka pacnpejenseTcs TO/bKO B
HarnpaB/eHNN OCHOBHOM OCW.

« [ABOWMHOW: Harpy3Kka pacnpegenseTcs B4O/b
OCHOBHOV 1 BTOPOCTEMNEeHHOM OCeMn.

HanpaBneHme [Mo3Bonger onpeaennTtb HanpasneHme OCHOBHOW OCWK
OCHOBHOW OCM O4AHUM N3 CneayroLnx Crnoco6os:

* [lpwv BBOAE 3HaueHWA (1) B mone X,y Win z
Harpyska pacrnpejensercs B HanpasieHU
COOTBETCTBYIOLLEN robanbHOM OCK.
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MapameTp

OnucaHue

« [puv BBOAE 3HAYEHWNII B HECKONbKMNX MOSX
Harpyska pacnpegensercs Mexay
COOTBETCTBYHOLLUMMU FNO6ANBHBIMU OCAMU.
3HauveHus B MOASAX NPeACTaBAsaOT CObom
KOMMOHEHTbI BEKTOPa HamnpaBieHus.

«  [pu HaxaTun KHonky MapannenbHo geTann U
MepneHAUKYNspPHO AeTanm 1 BbI6Ope AeTanu B
MOZENN HanpaB/ieHne OCHOBHON OCK
yCTaHaB/AMBAETCS MO 3TOW AeTanu.

Ecnn napameTp KpyuyeHue nmeet 3HaueHve
ABoWiHOIA, HeobX0AMMO ONpesenTb HanpasaeHne
OCHOBHOW 0CU, YTODBbI MOXHO BbINIO BPYYHYHO
onpeAennTb BeC OCHOBHOI OCW.

YTo6bI NpOBEPUTL HamnpaBaeHe OCHOBHOW OCK
BbIOPAHHOIM Harpyskn Ha BUAe MOAEeNN, HaXXMUTe
KHOMKy OTo6pakaTb HanpasseHue AnA
Bbl6paHHbIX Harpysok. Tekla Structures nokasbiBaeT
OCHOBHOE HarnpasneHne KpacHOM NNHUEN.

#1

>

ABTOMaTUUYeCKNiA Bec
Ha OCHOBHOU ocM

OnpegensieT, B3BelwmBaeT nu Tekla Structures
aBTOMATMYECKM HanpaBieHWs Npun pacnpeseneHnn
HarpysKu.

Bo3MOXHbIe BapraHThI:

« [Aa: Tekla Structures aBTOMaTMYeCKN BbIYNCASET
AONIN HArpy3Kn 4151 OCHOBHOTIO U
BTOPOCTENEHHOro HanpaBneHns
NPOMNOPLUNOHANLHO TPEeTbEeN CTeneHn ANVH
NHTEPBANOB B 3TUX ABYX HarnpasieHusx. 370
3HaUUT, YeM KOpoUe NHTepBan, Tem 6osbLue
BO3ZEeNCTBYHOLLAA HA HEro 40N HarpysKu.

* HeT: MOXHO BBeCTV BeC OCHOBHOIO HamnpaBneHua
B nosne Bec. Tekla Structures BbluncnseT Bec
BTOPOCTENEeHHOro HarpaB/ieHUA, BblYNTAA
BBeJEHHOE 3Ha4veHne U3 egnHNLbI.

Yron paccemBaHus
Harpyskm

Yron, noz KOTOpbIM Harpyska npoeuyupyeTcst Ha
oKpyXatoLLue geTanu.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue
MNcnonb3oBaTb Vicnonb3yeTca 419 paBHOMEPHbIX Harpy3ok Ha
pacnpeaeneHue HernpepbIBHbIX NepekpbITnax. OnpesenseT
Harpyskv ans pacnpejeneHyie onopHbIX peakLnii B MepsoM v
Hepa3pbIBHOM nocnejHemM nHTepsanax.
CTRYKTYpbI Bo3moXxHbIe BapuaHTbI:
+ [a: onopHble peakymy pacnpesensroTca kak 3/8 u
5/8.
N C
? L ..?. L F Y L F
3/8 AL 5/8 QL
*  HeT: onopHble peakuny pacrnpeaenstorcs Kak 1/2
n1/2.
CM. Takxke

VI3ameHeHue pacnpegeneHuns Harpysku (ctp 39)

10.3 CBoWcTBa coyeTaHUA Harpysok

B 3ToM pa3zene npuBoanTCs MHGOPMALMS O HACTPOMKAX, BAUSIOLLMX Ha
MPOLLEeCC COYeTaHUst Harpy3oK.

CM. CCbIIKM HXE:

+ [lapameTpbl HOpPMbI MOAEeNVPOBaHWA Harpy3ok (cTp 125)

*  KoadbodunumeHTbl coueTaHnsa Harpy3ok (ctp 126)

*  Twunbl coveTaHn Harpysok (ctp 127)

I'Iapameprl HOPMbI MOoAeNTMpPOBaHNA HAarpy3sok

B Tekla Structures npegycMoTpeHbl cnegyroLime rpynrbl Harpysky (MeH0
®awnn --> Hactpoiikn --> NapameTpsl --> MogenmpoBaHmne Harpyskm -->

Tekywinii koa ):

MapameTp

OonucaHue

EBponeiickve HOpMblI

Esponeiicke Hopmbl Eurocode

BpuTaHcKune HOpMbI

BpuTaHckre HOpMbI

AISC (CLUA)

HopMbl AMEPUKAHCKOrO MHCTUTYTA CTaNbHbIX
KOHCTPyKumi (CLLIA)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue
UBC (CLLUA) EanHble ctponTenbHble HopMbl (CLLIA)
CMe6 (F) ®PpaHuy3cKe HOPMbI AJ1 MeTaNN0KOHCTPYKLINI
BAEL91 (F) ®paHuy3ckme HOPMbI A4/11 6ETOHHbIX KOHCTPYKLNIA
IBC (CLUA) MexayHapogaHble cTtpouTesibHble HopMbl (CLUA)
ACI MNy6ankaumsa Ne 318 AMepMKaHCKOro MHCTUTYTA
6eToHa

Ana KaxAbIX N3 NpeAycMOTPEHHbIX HOPM MMeeTCa OTAe/IbHas BKNajKa B
Ananorosom okHe MNMapameTpsbl. B ananorosom okHe NMapameTpsbl
nprBeseHbl YacTHble KO3ddULMeHTbI HAAeXHOCTN AN pacyeTa no
npegenbHbIM COCTOSHUAM W Apyrne Ko3pPULMEeHTbI COYeTaHWsA ANA AaHHbIX
HOPM B 3aBUCMOCTW OT TUMOB rPynM Harpy3ok. ns eBponemnckmux Hopm
MOXHO TakXe 3a/jaTb KO3PPULMEHT Knacca HajexXHOCTU 1 GopMyny Ans
1CNONb30BaHNA NP cCoYeTaHUM Harpysok.

CM. Takxke
3aZilaHvie HOPMbl MOAeNVPOBaHWSA Harpy3ok (cTp 18)

KospdurumeHTbl couetaHns Harpysok (ctp 126)

Koa¢pPpunumeHTbl coueTaHUs Harpysok

B npouecce couetaHums Harpysok Tekla Structures ncnonbsyert yacTHble
KO3pPULMEHTbI HAZEXHOCTU U, HanpumMep, KO3GPULMEHTbI YMEHbLLEHNS MO
rpynnamM Harpysok Afis CO34aHNsA COYeTaHUn Harpysok.

K yacmHeim ko3ppuyueHmam HadexHocmu, NCNONb3yeMbIM NPU pacyeTe no
npeAenbHbIM COCTOSIHUSM, OTHOCATCSA CeytoLLme:

*  HebnaronpusTHbI YacTHbIA KO3PDULMEHT HAAEXHOCTU B Npeje/isHOM
COCTOSIHNW MO NPOYHOCTY (Ysyp)

*  BnaronpuATHbLIN YaCTHbIN KO3PPULIMEHT HAZAEXHOCTN B NpeselbHOM
COCTOSAHMU MO MNPOYHOCTU (Yinf)

*  HebnaronpusTHbI YacTHbIA KO3GPULMEHT HAAEXHOCTU B Npese/isHOM
COCTOSIHNW MO NPUTOAHOCTI K 3KCMyaTaunm (Ysyp)

* bnaronpuaTHbIN YacTHbIN KO3PDULMEHT HAAEXHOCTM B NpeseibHOM
COCTOSAHUM MO NPUrOAHOCTM K 3KCMAyaTaunm (Ying)

B 3aBUCMOCTU OT UCMONb3yEMbIX CTPOUTENbHBIX HOPM MOXET
noTpeboBaTbCA NCNONb30BaTh Apyrne KoagdbuumeHTbl covetaHmnd. Tak,
Hanpumep, B Eurocode npeaycmMoTpeHo Tpu koagpuyueHma ymeHsweHUs (Yo,
U1, U5).KoaddnumeHTbl yMeHbLLIEHNS NCKAKOYAOT HEBO3MOXHbIe 3 deKThbl
OAHOBPEMEHHbIX Harpy3oK.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 126 CBOINCTBa COYeTaHWSA Harpy3oK



MOXHO MCMoNb30BaTb 3HaYeHUs KO3GOULMEHTOB COYETaHWNS Harpy3oK,
onpeseneHHble B CTPOUTE/IbHbIX HOPMaXx N ornpeseneHHble

NMnob30BaTesieM.

Cm. TaK)Ke

3aZlaHVie HOpMbI MOAeNVPOoBaHUSA Harpy3ok (cTp 18)

Ncnonb3oBaHve HeCcTaHAAPTHbLIX KOIPPULIMEHTOB COHETaHMsA Harpy3ok

(ctp 18)

TynNbl cOUeTaHU Harpysok

MOXHO 1NCNONb30BaTh HECKOJIbKO TUMOB COYETaHUM Harpy3ok, KoTopble
BapbMpPYTCA B 3aBUCUMOCTU OT UCMOb3YyEMbIX CTPOUTENbHbLIX HOPM.

Ans Bbl60pa TUNOB COYEeTaHUM Harpysok cny>xmT ananorosoe oKHoO

dopmMmpoBaHUe coUeTaHUA Harpy3oK 1an ananorosoe okHo CouetaHue
Harpy3oK. Bo3aMoXHble BapuaHThbl:

aKcnayaTauum —
KBa3UCTaLWOHapPHbI
(SLS QP)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

coYeTaHUM Harpy3oK UCMob3yTcs
YacTHble KO3PULMEHTDI
HafeXHOCTN AN1A NpesenbHOro

127 CBOINCTBa COYETaHWSA Harpy3oK

Tvin coyeTaHuA OnucaHue rpe
ncnonb3syeTtcs
MpepenbHoe coctosiHMe | CoYeTaroTCA rpynnbl MOCTOAHHBLIX U | EBponenckme
no npoyHocTm (ULS) KpaTKOBpeMeHHbIX Harpy3ok. Mpw HOPMbI,
COYeTaHWM Harpy3oK UCMO/b3yTCca | bpUTaHCKMe
YacTHble KO3PULMEHTbI Hopmbl, AISC
HaAEeXHOCTU ANd NpejenbHOro (CLLA)
COCTOSIHWA MO NMPOYHOCTN.
MNMpepenbHoe cocTossiHMe | CoyeTatoTcd rpynneol EBponeiickue
no NPUrogHoOCTUn K KBasuncTauMoHapHbIX Harpysok. Mpu | Hopmbl, AISC
akcnnyatauumm (SLS) coyeTaHun Harpy3ok ncnonbsyrorca | (CLUA)
YacTHble KO3 PNLINEHTBI
HaAeXHOCTU ANS NMpeje/ibHOro
COCTOSIHWA MO NPUrOAHOCTU K
3KcnayaTayunm.
MpepenbHoe cocTosiHMe | CoyeTaeT rpynnobl EBponeiickue
no NpUrogHoCTU K KBa3unCTaLMOHapPHbIX 1N peaKko HOPMbI
akcnnyatTauum — cyyaroLmxcs Harpysok. Npu
peakoe (SLS RC) COYeTaHNM Harpy3oK NCMo/b3YHTCS
YacTHble Ko3bPNLNEHTHI
HaZEeXHOCTU A8 NMpefe/ibHOro
COCTOAHWA MO MPUroAHOCTA K
3KCnyaTauun.
MpeaenbHoe cocTtosiHue | CoyeTaroTCa rpynnbl EBponeiickue
no NPUrogHoOCTU K KBa3nCTaLMOHapHbIX Harpy3ok. [pn | HOpMbI




Tun coyeTaHusA

OonucaHue

pe
ncnoJsib3yeTtcsa

COCTOSIHUS MO MPUFOAHOCTA K
aKkcnayaTaumm.

MonepeuHble Harpy3Ku

CoueTaroTCs Fpynnbl Harpy3oK U

CM66, BAEL91

MpepenbHbie Harpysku | CMO/b3ytOTCA KoaddnumMeHTbl B CM66
COOTBETCTBUW C GPaHLy3CKUMU

Cmewalolme HarpysKm | o5y 2 CM66 nan BAEL9T. CMé66

CnyuJaiiHble HarpysKu CM66,

eBponenckme
HOPMbI

MpepenbHble Harpysku BAEL91

MNMpepenbHbie BAEL91

cny4yaliHble HarpysKum

CeicMnyeckmne CoyeTatoTcsa rpyrnmbl Harpysok u EBponeiickme

Harpysku NCNONb3YTCA KO3GPULMEHTLI B HOPMbI
COOTBETCTBUW C eBPONencKnMm
HOpPMaMmWU.

Harpy3sku Ha CoueTatoTcsd rpynnbl Harpy3ok B IBC (CLLA)

KOHCTPYKL MU obLiero cooTBeTCcTBUY ¢ HopMamu IBC

Aoctyna (MexayHapojHble cTponTeNbHbIe

Harpysku Ha HopmbI) CLLA. IBC (CLLIA)

KOHCTPYKLUWN obLiero

AocTyna npm CHeXXHOM

3aHoce

Harpysku Ha IBC (CLLIA)

KOHCTpPYKLUUN 6e3

obuiero goctyna

Harpysku Ha IBC (CLLIA)

KOHCTpYKL MU 6e3

o6Lero gocrtyna npu

CHe>XHOM 3aHoce

Harpysku Ha CoueTatoTcsd rpynnbl Harpy3ok B UBC (CLUA)

KOHCTPYKL MU obLyero | cootBeTCTBMM C HOpMamun UBC

pocTtyna, Kpome (EamHbIE cTpouUTEeNIbHbIE HOPMBbI)

6eTOHHbIX N KaMeHHbIX | CLLIA.

Harpysku Ha UBC (CLLA)

KOHCTPYKLMU obLiero

AocTtyna, Kpome

6EeTOHHbIX 1 KAMEHHbIX,

npn cCHeXXHOM 3aHoce

Harpysku Ha UBC (CLLA)

KOHCTPYKLMWN, KpoMe
6€TOHHbIX N KAMEHHbIX

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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Tun coyeTaHmunA OnuncaHue pe
ncnonb3yeTcs

Harpysku Ha UBC (CLLA)
KOHCTPYKLUWN, Kpome
6EeTOHHbBIX 1 KAMEHHbIX,
npun cHeXXHOM 3aHoce

Harpysku Ha 6eTOHHbIe UBC (CLUA)
N KAMEeHHble
KOHCTPYKL MU obLiero
pocTtyna

Harpysku Ha 6eTOHHbIe UBC (CLLUA)
N KaMeHHbIe

KOHCTpPYKL MU obLiero
AO0CTyNa Npuv CHEXXHOM

3aHoce

Harpy3sku Ha 6eTOHHbIe UBC (CLLUA)
N KaMeHHble

KOHCTPYKL NN

Harpysku Ha 6eTOHHbIe UBC (CLLA)

M KaMeHHble
KOHCTPYKLMUN Npun
CHEXXHOM 3aHoce

Ta6bnunua ACI 1 — CoueTaeT rpynrbl Harpy3ok B ACl
Ta6bnunua ACI 8 cooTBeTCTBUN C HopMmamu ACI
(nyénmkaums Ne 318 AMeprKaHCKOro
NHCTUTYTa B6eTOHa).

CMm. TaK)Ke

ObbeanHeHme Harpy3ok (cTp 90)

10.4 CBolicTBa pacuyeTHO Moaenu

Ansa 3ajaHns, NPOCMOTPa U U3MEHEHWSI CBOMCTB PacyeTHOM MOZAEN CYXNT
Ananorooe okHO CBOMCTBA pacyeTHO Moaenun. 3T CBONCTBA
NPUMEHSIOTCA KO BCEM ZleTasisiM B pacYeTHON Mojenn.

MapamMeTpbl pacyeTta 1 NPOEKTUPOBaHNSA 129 CBOICTBa pacyeTHOM Mogenmn



Bknagka «PacueTHas moaenb»

MapameTp

OnuncaHue

MpunoxxeHne pacyeTta

MpunoxeHne pacyeta (cTp 12) nan opmar,
NCMONb3yeMblid MPY pacyeTe MoLenu.

ANa NCcnonb30BaHUS 3TOro NPUNOXeHUa Uan dopmata
MO YMOJTYaHMIO A1 HOBbIX pacHeTHbIX Mojenel
ycTaHoBuTe Gpnaxok 3agaTb NO YMOYAHMIO.

CMm. Takxe CBasbiBaHue Tekla Structures ¢
npunoxeHvem pacyeta (ctp 12).

Nmsa pacueTHoOI
Moaenv

YHMKaneHoe NMs pacyeTHol mogenn. Onpegensiercs
nosb3oBaTenem.

Hanpumep, MOXHO 3ajaTb MMS, ONKMCbIBatOLLee YacTb
busnyeckon mogenu, KOTOpYH HeEOBXOANMO
paccunTaThb.

YTobbl 3a4aTb Nanky aKCNOpTa AN PacyeTHOMN
MOAENN, HAXMUTE KHOMKY Bbl6paTh nanky ans
akcnopra.

dunbTp pacyeTHoOMN
Moaenu

OnpegensieT, Kake 06beKTbl BK/IHOUAOTCA B
pacyeTHY MOZefb, Ha OCHOBE CMICKA AOCTYMHbIX
dunbTPOB BbIGOPA.

CM. Takke UNbTPLI B pacyeTHbIX Mogensx (cTp 54).

dunbTp ANA
anemMeHTOB-CBAi3el

Onpegenser, Kakne 13 BKIKYaeMblX 06eKTOB
CUYMNTaOTCA packocamu. MNpu co3gaHnn pacHeTHO
MOZeN pacyeTHble y3/1bl PACKOCOB MOTYT
nepemMeLLatbcsa 6onee cBO6OAHO, YEM Y3/1bl OCHOBHbIX
pacyeTHbIX AeTanei.

dunbTp
BTOPOCTENEeHHbIX
3NeMeHTOoB

Onpegenser, Kakne 13 BKAKYaeMbIX 06HEKTOB
CUYNTAOTCH BTOPOCTEMNEHHbIMY PacYeTHbIMU
aetanamu. MNpu co3gaHny pacHeTHOM MOAENN Y3Nbl
BTOPOCTEMNeHHbIX PacYeTHbIX AeTanen MoryT
nepemeLlaTbcsa 6onee cBOOOAHO, YeM Y3/1bl OCHOBHbIX
pacyeTHbIX AeTanen.

Coaep>kmMoe pacuer.
Mogenun

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OI'IpeAGJ'IHET, Kakne 06beKkTbl BKKOUAKTCS B
pacyeTHYO MOJ€ENb.

Bo3MOXHbIe BapnaHThbl:
* Bbl6paHHble geTanun U Harpysku

Bk/toUaoTCA TONbKO BbIBpaHHbIe AeTanu u
Harpysku, a Takxe geTanu, co3zaBaemble
KOMMOHEHTaMW, eC/IM OHN COOTBETCTBYHOT
KpuTepusam GuabTpa pacyeTHOM Mogenn.

Y106kl BNOCNEACTBUM 406aBUTL UAN YAANUTL
AeTann 1 Harpysku, Nosb3yiTecb KHOMKOWN
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MapameTp

OnucaHue

[No6aBuTb Bbl6paHHble 06BbEKTLI NV YAAnUTb
Bbl6paHHble 06EKTbI B /11a/10fOBOM OKHe
PacueTHble N NpOeKTHbIE MoAeN.

+ [lonHas mopgenb

BkntouatoTca BCe rnaBHble feTann 1N Harpysku, 3a
NCKOYEHVEeM JeTanei C pacyeTHbIM K1aCcCoM
(cTp 149) NponycTuTb. Tekla Structures
aBTOMaTU4Yeckn fobasnseT pusnyeckme o6b-eKTbl
B PaCcYeTHYH MOJe/ib NPU UX CO34aHNK, eC/IN OHN
COOTBETCTBYIOT KpUTEpUAM GUIBTPa PacyeTHOMN
MoZenu.

+ 3apaTb OCHOBaHWe MopAenu, Bbi6paB AeTanu u
Harpysku

BKtouaroTCa TONbKO BbIOPaHHbIE KOOHHbI,
nepekpbITUSA, 6anky NepekpbITUA N HAarpy3KK, eciv
OHW COOTBETCTBYHOT KpUTepusam GpuabTpa
pacyeTHoW mogenn. Tekla Structures meHseT
KONOHHbI B $U3NYECKON MOZeNN Ha OMopbl.

CMm. Takke CoZepxnmoe pacyeTHon mogenu (cTp 55).

CBA3N

Ncnonb3oBaTb XXecTKue

MNo3BonseT paspeLwnTs NN 3anpeTnTb
NCMNONb30BaHMeE XeCTKMX CBA3E B pacyeTHOM
MOZenu.

Bo3moXxHbIe BapuaHThI:
*  BkJsiroyeHo

XecTkne cBA3KW CO34at0TCs, eC/IN OHU HEOBXOAVMBI
ANs COeAVNHEHUSI pacYeTHbIX AeTane.

*  OTKNKYeHOo, cOXpaHeHMe OCU: N0 YMOTYaHUIo

XKecTkume ccblkn He co34atoTcs. 3HaYeHus
napameTpa CoxpaHATb pacnosioXkeHme ocu
pacyeTHbIX AeTanei He MeHsTCS.

*  OTKJ/II0OYEHO, COXpPaHeHune oCu: HeT

XecTkme cBA3M He co34atoTCAa. 3HaUYeHuUs
napamMeTpa CoxpaHATb pacrnojioXeHne ocun
pacyeTHbIX AeTanein MeHATcA Ha HeT.

Mpw NCNONB30BaHNM B Ka4eCTBe NPUNOXKEHUS ANS
pacyeTa Tekla Structural Designer ansi 6€TOHHbIX
AeTtaneri MOXHO MCNOMb30BaTbk BapMaHT BktoueHo.
ANs CTanbHbIX AeTaneil aBToOMaTn4Yecky NCrnonb3yeTcs
BapnaHT OTK/IIOYEHO, COXpPaHEHME OCU: NO
yMOYaHuMIo.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

131 CBoiCTBa pacyeTHON Moaenn




MapameTp OnucaHwue
MpaBuna pacueTHoM HaxxmuTte anst co3gaHunsa npasBu, onpeaenstoLmx, Kak
Moaenu Tekla Structures obpabaTtbiBaeT oTAe/bHbIE eTanu B

pacyeTHOI MoAenun, 1 Kak AeTanu COeANHSIHOTCS ApYr C
APYrom npu pacyere.

N30rHyTble 6ankun

OnpegensieT, Kak pacCUNTbIBAOTCA Bankm — Kak
N30rHyTble 6anky NN Kak NpsiMble CerMeHTbI.
BblbepunTe 04MH 13 BapNaHTOB:

+  CTbIK B pacTAHYTbIX CEFMeHTax
* Wcnonb3oBaHMe N30rHYTOM YacTu

YKa3aTtb, HaCKOJIbKO TOYHO NPSAMble CEerMeHTbl
AOMKHBI COOTBETCTBOBATL M30rHYTOM 6asnke, MOXHO C
NMOMOLLbI paclurpeHHoro napameTpa XS_AD_
CURVED_BEAM_SPLIT_ACCURACY_MM (meHto Pawin --
> HacTpoiiku --> PacluMpeHHble napameTpsbl -->
PacueT n npoeKTupoBaHue ).

YunTbiBaTb CABOEHHbIE
npounun

Onpegenser, Kak B pacyeTe paccMaTpUBaKOTCS
CABOEHHble NpodnanN — Kak OAHa AeTanb
(BKJIIOUEHO) 1nn Kak aABe geTann (OTKNOYEHO0).

MecTonono>xeHme ocu
/1IeMeHTa

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpejensetr MeCcTornoIoXeHe KaxAo pacyeTHOW
AeTanu No OTHOLLUEHUIO K COOTBETCTBYHOLLIET
busnyeckon getanu.

BO3MOXHble BapnaHThbI:
* HewTpanbHas ocb

PacueTHO OCbtO ANt BCeX eTanein ABnseTcs
HelnTpasbHas 0Cb. MeCcTomnoIoXeHVe pacyeTHOW
0OCY U3MEHSAETCA NPU U3MEeHEeHN NPodUs
Aetanu.

* OnopHas ocb (cMeLLeHne OTHOCUTE/IbHO
LeHTpa HelTpanbHOMN oCKn)

PacueTHOW OCblo A5 BCEX AeTanen aBnaeTcs
OMOpPHast IMHUSA AeTann. MecTononoxeHme
HelTpanbHOM OCcK onpeaensieT IKCLeHTPUCUTET
ocw.

* OnopHas ocb

PacueTHOI OCbIO ANsA BCEX AeTanel aBnseTcs
OMopHas INHUA AeTanu.
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MapameTp

OnucaHue

+ 3HaueHue No yMO/YaHU IO AN MoAenn

PacueTHas 0Cb KaxJol AeTanu onpegenseTtcs
NHANBUAYANIbHO B COOTBETCTBUM CO CBOMCTBAMU
pacyeTHON AeTanu.

AN onpeseneHvsi MECTOMOIOXEHUS OCU
KOHKPEeTHBbIX AeTanel cnoib3yeTtcs BkAaaka
Mono>keHme B A1aNOroBOM OKHE pPacUeTHbIX
CBOWCTB COOTBETCTBYHOLLIEN AeTanu.

Ecnum BbI6GpaH BapmaHT HeiATpanbHas ocb, Npu
co3gaHum ysnos Tekla Structures nprHMMaeT BO
BH/IMaHVie MeCTOoMnosIoXeHue geTanu 1 cMeLLeHns
KOHL0B. Ecnv BbIGpaH o4VH 13 BapnaHToB OnopHas
ocb, Tekla Structures co3gaeT y3/bl B TOUKax Havana
oTcyeTa geTanei.

MeTopa 3aKkpenneHus
KOHLLOB 3/1eMeHTa

Onpejensert, Kakme NCNOb3YHTCH YCI0BUA ONMPaHNS
— paetanen (HeT) unn coegnHeHni (Aa).

ABTOMaTMnyeckoe
o6HOBNIeHNne

OnpeAenﬂeT, obHOBNAETCS NN pacyeTHada MoAesib B
cooTBeTCTBMN C UISMEHEHNAMIN B (I)I/IBI/ILIeCKOM Moaenu.

Bo3mMoXHble BapWaHTbI:

+ [la - usameHeHnsa ¢pusnyeckou moaenn
yunTbiBalOTCA

*  HeT - U3SMeHeHuns ¢pun3nyeckoii Mogenm
WUrHOpUpYyloTCS

Mopaenb coegHeHHas ¢
pacyeTHbIM
npunoXXeHnem

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Vicnonb3yetca Tonbko B covetaHum SAP2000, korga B

dusmnyeckor nnu pacyetHo mogenn Tekla Structures,
y>Ke 3KCMOPTUPOBAHHOW B MPUIOXEHMEe AN\ pacyeTa,

MPONCXOAAT U3MEHEHUS.

OnpeaenﬂeT, O6'b€ﬂ,I/IHF|eTCF| M NamMeHeHHasn
pacyeTHada MoJesib C paHee 3KCI'IOpTI/IpOBaHHOI7I
MOZENIbIO B NMPUTOXKEHUW pacyeTa.

Bo3MOXHbIe BapraHThI:
+  OTKNK4YeHo

Mogaenn He 06beanHATCA. O6BbEeKThI,
A06aBNEHHbIe B paHee 3KCMOPTUPOBAHHYHO
MOZeNb B MPUAOXKEHUN pacyeTa, yTpaymBaoTCs.
Mpn KaxaoM 3KCMopTe pacyeTHON Mogenn B
NPUNOXEHME pacyeTa CO34aeTCs HOBas MOZEb.

*  BknrwuyeHo

Mogaenn ob6beaunHsatoTca. O6bekThbl, J06aBNEHHbIe
B paHee 3KCMOPTUPOBaHHY MOAeNb B
NPUNOXEHWM pacyeTa, NPy MOBTOPHOM 3KCMopTe
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MapameTp

OnucaHue

pacyeTHOW MoAenn B NpUIOXKeHNe pacyeTa
coxpaHstoTca. Mogenb B NpUIOKeHUN pacyeTa
06HOBNSAETCS B COOTBETCTBUM C U3MEHEHUAMW B
mogenwn Tekla Structures.

Bknagka «PacueTt»

MapameTp

OonucaHue

MeTop pacueTa

OI'IpeAEJ'IHET, caegyet v npnHNMaTb BO BHMMaHMeE
Hanpsa>XXeHA BTOPOro nopdaaka.

Bo3moXxHbIe BapuaHTbI:
* 1-A nopsapok

NInHenHbIVM MeToA pacyeTa.
*+ P-penbTa

YNpoLLeHHbI MeToZ pacyeTa BTOPOro NopsAKa.
3TOT MeToA AaeT TOYHble pe3y/bTaTbl NPY ManbIX
BeINYMHax gepopmauuii.

+ HenuHelHbIN

HenviHerHbI MeToZ pacyeTa.

MakcmnmasibHoe
KOJINYECTBO nTepauuni

TouyHOCTb UTepauun

Tekla Structures noBTOpsAET UTEpaLMO BTOPOro
nopsAKa A0 AOCTUXKEHNS OAHOMO U3 CNefyroLLMX
3HaYeHUN.

Mopgenb MopanbHOro
pacyeTa

Buibepute fla, 4TObbI CO34aTh MOZeNb MOAANBHOIO
pacyeTa 1 NCNONb30BaTb CBOMCTBA MOAANLHOIO
pacyeTa BMeCTO COYeTaHW CTaTUYeCcKnX Harpy3ox.

Bknagka «3apaHue»

OnpegenseT nHGopMaLMIO 0 3ajaHnK Ana otyetoB STAAD.Pro.

Bknapka «Pe3ynbtaT»

OnpegenseT cogepxmnmoe darna pesynstatos pacyeta STAAD.Pro.

Bknagka «CeicMnuyecknin»

Bknagka CeMCMUYECKNIA CNYXUT AN 3aJ,aHNSi CTPOUTENIbHBIX HOPM,
NCMOoNb3yeMbIX MPU CEACMNYECKOM pacyeTe, 1 CBOMCTB, HEOBXOAMMbIX ANS
ceiicMmyeckoro pacyeta. Habop 3T1x CBOCTB 3aBUCUT OT BbIBPaHHbLIX HOPM.

NapameTp

OnucaHue

Tun

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CTpouTenbHble HOPMbI, MCMOb3yeMble ANs
dopMurpoBaHUA ceicMUYecKIX Harpy3ok.

Bo3MOXHble BapWaHTbI:
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MapameTp

OnucaHue

HeT: ceicMunuecknin pacyeT He BbIMO/IHAETCA.

UBC 1997: EaviHble cTpouTebHble HopMbl UBC
1997

UBC 1994: EaviHble cTponTeibHble HopMbl UBC
1994

IBC 2000: MexayHapo/Hble CTpouTe/IbHbIE HOPMbI
IBC 2000

IS 1893-2002: nHANNCKMIA cTaHAapT. KpuTepun
NPOEeKTUPOBAHNSA 34aHN, 3aLLNLLEHHBIX OT
3eM1eTpsiceHnin

IBC 2003: MexayHapo/Hble CTpoUTe/IbHbIE HOPMBbI
IBC 2003

IBC 2006: MexayHapo/Hble CTpoUTe/IbHbIe HOPMbI
IBC 2006

IBC 2006 (ZIP): MexayHapoAHble CTPOUTE IbHbIE
HopMbI IBC 2006 ¢ BO3MOXHOCTLIO A06aBAEH S
noutoBoro nHaekca (8 CLLIA) B cBocTBax

IBC 2006 (Longitude/Latitude): MexayHapoaHble
cTpouTesnibHble HopMbl IBC 2006 ¢ BO3MOXHOCTLHO
Ao6aBNeHNsA JONroThl U LUNPOTLI B CBONCTBAX

AlJ: ANoHCKMe HOPMbI

CHEKTp OTKJIMKOB: 3aZlaHW€E CMNEeKTPa OTK/IMKOB

CelicMmnyeckme CBoOCTBa

B 3aBncrMocCTy oT Bbl6paHHbIX HOPM MOXXHO
onpeaennTb pa3sinyHble celicMmyeckume CBOWCTBA.

Bknagka «CeicMmmnuyeckme Mmaccbi»

Harpysku v rpynnbl Harpysok, BKoUYaeMble B CeACMUYECKUIA pacyer.

Bknagka «MopAanbHbIiA pacyeT»

Bknagka MoganbHbI pacyeT CyXUT 419 3a4aHNSA CBOCTB, HEO6XOAMMbIX

ANna MOA4a/1IbHOI0 pacyeTa.

MNapameTp OnucaHwue
Yucno pexxmmos Yncno dpopm cob6CTBEHHBIX KONebaHWIA B
KOHCTPYKLMW.
Makc. yactoTa MakcrManbHas 4actoTa CO6CTBEHHOIO pe3oHaHca
KOHCTPYKLMW.

CoobLeHusn
MOAaNbHOro aHanns3a

Harpysku v rpynnbl Harpy3ok, BKJtoYaeMble B
MOJa/IbHbIN pacyer.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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Bknagkun «MpoeKkTupoBaHmne»

Bxknagkwn npOEKTI/IpOBaHVIe Ana Cctann, 6eToHa 1 necomMatepranoB cyxaTt
ANA 3ajaHNA HOPM cnocoboB ANA NCnonb30BaHNA B pacyeTe KOHCprKLI,I/IVI.
,ﬂ,OCTyI'IHbIe napaMeTpbl NPOEKTNPOBAHNA 3aBNCAT OT MaTepmana.

MapameTp

OonucaHue

MpoeKTHble HOpPMbI

HPOEKTHbIe HOPMbI A/1A Pa3TINYHbIX MaTepnanoB.

I,Cl,OCT)/FIHl:Ie MPOEKTHbIE HOPMbI 3aBNCAT OT
NCNOb3YyeMOro NpuaoXeHMa ana pacyeTta.

Cnoco6
npoexkT

mpoBaHus

3aBuCALMIA OT MaTepmana NPUHLAM, UCNOJIb3yeMblid
ANA CPaBHEHWSA HaMPs>KeHNM 1 BOSMOXHOCTEN
maTtepuana.

BO3MOXHbIe BapnaHTbI:
* Het

Tekla Structures BbINONHSET TONLKO pacyeT
KOHCTPYKLMI 1 CO3ZaeT aHHbIe MO HanpsiXXeHUsIM,
CUNaM U CMeLLeHUSIM.

MpeaycMoTpeH Ans ctanu, 6eToHa u
necomaTtepuranos.

+ [poBepuUTb KOHCTPYKLUIO

Tekla Structures npoBepsieT, COOTBETCTBYHOT U
KOHCTPYKLVN KPUTEPUAM MPOEKTHBLIX HOPM
(HanpuMep, AOCTaTOYHbI I MoMnepeYHble
ceyeHwus).

MpesycMOTpeH ANs CTanu 1 1ecoMmaTepunanos.
*  BbluMcanTb Tpebyemyio nnowiaab

Tekla Structures onpegenseTt Tpebyemyto naowasb
apMVpOBaHMs.

MNpeaycMoTpeH 415 6eToHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

CeolicTBa
NPOEeKTUPOBaHNSA

HopMbl MPOEKTMPOBaHWS 1 onpesensieMble CNoCo60Mm
NPOEKTMPOBaHWS CBOIMCTBA pacyeTHO MoZenu,
NPYMeHsieMble KO BCEM AeTaNsiM B pacyeTHO
MOZenwu.

MNpw BbI6OpPE NPOEKTHBIX HOPM 1 cnocoba
NpoekTUpoBaHUS ana maTtepurana Tekla Structures
BbIBOAUT CNMCOK CBOMCTB MPOEKTUPOBAHUS B HUXHEN
yacTn Bknagku MpoekTupoBaHue.

YT106bl U3MEHUTL 3HAYEHWE OMnpeiesIeHHOro
CBOWCTBA, LLIe/IKHUTE 3anucb B CTON6LIE 3HAUYEHMe.

EAVHNLBI N3MepeHNs 3aBUCAT OT HAaCTPOEK,
BblOpaHHbIX B MeH0 daiin --> HacTpoiiku -->
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10.5

MapameTp OnucaHwue

MapameTpsbl --> EANHULBbI N AecATUYHbIE
pa3pagbl .
Ana 3meHeHWs CBOMUCTB NPOeKTUPOBaHNSA

OTAENbHbIX AeTanel CnyXnT Bknaaka
MpoeKkTnpoBaHmMe B /11a10r0BOM OKHe pacyeTHbIX

CBOWCTB COOTBETCTBYHOLLE 7 AeTann.

CM. Takxke
Co3zaHune pacyeTHbIX Mogeneit (cTp 53)

3meHeHVe cBOWCTB pacyeTHoM Mogenu (cTp 60)

CBoOMCTBa pacyeTHOW AeTanu

OnpegennTb, kak Tekla Structures 6yaet obpabaTbiBaTh AeTanb B pacyeTe,
MOXHO C MOMOLLbIO MapaMeTPOB B A1aIOFOBOM OKHe pacYeTHbIX CBOMCTB
Aetann (Hanpumep, CBoKicTBa 6anku, ncnosibsyemMsolie B pacyeTtax). Habop
HaCTpoek, AOCTYMHbIX B KOHKPETHOM ANaIorOBOM OKHe, 3aBUCUT OT TMMa
AeTann 1 OT pacyeTHOro knacca. B tabnnue Huxke nepeyncieHsl Bce
HACTPOWKK, BHE 3aBUCUMOCTW OT TUMNa AeTann N pacyeTHOro Kaacca.

Bknagka «PacueTt»

Bknagka PacueT CNYXUT Ana onpegeneHna pacy4eTHbIX CBOWNCTB AETann.

MapameTp OnucaHwue

Knacc OnpegenseTt NopsAoK 06paboTku geTanu B pacyerTe.

OT 3HaueHus, BbiIbpaHHOro B cnucke Knacc, 3aBncnt
Habop AOCTYMHbIX pacyeTHbIX CBONCTB. Hanpuwmep,
NnacTHaM COOTBETCTBYyeT MHOM Habop CBOWCTB,
HeXenm KoJIOHHaM.

PUnbTp JocTtyneH, Tonbko Korga napameTp Knacc imeer
3HayeHVe KoHTypHas naacTtuHa - XXectkas
neperopoaka van NMepekpbiTre - XKectkas
neperopogka.

(CBOMCTBA >XECTKOM
neperopoaku)

OnpeaensieT GUNBLTP, NCMOJIb3yeMbI NpU
dunbTpaummn 06 LEKTOB A/15 XKECTKOM NeperoposKku.

¥Y3nbl, OTHOCALLMECS K AeTanu, KoTopas
yAOBNeTBOpsieT Kputepuam GunbTpa, byayT
COeANHATLCS C XXeCTKOM neperopoakon. Hanpumep,
YTOObI NPUCOANHATDL K XECTKMM Neperopojkam
TONbKO Y3/1bl KOJIOHH, MOXHO MCMOAb30BaTh GUALTP,
KOTOPOMY YA0BNETBOPSAHIOT TO/IbKO KOJIOHHbI.
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MapameTp

OnucaHue

dopma cocTaBHOM
cekumu

YKa3blBaeT poJib AeTanu B COCTaBHOW cekuunu,
KOTOpas COCTOUT 13 raBHOW AeTann N O4HOW Uan
HecKoNbKKX noageTtanen. B pacuete nogaetanu
06BbeANHSAIOTCS C INTaBHOM AeTanblo.

BO3MOXHble BapuaHTbI:
«  ABTOMAaTU4YeECKM
+ He geTanb cocTaBHOW ceKLUMn
JleTanb 0TCOEANHSETCA OT COCTAaBHOW CEKLNN.
+ [naBHas peTanb COCTaBHOMN ceKL MU

JT0T BapunaHT cnegyet Bcerja ncnosib3oBaTtb 414
3aaHnaA rnaBHOM AeTann COCTaBHON cekymnn.

+ MoapeTanb COCTAaBHOW ceKUmn
+ banka — nopgpeTtasib COCTaBHOMN ceKLUUN

OnpegenseT, 4To AeTanb ABASETCA AeTaNbio
COCTaBHOW CeKLWW, KOrAa rnaBHas AeTanb
COCTaBHOW cekumm — banka.

+ KonoHHa — noageTtanib COCTaBHOM ceKLUU

OnpegenseT, 4To AeTanb ABASETCA AeTaNbio
COCTaBHOW Cekuuu, Koraa rnaBHas aetasb
COCTaBHOW CEKLINN — KOJIOHHA.

MpoekTHaA rpynna

OnpegensieT NPOEKTHYH rpynmny, K KOTOPOI OTHOCUTCA
AeTanb. icnonb3yeTtcs npu onTUMmU3aLmm.

ABTOMaTMnyeckoe
o6HOB/IeHUne

Orlpe,qenﬂeT, obHOBNAETCS NN pacyeTHaAa AeTallb B
cooTBeTCTBMN C UISMEHEHNAMIN B (I)VI3VI'~I€CKOI7I Mozaenu.

Bo3MOXHble BapnaHThbI:

« [Aa-unusmeHeHus ¢punsmnyeckoii mogenu
yumnTbiBalOTCA

* HeT - uUsmeHeHus punsnueckoii mogennu
UrHopupyloTcs

Bknagkm «3akpenseHue Hayana», «3akpensieHme KoHua»

Bknagkn 3akpenneHvie Hayana 11 3aKkpensieHme KoHLa cyxaT Ang
onpezeneHns ycnoBui onupaHns 1 cterneHen cBob0obl KOHLOB AeTanu.

Bknagka 3akpensieHme Hayana OTHOCUTCHA K MepBOMY KOHLY AeTanu (kentas
pyuKka), a Bknajka 3akpensieHme KoHLa — KO BTOPOMY KOHLY AeTann

(NnypnypHas pyuyka).

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS

138 CBOIACTBa pacyeTHOW geTanun




MapameTp OnucaHwue

Hauano nnn KoHey OnpegenseT, kakoe 13 npegonpesenieHHbIX U
onpejenieHHbIX NOJIb30BaTeIeM COYeTaHUI YC/1I0BUN
ONMMpaHns KOHLOB NCMO/b3YyeTcs A1 Hayana unu
KOHUA AeTanun.

npeAOHPEAEHGHHbIe BapunaHTbl caegyrouine:

L/
—7
V' (HegocTynHO npu ncnonb3oBaHun Tekla
Structural Designer)

E (HegocTynHO Npu ncnonb3osaHuK Tekla
Structural Designer)

TN BapnaHTbl aBTOMAaTN4YeCKN YCTaHaBINBakOT
yanoBuda onmpaHuna 1 CTeneHn CBO6OAbI.

i

MpegonpeseneHHoe codeTaHMe YyCN0BUA MOXHO
KoppekTupoBaTthb. Npu 3Tom Tekla Structures
nomevaeT ero cnesyroLiM 3Ha4YKOM:

4

Noppep>xuBaeTt HepoctynHo npu ncnonb3osaHum Tekla Structural
ycnosue Designer.

OnpegensieT yc0Bre ONupaHus.
Bo3MOXHbIe BapnaHTbl:

+ TNpucoeanHeHHbI

Uy Ry

: L,Uz ) T;,Rz
Tx J Rx 7

KoHeL, fgeTanu coesHeH C MPOMEXYTOUHbIM
pacyeTHbIM Y3/10M (4pyroi aeTtanu).

YKa3blBaeT CTerneHu CBO60,D,I:I y3na.
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MapameTp

OnucaHue

+ TNoppep>xuBaeTtca
Uz Rz
Uy Ry
T Fx

KoHew, aeTanu npeactaBaseT coboli KOHEUHYHO
Onopy ANst BEPXHEN YacT KOHCTPYKLMM
(HanprMep, OCHOBaHMe KOIOHHbI B KapKace).

YKa3bIBaeT cTeneHun cBo60bl Onopel.

MoBopoT

[ocTyneH, Tonbko ecniv napameTp Noaaep>xmsaet
ycnoBuMe VMeeT 3HaveHVe Noaaep>xmBaeTcs.

OnpegensieT, NoBepHyTa v onopa.
Bo3MOXHble BapuaHThbl:

+ be3 noBopoTa

+ MNoBepHyTbIV

Mpw BbiI6Ope BapnaHTa NMNoBepHYTbIA MOXHO
onpezennTb NOBOPOT BOKPYr N0OKanbHoOW ocn X nnn Y
NN YCTaHOBUTbL NOBOPOT MO TeKyLLen paboyein
MJI0CKOCTW, HaXaB KHOMKY 3aAaTb NOBOPOT Mo
TekyLuliel paboyeir N10CKOCTM.

Ux

Uy
Uz

OnpegenseTt nocTynaTtenbHble CTeNeHn CBO6OAbI
(cMeLLeHns) B HanpaBaeHnsax rnobanbHbIx ocen X, Y v
Z.

BO3MOXHble BapnaHThbl:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbLIV
+  MpyXuHa

MNpw BbI6Ope BapuaHTa Mpy>KuHa BBegnTe
MOCTOAHHYIO MPY>XUHbI PacTAXeHNA-cXaTns. EANHNLbI
N3MepeHNs 3aBUCAT OT HACTPOeK, BblIBPaHHbLIX B MEHHO
dain --> Hactponkm --> MNapameTpsbl --> EAUHULBI
M AecATUYHbIE pa3psaabl .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpejenseT Bpawate/bHble CTeNeHn CBO6O bl
(BpalLeHMs) B HanpaBneHuax rnobanbHbix ocer X, Y u
Z.

Bo3MOXHble BapuaHThbl:
+  3akKpenjieHo B OA4HOI ToUKe

*  ®PUKCUPOBAHHbIV
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MapameTp

OnucaHue

*  TpyXuHa
*  YacTuuHoe ocBo6oOXAEeHMe

MNpw BbI6Ope BapuaHTa MNMpy>KUHa BBeanTe
MOCTOSIHHYHO NPYXWNHbI KpyYeHWs. EaVHNLEI
N3MepeHNs 3aBUCAT OT HACTPOeK, BbIBPaHHbLIX B MEHHO
®aiin --> Hactponkm --> MapameTpsbl --> EAUHULBI
" fecaTudHble pa3psaabl .

BapraHT HacTuuHoOe ocBo6oXKAeHUe 1Cro/ib3yeTcs
ANIA YKa3aHWA cTeneHy CBA3HOCTW, eCc/iv OHa
HaxXoAUTCA MeXay 3alleMeHeM U LUAaPHVPOM.
Beegute 3HaueHve o1 O (3aLemneHmne) o 1 (LwapHUp).

Bknagka «CocTaBHO»

Bknagka CocTaBHOM ncnonb3yetcs npu pabote ¢ STAAD.Pro v cnyxnTt ans
onpejeneHns pacyeTHbIX CBONCTB NepeKpbITLS B COCTaBHOW baske.

MapameTp

OnuncaHue

CocTtaBHas 6anka

OnpegenseTt xapakTep COCTaBAeHUS BaNKu:
* HecocTaBHas 6anka
+ CocTaBHas 6anka

«  ABTOMaTMuUeckas cocTaBHas 6anka

MaTepunan

OnpegensieT MaTepuan nepexkpbITUs.

TonwwmHa

OnpegensieT TONLLMHY NepekpbITUS.

3dPeKTUBHaAsA LUMPUHA
NANTbI NepeKpbITUA

Onpegenser, Kak BbluncnsgeTcs s¢dekTBHaA WPUHA
nepekpbITUA: aBTOMaTUYECKN VAN MO BBEAEHHbIM
3HaYeHMAM.

MOXHO 3a4aTb pasHble 3Ha4YeHUs AN 1eBON U
NpaBoVi CTOPOH 6anku.

|_|pVI aBTOMaTnN4eCckKoM BblYMNCieHN 3HaYeHNA
BbIUYNCNAKTCA OTHOCUTENIbHO A/IMHBI MHTEPBAasna.

Bknagka «KpyyeHune»

Bknagka KpyveHue cnyxuT ns onpejeneHuns pacyeTHbIX CBOWCTB 1 CBOMCTB
pacnpeaeneHunsa Harpysku NanTbl MepekpbITUS, ONepTon No ABYM CTOPOHAM

WA NO KOHTYPY.

MapameTp

OnuicaHmne

KpyueHwune

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegensieT HanpaB/ieHWsl, B KOTOPbIX AeTalb HeceT
Harpysku.

Bo3MoOXHble BapnaHThI:
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MapameTp

OnucaHue

«  OAWH: NNTa NepekpbITUS HECET Harpyskn B
HanpaBNeHNN OCHOBHOM OCWU. Banku NN KONOHHBI,
napanfieNnbHble HanpaBAeHUI0 PacrpoCTPaHEeHNSs
Harpysku, He coeMHeHbI C AeTasbto U He HecyT
Harpysku oT geTanu.

+  [ABOIHOW: feTanb HeceT Harpyskn BAO/Ib
OCHOBHOW 1 BTOPOCTENeHHOM ocelt. bankn nnn
KOJIOHHbI B 060X HanpaBneHUAX HeCYT Harpy3ku
oT AeTann.

HanpaBneHue
OCHOBHOW OCMn

Mo3BoNsieT onpeAennTb HanpaBaeHe OCHOBHOI OCx
OZHUM 13 C/IeAyoLLMX CrocoboB:

+ [lytem BBOZa 1 B none ocun (X, y niu z),
napannenbHOM OCHOBHOW OCW.

« [lyTem BBOZA 3HaYeHWI B HECKONLKO Monen Ans
3a.aHNS KOMMOHEHT BeKTOpa HarnpaBaeHVs.

*  Haxmunte kHonky MapannenbHo Aetanu v
BblbepuTe B MOAeNN eTalb, Napasie/ibHyro
HanpaBaeHWto.

*  HaxmuTe kHonky NMepneHANKYNSAPHO AeTanu v
BblbepuTe B MOZENV AeTalb, NepreHANKYNSPHYHO
HanpaBieHNIO.

UTo6bl NPOBEPUTE OCHOBHOE HanpaeneHne
pacnpocTpaHeHns Harpy3kn BbIbpaHHOW Harpy3kn Ha
BUZE MOJenu, HaxmuTe KHornky OTobpaxaTb
HanpaB/ieHue AN BbI6paHHbIX 31eMeHTOoB. Tekla
Structures nokasbiBaeT OCHOBHOE HarnpasJ/ieHue
KPacHOW NUHWEN.

Bknapka «Harpyska»

Bknagka Harpyska no3BossieT BKAOYaATb AeTanu B pacyeTHble MOZenu B

KauecTBe Harpysok.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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MapameTp

OnucaHue

CreHepupoBaTb
Harpysky ot
co6cTBEeHHOro Beca

PacueTHble MOZenn BKIOYAKOT BeC JeTann —
HanpuMep, HacTuAa — B BUAE Harpy3ku, Jaxe ecnum
AeTanb He BKNHOYEHa B pacyeTHble MOAENN NHBIM
obpasom.

Ecnu getanb BkAOUEHa B pacHeTHYH MOoJesb, TO
BK/IOYEH 1 ee cOBCTBEHHbIN Bec. BapuaHT HeT
NPYIMEHVM TONIbKO K pacyeTHbIM Kaccam
NrHopupoBaTh 11 XKecTKasa neperopojka.

Cnuckn ans
AOMONHNTENbHbIX
Harpysok

BBeauTe AHaMMYeCKyo Harpysky Ha nepekpbitiie
NN JOMONHUTENbHbIM COBCTBEHHbIV BeC (CTAXKA,
NHXEHEepHble CeTH), NCNONb3Yys TP LOMONHUTENbHbIE
Harpy3Kkuy C UMeHeM rpynnbl Harpy3oK 1 BeMYNHOM.
HanpaBneHuns 3TUX Harpy30K COOTBETCTBYHOT
HanpaBAeHWIO rpynnbl Harpy3ok, K KOTOPOM OHU
npuHaanexar.

NmeHa geTaneii

3T0T GUNBTP NCNONb3YyeTCa ANs obecrneyeHns
nepeHoca pacnpeseneHHON Harpy3ky C NepekpbITUS
Ha COOTBETCTBYHOLLME AeTanu, Hanpumep
noaaepXxvBatroLLme nepekpbiTne 6ankm. ObbIUHO B
KavecTBe 3HaueHUsa puabTpa BBOAUTCA UMS BasiKu.

Ncnonb3oBaTb
pacnpegeneHue
Harpyskuv gns
HepaspbIBHOW

CTPYKTYpbI

Ncnonb3yeTca Ans oTHeceHMs 60onbLUer YacTn
Harpy3ku Ha cpefHue onopbl B CAAOLLIHbIX
KOHCTPYKLMSAX.

f 1‘

348 0L &f8 0L

Bknapgka «l[poekTnpoBaHue»

Bknagka MpoekTupoBaHUe B 1a/lOF0OBOM OKHE pacyeTHbIX CBOWNCTB AeTanu
CNYXWUT 4151 NPOCMOTPA Y U3MEHEeHWsi CBOMCTB NPOeKTUPOBaHWSA OTAEbHOM
AeTanun B pacyeTHON Mmozenn. CBOMNCTBA NPOEKTUPOBAaHNA — 3TO CBOMCTBA,
KOTOpble MOTYT N3MEHSATLCHA B 3aBMCUMOCTY OT NPOEKTHbIX HOPM 1 MaTepuana
AeTanu (HanpumMep, NnapaMeTpbl NPOEeKTUPOBaHWSA, KO3GPULMEHTBI U

npeaensi).

Bknagka «lono)xeHne»

Bknagka Mono)xeHue CNYyXUT Ana onpegeneHna noaoxeHnA n CMeLLI,EHI/II7|

pacyeTHOW AeTanun.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHNS
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MapameTp

OnucaHue

Ocb

Onpegenset MecTonosioxXeHne pacyeTHoOW AeTanu rno
OTHOLLEHWIO K COOTBETCTBYOLLEN GpU3NYecKon
Aetanu.

MecTononoxeHe pacyeTHON ocK AeTanu
onpegensieT, rae AeTanb CONpUKacaeTcs ¢ Apyrumm
petanamu, a Takxe rae Tekla Structures co3gaet y3nbl
B PaCYeTHbIX MOAENSX.

Bo3MOXHble BapnaHThbI:

HeliTpaneHaa oce

OnopHad otk [EMELLEHKE OTHOCHTEAEHD LEHTRE HERTPAAEHOW OCK)
JnopHaa otk

Beepxy cneea

Beepxy no ueHTpy

Beepxy cnpasa

MocepeauHe cneea

MocepeguHe no LeHTpyY

Mocepegune cnpaga

BHu=y cneea

BHM=y no ueHTpy

BHuzy cnpaea

Bepxraa nnockocTe

CpeaHas NAoCKOCTE

HuxHaa nnockocTe

fNeBaa nnockocTe

Mpaeaa nnockocTe

CpegHad NAOCKOCTE (Mexay NeB0R M NPaBoA)

Ecnn BbibpaH BapraHT HeATpanbHas ocb, nNpu
co3aaHum y3noB Tekla Structures npuHnmaeT BO
BHUMaHME MECTOMONOXEHME AeTanl N CMeLLEeHUS
KOHUOB. Ecnu BbIbpaH o4nH 13 BapraHToB OnopHas
ocb, Tekla Structures co3gaeT y3nbl B TOUKax Havana
oTcyeTa AgeTanen.

CoxpaHAaTb
pacnono>xeHwvie ocu

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpegenseT, COXPaHSAETCA N1 MeCTOMOJIOXKeHMe OCcn
NN N3MEHSAETCS B COOTBETCTBUN C U3SMEHEHUSMU B
dunsnyeckon mogenn.

BO3MOXHbIe BapnaHTbI:
* Het

Ocb MmoxeT CBO6OAHO nepemMeLlaTbCd npum
NnpmBA3Ke K NOJ0XEHNAM KOHLOB COCEAHUNX
06bekTOoB. OTOT BapuWaHT cnegyet ncrnoab3oBaTb
ANA BTOPOCTENEHHbIX 31€MEHTOB.
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MapameTp

OnucaHue

* YacTuuHo - COXPaHATb B NMaBHOM
HanpaB/1eHUN

OCb YaCTUYHO MOXET CBOHOAHO NepemMeLLaThCs,
OZJHaKO 3/1eMeHT He NepemMeLLaeTcs B raBHOM
(6onee NpoyYHOM) HanpaeneHun Npodunsa getann.

*  YacTU4YHO - COXpaHATb BO BTOPOCTENEHHOM
HanpaBneHnu

OCb YaCTUYHO MOXeT CBOBOAHO NMepemeLLaTbCs,
O/ZIHaKO 3/1eMeHT He NnepemMeLLaeTcsa BO
BTOpPOCTENEeHHOM (MeHee NPOoYHOM) HanpasneHU
npoduns getanu.

o p'a
Ocb He nepemMeLllaeTcd, 04HaKO NMnoaoXeHna

KOHL,0B MOTYT NepemMeLlaTbCs BAOb OCU (Tem
CaMbIM YAJIMHAS NN YKOPaYMBast 31IEMEHT).

+ [Aa- COXPaHATb N NOJIO)KEHNA KOHLLOB

[MONIOXXEHNA OCU 1 KOHLLOB 3/1IEMEHTAa He
N3MEHAKTCA.

CBA3HOCTb

OnpegenseT, NPUBA3LIBAETCA /N S/IEMEHT K APpYrm
31eMeHTaM (CcoegNHAETCA C HUMW) XXeCTKUMUN CBA3AMU.

Bo3MoXHble BapnaHThI:
« ABTOMAaTMUeCKu

nemeHT NnpmMBA3bIBAETCA K APYTMM 3/1IEMEHTAM
(coegnHaAeTCs C HAMK) XeCTKUMU CBA3AMMN.

*  BpyuyHyro

DNnemMeHT He NPUBA3bLIBAETCS K APYrM 3/1eMEHTaM
(He coeanHAETCSA C HAMK) XXECTKUMW CBA3AMM.
ABTOMaTMYecKmne CBSA3M C APYrMMU SNeMeHTaMmn
CO3Zat0TCA TONbKO MNPU YC/IOBUI, YTO MONOXEHME
3/1eMeHTa TOYHO COOTBETCTBYET APYroMy
3N1EMEHTY.

Moand¢ukatop ocm X
Mopgudunkatop ocn Y
MopaudunkaTtop ocun Z

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

OnpezensitoT, K YeMy NPUBSA3aHO MECTOMO/IOKEHNE
3NeMeHTa — K ro6anbHbIM KOOPAMHATAM, K IMHAN
CEeTKW UK HU K TOMY, HU K ApYyromy.

BO3MOXHbIe BapnaHTbI:
* Het

MecTononoxeHue sfieMeHTa He npmBA3bIBaeTCA.
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OnucaHue

+  ®dukKcmpoBaHHas KoopauHaTa

MecTononoxeHvie afieMeHTa NpmMBA3bLIBAETCA K
kKoopavHarte, BBegeHHou B none X, Y nauv Z.

*  Bawkaunwias ceTka

dneMeHT NpurBA3bIBaeTCA K bamxarien NMHUN
ceTku (3oHa npmBAskn — 1000 Mm).

CmeweHue

MNo3BonsieT nepeMecTnTb pacyeTHYHO AeTanb B
HanpaBneHnsax rnobanbHbIX ocen X, Y n Z.

Pe>xum npoposibHOro
caBura

OnpegensieT, NCNOb3YHOTCA NI NPOAO/IbHbIE
cmeLLeHns KoHLoB DX ¢ur3snueckori getanu, B3aTble 13
CBOWCTB GU3NYeCcKon aAeTann.

Bo3MOXHble BapWaHTbI:
* He paccMmaTpmBaTb CMeLLeHUSA
¢ PaCCManI/IBaTb TO/1bKO yAJINHEHNA

+ Bcerpa paccmaTpmBaTb CMeELLeHUs

Bxnagka «ATpunbyTbl CTEPXKHEN»

Bknagka ATpm6YTbl CTEpP)KHEN B ANaN0roBOM OKHE pacyeTHbIX CBOMCTB
obbekTa Kapkaca (banku, KONOHHbI UM Packoca) CYXUT AN onpejeneHns
CBOWCTB €ro pacyeTHbIX CTEPXHEN.

MapamMeTpbl Ha 3TOW BK/1aAKe MOXHO MCMOJ/Ib30BaTh, KOrja pacyeTHas Aetallb
MMeeT pacyeTHbIn knacc banka, KonoHHa vy BropocTeneHHas.

NapameTp

OnucaHue

HauvanbHoe cmeLleHune

CmelleHme KOHUa

BbluncnatoTca cmeLLeHns s ydeTa Nnpo4oabHOro
3KCLEHTPUCMTETA Ha KOHLIE 3/IeMeHTa (pe3ynbLTaToM
ABNAETCA N3rnMbaroLmMin MOMEHT).

3TN CMELLEHNS He BAUSIHOT Ha TOMO/IOMMI0 PacUYeTHOWA
MoZeNnn. 3HauYeHVe CMeLLLeHs TOIbKO NepesaeTcs B
pacueT B KauecTBe aTpubyTa 3nemMeHTa.

3amelleHne UMeHU
npojuns

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Bbibepute npodunb 13 katanora npodunein. MoxHo
MCMONb30BaTb Pa3Hble pacyeTHble NPOPUIN B
HayaNbHbIX N KOHEYHbIX TOYKaX AeTanel, eciv 370
NoAJep>XMBaeTcs NPUIOXEHVEM A/1A pacyeTa.

Ana Ncnonb30BaHMS pasHbIX Npoduier Ha KoHLax
AeTanu BeeguTe 4Ba Npoduns, passenns Ux
CMMBOJIOM «|», HAaNpUMep: HEA120 |HEA140

Ecnn pgetanb npeacrtaBnseT coboi COCTaBHYH CEKLMIO
B pacyeTHOM MOJenu, 34eCb MOXHO BBECTU UMS
COCTaBHOW cekuun. MoXHO BBeCTU Ntoboe nms,
04HAaKO ecsin UMS COBMAZAaeT C CyLLLeCTBYHOLLNM
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OnucaHue

nMeHeM 13 katanora npodwunein, dnsnyeckme
CBOWCTBA CeKUUM ByAyT TaKUMU Xe, KaK Yy
KaTanoxXHoro npoduns.

Tun rHyTOon 6ankn

OnpegensieT, Kak paccumTbiBaeTcs 6anka — Kak
M30rHyTas 6aska Uan Kak npsiMble CErMeHTbI.

Bo3MoOXHble BapWaHTbI:

*  Wcnonb3oBaTb 3HaUEHME MO YMOJIUAHUIO
Mogenu

*  Wcnonb3oBaHWe N30rHYTOM YacTu
*  CTbIK B pacTAHYTbIX CEFMeHTax

Mpwv BbIBOpe BapraHTa Mcnonb3oBaTb 3Ha4YeHWe No
ymonuaHuto mogenn Tekla Structures ncnonb3syet
3HaYeHwue, BbibpaHHOE B cnncke M30orHyTble 6anku B
AVanoroBom okHe CBOMCTBa pacyeTHOW Moaenmu.

YKazaTb, HACKO/IbKO TOYHO MPsSIMble CEerMeHTbl
AO/KHbI COOTBETCTBOBATL M30rHYTOM 6aske, MOXHO C
MOMOLLbIO pacLUMpPeHHOro napameTpa
XS_AD_CURVED_BEAM_SPLIT_ACCURACY_MM (meHto
dain --> HacTponkm --> PacLumpeHHble
napameTpsl --> PacueT n npoeKTupoBaHue ).

Yucno ysnos
pa3geneHvs

Mcnonb3yeTca ansa co3aaHms ONONHUTEIbHBIX Y3/10B
WM pacyeTa 6anku B BUAE MPSMbIX CErMEHTOB,
HanpumMep ANsi pacyeTa U30rHyTon 6anku.

BeegnTte koNM4ecTBo Y3710B.

PaccTosiHus pa3pbiBa

UTob6bl ONpesennTb AONONHUTENbHbIE Y3/bl B
3/1eMEeHTe, BBEANTE PACCTOSAHUS OT HaYaIbHOW TOYKM
AeTanu 4o y3na.

BBeauTe paccTosiHMA, pasgenss nx npobenamu,
HanpumMep:

1000 1500 3000

HauyanbHbIiA Homep
CTEPIKHS

OnpegensieT Ha4YanbHbIN HOMEP ANA PAaCUETHbIX
CTepXXHewn.

HauyanbHbiiA Homep
yacTu

OﬂpEAeﬂﬂeT HavanbHbI HOMEP ANA paCcHeTHbIX
3/1eEMEHTOB.

Bknagka «ATpmnbyTtbl obnacrein»

Bknagka ATpnbyTbl o6nacTtei B 1a/10r0OBOM OKHE pacyeTHbIX CBONCTB
NAacTUHbI (KOHTYPHOW MNAACTUHbI, 6ETOHHOr0 NepekpbITUA AN BETOHHOM
naHenun) CNyXnuT Anst onpeseneHnst CBONCTB PaCUYeTHbIX 31eMEHTOB MAACTUHbI.

MapameTpbl Ha 3TOW BKIAaAKe MOXHO UCMO/b30BaTh, KOrAa pacyeTHas AeTab
nMeeT pacyeTHbIN knacc KOHTypHasa nnacTuHa, NepekpbiTue nnv CTeHa.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHwue

Tuyn anemeHTa dopma 3nemMeHTOB.

MoBoOpOT NoKaIbHbIX OnpegenseTt NoBOPOT NOKaNbHON NaockocTn XY.
ocein XY

Pa3smep anemeHTa X 1Ny: Npbnn3nTeNbHbIe pa3Mepbl 3/IeMEeHTOB B

HanpaBAeHNAX N0KaNbHbIX ocel X 'Y NnacTuHbL. Ans
TPEeyro/ibHbIX 3/IEMEHTOB — MPUBAN3NTENbHbIN
pasMep OrpaHnN4YmMBaoLLLEeN PAMKM BOKPYT KaXA0ro
TPeyrosbHOro 3/ieMeHTa.

OTBepcTUs: NPUBAN3NTENbHbIV pa3Mep 3N1EMEHTOB
BOKPYI OTBEPCTUIA.

Ha4anbHbIiA Homep OnpegensieT HayaibHbIA HOMep 415 NAACTUHbI.

obnactun

MpocTas obnactb BbibepuTte la A1s1 CO34aHNA YNPOLLLEHHOM pacveTHOMN

(urHopupoBaTb BbIpe3bl | MOeE/N MNIACTUHbI, B KOTOPOW He YYUTbIBAKOTCA

nT.A.) pa3pesbl 1 OTBEPCTUA.

HanmeHbLwnA [No3BO/IAET He yUnNTbIBATL B pacyeTe Mesikue

ynTaeMbii pasmep OTBEpPCTUA B NacTuHe.

oTBepcThA BBeguTe pasmep pamMKu, orpaHnYUmnBaoLLen
oTBepcTUe.

Noppep>xuBaembiia HepoctynHo npw ncnone3osaHum Tekla Structural
Designer.

MNo3BosseT onpesennTb ONOpPbI AN KOHTYPHOW
MAaCTVHbI, 6GETOHHOrO NepekpbITUA AN GETOHHON
naHenw.

MOXHO co34aTb ONOpPbI ANA HUXKHEV KPOMKW NaHenu,
A5t BCeX KpaeBbIX Y3/10B NepekpbITUA AW MAACTUHBbI
N AN BCEX Y310B bankun. Y naHenem HMXKHSA KpoMka

MOXET ObITb HAaKJIOHHON.

Bo3MOXHble BapnaHThbI:
* Het
Onopbl He co34atoTCA.
+ CBo6opgHO (NnepemelleHUe)

lMnactnHa sasnaetcs 3aLLl,erIEHHOI7I TO/IbKO B
OTHOLWEHNN NOoCTynaTe/iIbHbIX ,CI,BVI)KEHVIVI.

* MonHocTblO

lMnactnHa aenaetcs 3aLLI,EM}'IeHHOVI B OTHOWEHNWN
M NOoCTynaTe/IbHbIX ,D,BI/I)KEHVIM, M BpalleHn4.
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Cm. TakXXe

MNapameTpsbl 1 LuBeTa pacyeTHbIX Knaccos (cTp 149)

MNapameTpbl pacyeTHoM ocun (cTp 152)

I3MeHeHVe CBONCTB pacyeTHoOM getanu (cTp 74)

3ajaHune 3aKpenneHnii N ycnoBuin onMpaHnsa KOHLOB (CTp 76)
OnpegeneHye CBOWVCTB MPOeKTUPOBaHNA AN pacyeTHbIX geTanei (cTp 80)

OnpegeneHre MeCTOMNONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

I'Iapameprl N uBeTa paCyYeTHbIX KJ/1aCCoB

BapuaHThl B cnucke Knacc Ha Bknagke PacyeT B A11a/10roBOM OKHe
pacyeTHbIX CBOWCTB AeTanu onpegenstoT, kak Tekla Structures obpabaTbiBaeT
3Ty AieTa/lb B pacyere.

BapwvaHT, Bbl6paHHbIN B cnincke Knace, onpegensert, Kakue BKNaAKN JOCTYMNHbI
B AI1a/IOfOBOM OKHe CBOMCTB pacyeTHon geTtanu (ctp 137).

Koraa pacwupeHHbii napameTtp XS_AD_MEMBER_TYPE_VISUALIZATION
YyCTaHOB/IEH B 3HayeHVe TRUE (N0 yMOMYaHWIO), pacyeTHble K1acChbl geTaner B
pacyeTHOW MOZEeN MOXHO MOKa3blBaTb C UCMOIb30BaHMEM C/leJyHoLLNX
LBeTOB. TakxXe MOXHO MOKa3blBaTb pacyeTHble K1acCbl Pa3HbIMU LiBeTaMu B
dursmyeckor mogenn (ctp 112).

MpunoxeHne pacyeTa, KOTOpbIe Bbl UCMO/b3yeTe, MOXET NMOAAEPXKMBATb He
BCe Nepeymnc/ieHHble HKe NapamMeTpbl. Hanpumep, napameTtpbl ®epma
HeAOCTYMHbI Npy Ucnonb3oBaHuK Tekla Structural Designer.

MapameTp OnucaHue UBeT

banka JNInHenHbI 06BEeKT 13 ABYX Y3/10B. CuHMI

K feTanu MoxeT npunaratbcs ntobas Harpyska,
BK/IOUasi TeMMepaTypHYHo.

banka - ®Pepma | K getanm MoryT npunaratbCs TO/IbKO OCeBbIe CUIbI, | APKO-
HO He M3rnbaroLLlye NIn KpyTaLe MOMEHTbI UK | 3e/1eHbll
ycunus casura.

Bbanka - Tonbko | K geTanu MoryT npuaaratbCs TONbKO OKMMatoLwme | XXKenTolin
oKaTue ¢pepMmbl | 0ceBble CUJIbl, HO HE MOMEHTbI U YCUANUA CABUTa.
Ecnn getanb noasepraeTcs pacTaXeHuto, oHa
NrHopupyeTca B pacyerte.

banka - Tonbko | K getanu MoryT npuiaratbCs TO/IbKO Po30BbIVi
HaTsHKeHue pacTarvBaroLie oceBble CUbl, HO HE MOMEHTbI
depmbl nnn ycunus casura. Ecnm getans nogsepraercs

OKaTno, OHa NTHOPUPYETCA B pacyeTe.
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banka - [etanb nrHopmpyeTtcs B pacuere. [Jetanb He
NrHopupoBaTb oTobpaxa

pvup Harpyska oT co6cTBEHHOrO Beca y4nTbiBaeTcs, o1t E,
ecnu B cnucke CreHepupoBaTb Harpysky oT MO
cobcTBEeHHOro Beca Ha Bk/ajke Harpyska AeN.
Bbl6bpaH BapuaHT Aa.

KonoHHa BepTuKanbHbI NNHENHbIA 06beKT U3 ABYX Y310B. | CUHUIA
MogennpyeTtca CHU3Y BBepX.
K aetann MoxeT npunaratbcs 110bas Harpyska,
BK/IHOYas TemMrepaTypHyHo.
KonoHHa - K aetanu MoryT npuiaratbCs ToNIbKO OCeBble CUIbI, | APKO-
depma HO He M3rnbaroLlye NIn KpyTaLe MOMEeHTbl AW | 3e1eHbli
ycunus casura.
KonoHHa - K aetanu MoryT npunaratbCs ToNbKo OKMMaroLwme | XXKenTblin
TonbKo ©KaTune | oceBble CU/bl, HO HE MOMEHTbI WU YCUINA CABUTA.
dbepmbl Ecnn getans noaBepraeTcs pacTaXeHuto, oHa
NTHOPUPYeTCA B pacyere.
KonoHHa - K getann MoryT npuiaratbCcs TO/bKO Po30BbIVi
Tonbko pacTarveatoLLie oceBble CUbl, HO HE MOMEHTbI
HaTs)XeHne nnn ycunusa casura. Ecam getans nogsepraercs
depmbl OKaTWIo, OHa NTHOPUPYETCA B pacyeTe.
KonoHHa - JeTanb nrHopupyeTcs B pacyere. JeTtanb He
NrHopmpoBaTb oTobpaxa

pvup Harpyska oT co6CTBEHHOr0O Beca y4nTbiBaeTcs, ot E
ecn B cnvcke CreHepupoBaThb Harpysky oT MO
co6cTBeHHOro Beca Ha Bkiagke Harpyska ACN.
BblbpaH BapuaHT Aa.

Ceasb NTnHenHbIi 06BbeKT 13 ABYX Y3/0B. 3eneHblin
K getann MoxeT npunaratbcs 1106as Harpyska,
BK/ItOYasa TemMnepaTypHyHo.
[ns petanen ¢ pacyeTHbIM knaccoMm CBA3b
napametp CoXpaHATb pacnosioXkeHue ocu o
YMONYaHNIO MEET 3HaueHne «HeT».
CBa3b - Pepma | K getanm MOryT npuvnaratbCsa TO/IbKO OCeBble CUbl, | APKO-
HO He M3rnbaroLLle NIn KpyTaLe MOMEHTbI UK | 3e/1eHbll
ycunus casura.
CBA3b - ToNbKo | K geTanu MOryT npuiaratbCsa ToNIbKO OKMMaroLme | XXKenTbi
oKaTue ¢pepmbl | 0ceBble CUJIbl, HO HE MOMEHTbI U YCUNUA CABUTa.
Ecnn getans noABepraeTcs pacTaXeHuto, oHa
NrHopupyeTca B pacyere.
CBA3b - Tonbko | K geTann MoryTt npuiaratbCa TONbKO Po3oBbIi

HaTsHKeHune
depmbl

pacrtarmearoime oceBble C/1bl, HO HE MOMEHTbI
nan yannmna casura. Ecnn getanb noaBepraeTcd
OKaTno, OHa NTHOPUPYETCA B pacyeTe.

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHue UBseT
CBAa3sb - Jetanb nrHopmpyeTtcs B pacuerTe. [Jetanb He
MponycTntb T X
ponyc Harpyska oT co6cTBEHHOrO Beca y4nTbiBaeTcs, ngfga d
ecnu B cnucke CreHepupoBaTb Harpysky oT MO
cobcTBEHHOro Beca Ha Bk/ajke Harpyska AeN.
Bbl6bpaH BapuaHT Aa.
BTopocTeneHH |/IMHeNHbIN 06beKT 13 BYX y3/10B. OpaHxeBbl
bliA n

K getann moxeT npunaratbcs 1106as Harpyska,

BK/ItOYas TemrepaTypHyHo.

Y fgetanen ¢ pacyeTHbIM KNaccoM

BTopocTeneHHas napametp CoxXxpaHsATb

pacnono>xeHue oCu Mo yMoa4aHUIo MeeT

3HaueHVe «HeT». BTopocTeneHHble geTann

NPVBA3bIBAOTCA K 6AVXKAMLLMM y3/1aM, a He K

y3/1aM KOHLOB ZieTanen.
BTopocTeneHHa | [leTanb UTHOPUPYETCA B pacyeTe. JeTtanb He
HI/I-rHo ADOBATHL Harpyska oT cO6CTBEHHOr0 Beca y4nTbIBaeTcs, Zlgfgaxa

pvp ecnn B cnvicke CreHepupoBaTb Harpysky oT MOZENM

co6cTBEeHHOro Beca Ha Bk/i1agke Harpyska AC.

Bbl6paH BapuaHT Aa.
CTeHa - K aetann MoxeT npunaratbcs 110bas Harpyska, 3eneHosaT
O6onouka KpoMe TemrnepaTypHOW. 0-roniy6oim
CTeHa - To xe, uto CTeHa - 060n04Ka, HO B NPUNOXeEHNN | 3eneHoBaT
MnactuHa pacyeTa UCNOoJb3YHTCH 3/IEMEHTbI-MIaCTUHbI. 0-rony6ou
CTeHa - K geTanun mMoryt npunaraTecs 60KoBble YCUANSA 1 3eneHoBaT
Hecyuwian cTeHa | BepTuKa/ibHble YCUNA. 0-rony6ou
CTeHa - JleTanb nrHopupyeTcs B pacyere. 3eneHosaT
MponycTtuthb -rony6ou

ponyc Harpyska oT co6CTBEHHOr0 Beca y4nTbiBaeTcs, o-rony6o

ecn B cnvicke CreHepupoBaTb Harpysky oT

co6cTBEeHHOro Beca Ha Bkiagke Harpyska

BblbpaH BapuaHT Aa.
MNepekpbiTne - | K geTany MOXeT npuaaraTbcsa ntobas Harpyska, 3eneHosaT
O6onouka Kpome TemrepaTypHOA. 0-rony6ou
MNepekpbiTne - | To xe, uto MNepekpbiTHe - 060s104Ka, HO B 3eneHosaT
MnactuHa NPUNOXEHNN pacyeTa UCMO/b3YHTCA 3/IeMeHTbl- | 0-ronybon
MepekpbiTue - | 1aCTUHBL, MeMbpaHbl U CMNOLUHbIE
Mem6paHa byHAaMEHTbI.
MepekpbiTHE -
CnnowHon
dyHAaMEHT

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS
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MapameTp OnucaHue UBseT
MepekpbiTHe - | [IpMeEHAETCA TONLKO K AeTansam, napannensHoelM | CpeHeBbl
XecTkasn rnobanbHom naockoctu XY. n
neperopopka

PEropoA dUNLTP: y3/bl, OTHOCALLMECS K AeTan, KOTopas

yA0BeTBOPSeT KpUtepuam ¢punbTpa,
COeAMVHSIOTCS C MOMOLLbIO XEeCTKMX CBSA3EeM, UTo
BAVSAET Ha cMeLleHve. Hanpumep, 4Tobbl
NPUCOEAUNHATE K XXECTKVM NeperoposkamM ToNbKO
y3J1bl KOJNOHH, MOXHO UCMNONb30BaTb GPUNIBTP,
KOTOPOMY YA0BNETBOPAIOT TO/IbKO KOMIOHHbI.
MepekpbiTHe - | leTanb UTHOPUPYETCA B pacyeTe. [JeTanb He
NrHopupoBaTb oTobpaxa
pvup Harpyska oT co6CTBEHHOr0 Beca y4nTbiBaeTcs, oTes g
ecnu B cnucke CreHepmpoBaTb HarpysKky oT MOZENM
co6cTBEeHHOro Beca Ha Bk/iajke Harpyska AcW.
Bbl6bpaH BapuaHT Aa.
KoHTypHas K getann MoxeT npunaratbcs 110baa Harpyska, 3eneHosaT
nnacTuHa - KpoMe TemrnepaTypHOW. 0-roniy6oim
O6onouka
KoHTypHas To xe, uTo KoHTYpHas nnacTmvHa - 06onouka, 3eneHoBaT
nnacTuHa - 0/AHaKO B MPUNOXEHNM pacyeTa NCMoJib3yHTCA 0-rony6ou
MnacTtuHa 3N1eMeHTbI-MIaCTUHbI UM MeMOpPaHbI.
KoHTypHas 3eneHoBaTt
nnacTuHa - o-rony6oim
Mem6paHa
KoHTypHas MprYMeHAeTCA TONbKO K AeTanaMm, napannienbHbiM | CpeHeBbl
nnacTuHa - rnobanbHom nnockocTn XY. n
XecTKas
nenerononka dUNLTP: y3/bl, OTHOCALLMECH K A€Tann, KOTOpas
PEropoA yAoBneTBoOpseT Kputepuam ¢punbTpa,
COeAVHSIOTCS C MOMOLLbHIO XEeCTKUX CBA3Ee, UTo
BAVSET Ha cMeLleHve. Hanpumep, 4Tobbl
NPUCOEAUNHATL K XXeCTKMM Nneperopokam ToNbKO
Y31bl KONNOHH, MOXHO MCMO0/Ib30BaTb GUNLTP,
KOTOPOMY YA0BNETBOPAIOT TO/IbKO KOIOHHbI.
KoHTypHas JeTanb rHopmpyeTcs B pacyerTe. JeTanb He
nnacTtuHa - oTobpaxa
NrHODMDOBATE Harpyska oT cO6CTBEHHOr0O Beca y4nTbiBaeTcs, oTCs E,
pvup ecnu B cnucke CreHepmpoBaTb Harpysky oT MoZenu

co6cTBEHHOro Beca Ha Bknazke Harpyska
BbI6paH BapuaHT Aa.
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MNapameTpbl pacyeTHON ocU
BapI/IaHTbI B cnucke OCb Ha BK/1ajKe Mono>xeHune ANanoroBoro okHa

pacHeTHbIX CBOWCTB AeTann NO3BONAKOT 3a4aTb MECTONMOJ10KeHNe pacquH0|7|
AeTann no OTHOLWEeHNK K (I)I/I3VI‘«IeCKOI7I Aetann.

MapameTp OnucaHue NMpumeHeHne
HeirTpanbHas ocb PacyeTHoW ocblo Ans AeTanu
ABNAETCH ee HeNTpanbHas
0Cb.MecTonosioXeHe pacHeTHOM
0CY MeHsIeTCs NP N3MeHeHN
npodunsa getanu.
OnopHas ocb PacueTHoW ocblo Ans AeTanu
(3KCLeHTpUCHTET NOo AB/IAETCA ee onopHas
HeTpanbHOW ocun) NnHnA.MecTtonosioxeHune
HerTpasibHOWN OoCcK onpegenser
3KCLEHTPUCUTET OCW.
OnopHas ocb PacueTHoW ocblo Ans AeTanu
AB/IAETCA €e ONOopHas INHNA.
BBepxy cneBa PacueTHas ocb HaXOAMTCA B BEPXHEM | banoyHble
JIeBOM yrny AeTanu. 06beKThI
(6anku,
KOJIOHHBI,
pacKochl)
BBepxy no LeHTpy PacueTHas ocb HaxoAuTCA B BanouHble
LeHTPasbHOM TOUKe BepXHel 06beKThI
CTOPOHbI MOMepeyYHoro ceyeHus
Aetanu.
BBepxy cnpaBa PacueTHas ocb HaXoAMUTCA B BEPXHEM | banoyHble
npasoMm yray getanu. 06BbeKThI
NMocepeavHe cneBa PacueTHas 0Cb HaXOAMTCA B cpesHen | banoyHblie
TOUKe NeBON CTOPOHbI AeTanu. 06BHeKThI
NMocepeanHe No LeHTPY | PacyeTHaa OCb HaXOAWTCA B banouHble
LeHTPa/IbHOM TOYKe NnornepeyHoro 06beKThI
ceyeHus geTasnn.
MocepeaviHe cnpaBa PacueTHasa 0Cb HaxoAUTCA B cpefHein | banouHble
TOUKEe NPaBoOW CTOPOHbI AeTanu. 06beKThI
BHuM3y cneBa PacueTHasa oCcb HaxoAMUTCA B HVXKHEM | banoyHble
NIeBOM yrny Aetanu. 06beKThI
BHM3y no LueHTpy PacueTHas ocb HaxoAuTCA B BanouHble
LeHTPabHOM TOUKe HUXKHEN 06beKThI
CTOPOHbI MOMepeyYHoro ceyeHus
Aetanu.
BHU3y cnpaBa PacueTHas 0Cb HaXOAMUTCA B HUXKHEM | banoyHble
npaBoMm yray getanu. 06BbeKThI
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MapameTp OnucaHue NMpumeHeHne
BepxHsA N10CKOCTb PacueTHasa oCb NpuBsA3aHa K BepxHen | O6bekTbl-
MJOCKOCTN. NAaCTUHbI
(nnacTuHblI,
nepekpbITUA,
naHenn)
CpeaHsAs NIOCKOCTb PacueTHasa oCb NpuBsA3aHa K cpeHein | O6bekTbl-
MIOCKOCTN. NAaCTUHBI
Hw)XHAA nnockocTb PacueTHasa ocb NpuBA3aHa K HXHen | ObbekTbl-
MJOCKOCTN. NAacTUHbI
JleBas nnockocTb PacyeTHasa oCb NpuBA3aHa K 1eBoi ObbeKThbI-
M10CKOCTN. NAaCTUHbI
MpaBas N10CKOCTb PacueTHasa ocb NpuBsA3aHa Kk Npasoli | O6bekTbI-
MJIOCKOCTN. NAacTUHbI
CpeaHsAa N0OCKOCTb PacyeTHasa ocb NpuBA3aHa kK cpefHein | O6bekTbl-
(Mme>xxay neBovi n NA0CKOCTY (MeXAy NeBOM N NPaBo). | NNaCTUHbI
npaBoW)

Tekla Structures ncnonb3yeT ykasaHHbIe BbILLE BapUaHTbI A5 KaX0W AeTanu,
ecnu B cnucke MecTonoso)KeHe ocy 3/1IeMeHTa B /11a/I0r0BOM OKHe
CBoOliCcTBa pacyeTHOW Mozenu BbibpaH BapraHT 3HauyeHue no
yMoJIYaHUMIO A/ MOAeNN.

Ecnv BbIGpaTh BapraHT HelTpanbHas ocb, Tekla Structures npu co3gaHum
y3710B 6yAeT NpUHMMaTb BO BHVMaHVe MeCTOMOIOXeHMe AeTanein n
CMeLLeHns KOHLOB.Ecnuy BbibpaTb 0AMH 13 BapnaHToB OnopHas ocb, Tekla
Structures bygeT co3zaBaTb Y3/bl B ONOPHbIX TOUKaX AeTanei.

COBET /17 nepemeLleHVs BbIBPaHHOM pacyeTHOM AeTann No OTHOLLEHUIO K
dur3myecKor geTanm MOXHO Takxe NCMob30BaTb COYETaHNSA
KNnaBuLL.

Cm. TakXKe
CeoncTBa pacyeTHon getanu (ctp 137)
CBoKcTBa pacyeTHOM Mogenn (ctp 129)

3asaHve nan n3MeHeHe MeCcTonoN0XeHNA OCU pacveTHON AeTanu (cTp 85)
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10.6 CBolCTBa pacyeTHOro ysna

Ans NpoCcMoTpa N USMEHEHWS! CBOWCTB y3/1a B PaCHETHOM MOAENN CIYXUT
AnanoroBoe okHO CBOMCTBA pacyeTHOro ysna.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, ABaXAbl LLEJNKHUTE pacquHb||7| y3es.

NapameTp

OnucaHue

Moppep>xuBatowme
3/1eMeHTbl

OnpegensieT, Kakme yCnoBUsi ONMPaHNS NCMOJb3YHTCS
ANs y3na.

Bo3MOXHble BapnaHThl:
* MonyunTb onopsbl U3 aeTanei

ANsi y3na NCnosb3yrTcs YCI0BUS ONMpaHms
COOTBETCTBYHOLLErO KOHLIA AeTaNu.

+ Monb3oBaTenbCcKUe y3/10Bbie ONOpbI

Mo3BonsieT onpesennTb YCI0BUS ONMpPaHUs ANs
y3na.

MNpwv BbIbOpe BapunaHTa NMonb3oBaTenbckue
y3/10Bble Onopbl MOXHO Bbl6paTb OANH 13
cnefyoLxX BapuaHTOB:

O

A

X

TN BapnaHTbl aBTOMaTN4YeCKN YCTaHaBINBaAkOT
cTeneHun CBO60,CI,bI ANA y3na.

MpeponpeseneHHoe codeTaHme YyCI0BUA MOXHO
KoppekTupoBaThb. Npu 3Tom Tekla Structures
nomevaeT ero cnefyroLiM 3Ha4YKOM:

4

MoBopoT
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MNpw BbI6OpE BapraHTa NMonb3oBaTenbckme
y3/10Bble Onopbl MOXHO OnpeAennTb NMOBOPOT y3/a.

Bo3MOXHbIe BapnaHThbl:
+ be3 noBopoTa
+ ToBepHyTbIN

Mpwu BbIbOpe BapraHTa MoBepPHYTbIA MOXHO
onpeAennTb NOBOPOT WA YCTaHOBUTL MOBOPOT MO
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MapameTp OnucaHwue

TekyLer pabouer NNOCKOCTY, HaXaB KHOMKY 3aAaTb
NOBOPOT NO TeKyLLeil paboyeil NI0OCKOCTN.

Ux Onpegensaet noctynatenbHble (U) 1 BpallatesibHble

Uy (R) creneHn cBO60AbI (CMeLLeHNS 1 BpaLLlleHWs ) y31a B
Hanpas/ieHNAX rnobanbHbIX ocen X, Y n Z.

Uz
Bo3moXxHbIe BapuaHTbI:

Rx o
+ CBO60gHbIN

R -

y *  PUKCMPOBAHHbIN

Rz
* TpyXuHa
Mpu BbIbOpEe BapmnaHTa Mpy>XnHa BBeANTE XEeCTKOCTb
NPY>XUHbI. EANHNLBI N3MepeHns 3aBUCAT OT HAaCTPOEK,
BblbpaHHbIX B MeH0 ®aiin --> HacTpoiku -->
MapameTpbl --> EANHULBI N AeCATUYHbIE
pa3pagbl .

CM. TaKke

Co3paHvie pacyeTHOro y3na (cTp 69)

ObbeanHeHe pacyeTHbIX Y310B (CTp 72)

Ob61bekTbl pacueTHOM Mmogenu (cTp 9)

CocTosiHMe pacyeTHbIX Y3108 (CTp 69)

10.7 CBoOWCTBa pacyeTHOIN XXeCTKOI CBSA3U

ANna NpocMoTpa 1 N3MEHeHUs YCI0BUIA 3aKpenieHNst KOHLLOB XXeCTKOW CBA3
CNYXUWT Ananorosoe okHo CBOMCTBa pacv4eTHOW mMmoaenu.

YT0bbI OTKPbITb 3TO AMNanoroBoe€ OKHO, ABaXXAbl LLENKHUTE XECTKYH CBA3b.

MapameTp

OnuncaHue

3akpensneHue

OnpeAenﬂeT, Kakne 3aKkpenneHna Ncrnonb3yrTca AN
Ha4ana nan KoHua YKECTKOW CBSA3N.

Bo3moXxHbIe BapuaHThI:
* ABTOMaTMueckue 3akpensieHms (No npasuiam)

* Tlonb3oBaTtenbcKkue 3aKpenseHus

Hauano vin KoHel

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpegensert, kKakoe N3 npegonpeseneHHbIX Nu
onpejenieHHbIX NOJib30BaTeIeM CoOYeTaHNI yC10BUN
3aKpenneHnsa NCrnonb3yeTcs A9 Havana UM KoHUa
XXEeCTKOI CBA3MN.

I'Ipep,onpe,qeneHHble BapunaHTbl caegyrolime:
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MapameTp

OnucaHue

=

TN BapnaHTbl aBTOMaTN4YeCKN YCTaHaBINBaAkOT
cTeneHu CBO60,£I,bI.

MpeponpeseneHHoe coyeTaHe YyCIOBUIA MOXHO
KoppekTupoBaTthb. pu 3Tom Tekla Structures
nomevaeT ero cnefyrL M 3Ha4YKOM:

4

Ux

Uy
Uz

OnpegenseTt nocTynaTtefbHble CTeNeHn CBO6OAbI
(cMeLLeHns) B HanpaBaeHnsax rnobanbHbIx ocen X, Y v
Z.

BO3MOXHble BapnaHThbI:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbIV
+  MpyXuHa

MNpw BbI6OpEe BapraHTa Mpy>XMHa BBeAMTE XEeCTKOCTb
NPY>XUHbI MPY PacTAXeHNN-CKaTuK (NoCcTynaTeIbHOM
ABUXEHNWN). EAVHNLbI 3MepeHW A 3aBUCAT OT
HacTpoek, BblbpaHHbIX B MeHto ®aiin --> HacTtpoiikn
--> [lapameTpsbl --> EANHULLI N AeCATUYHbIE

pa3pagb! .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

Onpegenset BpaLlaTe/ibHble CTeNneHn cBobobl
(BpalLeHWs) B HanpasneHusx rnobanbHbelx oceri X, Y n
Z.

BO3MOXHbIe BapuaHTbI:

«  3aKpenJieHO B OA4HOI ToUKe
*  ®PUKCUPOBAHHbIV

+ TpyXuHa

*  YacTtnuyHoe ocBoboXxaeHue

MNpw BoIbOpe BapuaHTa Mpy>XMHa BBeAMTE XECTKOCTb
NPY>XUHbI MNPV BpaLleHUn. EAUHNLIbI U3MepeHus
3aBUCAT OT HACTpOeK, BblbpaHHbIX B MeHto dauin -->
HacTtpoiikm --> NMapameTpbl --> EAUHNLI N
AecATUYHbIEe pa3pagbl .

BapuaHT HacTU4HOe 0CBO6GOXKAEHUE MCMOJb3YeTCs
ANSt YKa3aHWA CTEMNeHN CBA3HOCTU, eC/IN OHa

157 CBOICTBA pacHeTHOM XeCTKOW CBA3M




MapameTp OnucaHwue

HaxXoAUTCA MeXay 3aLleMIeHeM 1 LLapHVPOM.
BeeanTe 3HaveHwne ot O (3awemneHvie) o 1 (LwapHup).

NokanbHoe OnpegensieT HanpaeaeHe 10KaNbHOM OCU Y XeCTKOW
HanpasneHue Y CBA3N. Bo3MOXHbIe BapraHTbl — HanpasBieHns
rnobanbHbIXx oceln X, Y n Z.

HanpaBneHl/le nokanbHowm ocn X BCerja ABndAeTcq
HanpasneHmem XKECTKOW CBA3N.

Cm. TaKoke
Co3sgaHune xecTkor cBsAsn (ctp 71)

Ob6bekTbl pacueTHOM Mogenu (cTp 9)

10.8 CBOMCTBa NOJIOXKEHUA PAaCcHETHOro CTEPIKHSA

[Nt IpOCMOTPa U U3MEHEHWSI MOMIOXKEHNS PACHETHOTO CTEPXKHS CNYXUT
AvanoroBoe okHo CBOACTBA NOJIOXKEHUS! CTEPIXKHS, UCNoJib3yemble B
pacueTax.

YT06bI OTKPbITb 3TO AMAN0roBoe OKHO, BbibepuTe pacHeTHbIN CTepXKeHb U
ABaXAb! LLENKHUTE PyYKy Ha KOHLLE PAacYeTHOrO CTEPXKHS.

MapameTp OnuncaHue

Pe>kum cMmeLleHuns Onpegsensert, Kakve 3Ha4YeHVs CMeLLeHs
NCNONb3YHTCA AN1A KOHLA PaCcYeTHOro CTePXHS:
onpezesieHHble aBToMatnyeck (ABTomaTmyeckoe
cMeLLeHue) K onpesesieHHble MoJib30BaTesieM
(CMeLLeHMe BPYUYHYIO).

CmelyeHve OnpegsensieT 3Ha4YeHNSA CMeLLEeHs B HanpaBaeHnsaX
rnobanbHbiX oceri X, Y n Z.

CM. TaK)Ke

OnpejeneHne MecTonoIoKeHUs pacHeTHbIX geTanein (ctp 84)

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS 158 CBoOIACTBa MOJIOXKEHWNSI PACHETHOIO CTEPXKHS



10.9 CBolCTBa NONOXKEHNSA pacyeTHOW obnactu

Ans NpoCcMoTpa N U3SMEHEHWS MOJIOXKEHUS PACYETHOM 061aCTU CNYXNUT
Ananorooe okHO CBOMCTBA NOJIOXKEHMA 06/1aCTU, NCNOJb3yeMble B

pacyeTax.

YT0bbI OTKPbITb 3TO AManoroBoe OKHO, Bbl6epl/ITe pacyeTHYHO obnactb u

10.10

ABaXAbl LLENKHUTE pyYKy B Yry pacyeTHoli obnactu.

MapameTp OnucaHwue

Pe>xum cmeLleHus Onpegensert, Kakme 3Ha4YeHNsA CMeLLeHNs
NCNONb3YITCA ANA KOHLLA PAaCHETHOIO CTEPXKHSA:
onpezeneHHble aBToMaTn4yeckn (ABTomaTmyeckoe
cMeLLeHwue) Un ornpeseneHHble NoJib3oBaTtesnem
(CmelLeHne BPYUHYI0).

CmelyeHve OnpegensieT 3Ha4YeHNA CMeLLeHVs B HanpaBaeHNaX
rnobanbHbIX ocen X, Y n Z.

CMm. TaK)Ke

OnpegeneHre MeCTOMNONIOXEHWSA pacyeTHbIX geTanen (cTp 84)

CBOMCTBa KPOMKMU pacyeTHO o6nactun

Ananoroeoe okHO CBOMCTBa KPOMKM 06/1aCTN, UCNOJIb3yeMble B
pacueTax CnyXuT A5t NPOCMOTPA U M3MEHEHWS NOMOXEHWS N CBA3HOCTU
KPOMKW pacyeTHown obnactu.

UTO6bI OTKPbITb 3TO ANANOroBOE OKHO, BbibepuTe pacyeTHy 061acTb U1
ABaXAb! LLENKHUTE Ha PyYKy B CpesHeli Touke KPOMKIM pac4eTHOW 06nacTu.

MNapameTp OnucaHwue

Pe>kum cMmeLleHuns OnpegenserT, kKakme 3Ha4YeHa cMeLLeHns

NCMOMBb3YOTCA A/ KOHLLA PACYETHOIO CTEPXKHSA:
aBTomMatumyeckmne (ABTomaTmyeckoe cMmeLleHume) 1auv
ornpejeneHHble nosb3osarteneM (CMmeweHue

BPYUHYI0).

CmewyeHue OnpegenseTt 3Ha4YeHNSA CMeLLLeHUI Mo robanbHbIM
ocam X, Y n Z.

3akpenneHus Onpeaensiet, Kakne 13 NpeAyCcTaHOBAEHHbIX NN
onpegeneHHbIX Nob30BaTe/leM COYETaHN
3aKpernaeHnin NCNoNb3YyTCs AN KPOMKU pacHeTHOM
obnactu.

MNpeayCcTaHOBNEHHbIE BapUaHTbI:
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MapameTp

OnucaHue

=

3TV napameTpbl aBTOMAaTU4eCky 3a4at0T CTeneHun
CBO6OAbI.

MpeaycTaHOBNEHHOE COYeTaHVe MOXHO U3MEHUTb B
COOTBETCTBUW CO CBOUMU NOTpebHOCTAMU. Ecnun 370
caenatb, Tekla Structures momeTuT ero ciesyowmm
3HAYKOM:

4

Ux

Uy
Uz

OnpegensaeT cTeneHn cBo60AbI MOCTYyNaTeIbHOrO
JABVKEHUSA (CMeLLLeHKst) No rnobanbHbiM ocam X, Y 1 Z.

BO3MOXHble BapnaHThbI:
+ CBo6ogHbIV

*  ®PUKCUPOBAHHbIV
+  MpyXuHa

MNpw BbI6Ope BapuaHTa Mpy>KuHa BBegnTe
MOCTOAHHYO MPY>XUHbI PacTAXeHNA-CXaTns. EANHNLbI
N3MepeHNs 3aBUCAT OT HACTPOeEK, BblIOPaHHbLIX B MEHHO
dain --> Hactponkm --> MNapameTpsbl --> EAUHULBI
M AecATUYHbIE pa3psaabl .

Rx

Ry
Rz

MapaMeTpbl pacyeTa 1 NPOeKTMPOBaHUS

3ajaeT cTeneHn CBO6OAbI BpaLLeHUs (MOBOPOTHI)
KOHLLA 3/1emMeHTa no rnobanbHbIM ocam X, Y 1 Z.

BO3MOXHble BapnaHThbl:

* 3aKpenjieHo B OA4HOI TouKe
*  ®OUKCUPOBaHHbIV

+  MpyXuHa

*  YacTtnuHoe ocBo6oXxxaeHue

MNpu BbIbOpe BapmnaHTa Mpy>XnHa BeejunTe
MOCTOSAHHYIO MPYXWNHbI KpydeHWs. EaVHNMLBI
N3MepeHns 3aBUCAT OT HACTPOeK, BbIBPaHHbLIX B MEHHO
dain --> Hactponkum --> MNapameTpsbl --> EAUHULBI
" fecaTudHble pa3psaabl .

BapvnaHT HacTn4yHoe ocBo6oXKaeHUe no3sonseT
yKa3aTb CTeneHb CBA3HOCTU, MPOMEXYTOUHY MeXAy
bukcauven v 3akpenneHnem B 04HON ToUke. BeegnTe
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MapameTp OnucaHwue

3HaveHwue ot 0 (3adumkcnposaHo) fo 1 (3akpensieHo B
O/ZIHOW TOYKe).

CM. TaKKe

OnpegeneHvie MeCcTONONOXKEHWS pacyeTHbIX AeTanen (cTp 84)
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1 1 OTKa3 OT OTBeTCTBEeHHOCTU

© Trimble Solutions Corporation un ee nuueH3uapsbl, 2023 r. All rights reserved.

JlaHHoe PyKoBOACTBO npejHa3HavyeHo A1 NCNONb30BaHWA C YKa3aHHbIM
MporpaMMHbIM obecrneveHrem. Ncnonb3oBaHve 3Toro NporpaMmHoOro
obecrneyeHns N NCNONb30BaHMe JaHHOro PyKoBOACTBa K [TporpaMmmMHomy
obecrneyeHunto pernaMmeHTMpyeTcs JIMLeH3MOHHbIM coraleHnem. B uncne
npoyero, J/IMLeH3OHHbIM cOorflalleHnemM npeaycMaTpyBaroTCs onpeje/ieHHble
rapaHTUn B OTHOLLEeHWK 3Toro MporpammMmHoro obecneyeHns 1 4aHHOTO
PykoBoACTBa, OTKa3 OT APYryX rapaHTUIHbIX 06A3aTeNnbCTB, OrpaHnyeHne
noAJsiexalynx B3bICKaHUIO YObITKOB, a TakxXe OnpesenstoTcs paspeLleHHble
CNocobbl NCMONb30BaHNUSA AaHHOTO MNporpaMMHOro obecneyveHms
NONHOMOYMS MOJIb30BaTeNA Ha UCNO/Ib30BaHMe MNporpaMMHOro
obecneuyeHus. Bca nHdopmauyus, cogepxallancs B JaHHOM PyKoBOACTBe,
npeAoCTaBAseTCs C rapaHTUAMU, N3N0XEeHHbIMU B JIMLEH3VIOHHOM
cornaweHun. Obpatutechb K JINLEH3MOHHOMY COraLleHnto AN
03HaKOMIeHWS € 06s3aTeNlbCTBaMU N OrPaHNYEHVAMIM Npas NoJib30BaTess.
Kopnopauusa Trimble He rapaHTUpyeT OTCyTCTBME B TEKCTe TeEXHUYECKMX
HeToYHOCTe 1 oneyaTok. Koprnopauwusa Trimble coxpaHsaeT 3a coboi npaBo
BHOCUTb U3MEHEHUSs 1 AOMOJIHEHWA B JaHHOe PYKOBOZACTBO B CBSA3U C
n3MeHeHnAaMN B NporpaMMHOM obecrnieveHnn IM6O MO UHLIM NPUYNHAM.

Kpome Toro, saHHOe PykoBOACTBO K [porpaMMHOMY obecrneyeHunto
3aLLUMLLEHO 3aKOHaMM 06 aBTOPCKOM MpaBe 1 MexXAyHapOoAHbIMU
cornalleHnaMmn. HecaHKUMOHMPOBAaHHOE BOCNPOU3BeeHMe, OTobpaxeHue,
N3MeHeHMe 1 pacrnpocTpaHeHne JaHHOro PyKoBOACTBa UK NHO6ON ero YacTtu
BNeYyeT 3a COBOI rpaxAaHCKy 1 YroIOBHY OTBETCTBEHHOCTb U byaeT
npecnefoBaTbCsA N0 BCe CTPOroCTy 3aKoHa.

Tekla Structures, Tekla Model Sharing, Tekla PowerFab, Tekla Structural
Designer, Tekla Tedds, Tekla Civil, Tekla Campus, Tekla Downloads, Tekla User
Assistance, Tekla Discussion Forum, Tekla Warehouse n Tekla Developer
Center — 3T0 3aperncTpMpoOBaHHble TOBapHble 3HakK WA TOBapHble 3Haku
Trimble Solutions Corporation B EBponerickom coro3e, CLUA n/vnn agpyrumx
cTpaHax. MogpobHee 0 ToBapHbIX 3Hakax Trimble Solutions: http://
www.tekla.com/tekla-trademarks. Trimble — 370 3aperucTpnpoBaHHbIi
TOBapHbI 3HaK AW TOBapHbI 3Hak Trimble Inc. B EBponeickom Cotose, CLUA
n/nnn apyrmx ctpaHax. NogpobHee o ToBapHbIX 3Hakax Trimble: http://
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www.trimble.com/trademarks.aspx. [poyne ynomMsaHyTble B JaHHOM
PykoBoACTBE HAMEHOBAHWSA MPOAYKTOB U KOMMNAHWI ABNAOTCA WA MOTYT
ABNATLCA TOBAPHbLIMW 3HaKaMU COOTBETCTBYOLLMX BlajeNnbLes. YNoOMUHaHve
npoAyKTa Unn GUPMEHHOro HaMeHOBaHWA TpeTbel CTOPOHbLI He
npegnosaraeT CBA3W C 4aHHOV TpeTbeil CTOPOHOMN AN HaNN4ns o406peHns
[LAHHOI TpeTbel cTopoHsbl; Trimble oTpuuaeT Nogo6Hy0 CBA3b UK
ol0bpeHe 3a NCKIYeHNEeM TexX CNyyaes, rae 0cob0 OroBOPeHO NHOe.

YacTtum aToro nporpaMMmHOro obecneyeHuns:

EPM toolkit © 1995-2006 Jotne EPM Technology a.s., Oslo, Norway. All rights
reserved.

B HEeKOTOpbIX KOMMOHEHTax 3TOro NPOrpaMMHOro obecneyeHms NCNONb3yeTCs
nporpammMmHoe obecneveHre Open CASCADE Technology. Open Cascade
Express Mesh, © OPEN CASCADE S.A.S., 2019 r. All rights reserved.

PolyBoolean C++ Library © 2001-2012 Complex A5 Co. Ltd. All rights reserved.
FLY SDK - CAD SDK © 2012 Visuallntegrity™. All rights reserved.

3TO NpuNoXeHe BKIOYaeT NporpaMMHoe obecneveHre Open Design
Alliance, ncnonb3oBaHVe KOTOPOro perynvpyeTcs TMLEH3MOHHbIM
cornaweHvem c Open Design Alliance. Open Design Alliance, © Open Design
Alliance, 2002-2020 rr. All rights reserved.

CADhatch.com © 2017. All rights reserved.
FlexNet Publisher, © Flexera Software LLC, 2016 r. All rights reserved.

B ZaHHOM NpPOAYKTe NCNONb3YHTCA 3aLUMLLEHHbIE 3aKOHOAATeNbCTBOM 06
WHTeNNeKTyanbHON COBCTBEHHOCTU 1 KOHPUAEHLMANbHbIE TEXHOOMS,
nHPopmMaLusa 1 TBOpYeckne pas3paboTkuy, NnpuHaaaexallne komnaHum Flexera
Software LLC n ee nnueH3napam, eciv TakoBble nMeroTcs. Micnonb3oBaHue,
KOMVpPOBaHMe, pacnpocTpaHeHne, NoKas, U3MeHeHne U nepejgada AaHHOM
TEXHONOMVN NONMHOCTLIO NMB0 YaCTUYHO B 1060 dopMe N KakuM-n1nmbo
obpasom b6e3 npesBapUTENbHOIO MMCbMEHHOMO pa3peLleHns KOMNaHnm
Flexera Software LLC cTporo 3anpeLueHbl. 3a UCKAOYEHVEM CyyaeB, SBHO
OroBOpeHHbIX kKoMmnaHumei Flexera Software LLC B nucbMeHHOW popme,
BNajeHue AaHHOWM TeXHOOren He MOXeT CYXXMTb OCHOBaHWEM ANS
NoayYeHns Kakux-nnmbo NNLEH3ni UnK npas, BblTekaroLwmx 13 npas Flexera
Software LLC Ha 06bekT nHTennekTyaabHON CO6CTBEHHOCTH, B Nopsjke
NVILLEHMS NpaBa BO3PaXeHWs, Npe3yMnumm 1M60 NHbIM 06pa3oMm.

Ans npocMoTpa NLEH3NM Ha CTOPOHHee NporpaMMHoe obecrneyeHue ¢
OTKPbITbIM UCXOAHbIM KOAOM OTKponTe Tekla Structures, neperignte B MeHIO
dain --> Cnpaska --> O nporpamme Tekla Structures --> CTOpoHHUMe
NNLEH3UUN U LLENIKHUTE HYXXHbI BapUaHT.

DneMeHTbl MPOrpaMMHOro obecrneyeHus, ONMCaHHOro B JaHHOM
PykoBoACTBe, 3aluuLLeHbl PAAOM MaTeHTOB U MOTYT 6bITb 06 beKkTaMm 3a9BOK
Ha nateHTbl B CLUA w/vinu agpyrux ctpaHax. JonosHUTeNbHbIE CBEAEHUS CM. Ha
cTpaHuue http://www.tekla.com/tekla-patents.
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