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1 CBOWVICTBA CTa/lbHbIX
coeIMHEHUNI

Mocne co3gaHua B Mogenn Tekla Structures kapkaca ns getanei ans
3aBepLUeHMst MOCTPOEHMS MOAENN 3TU AeTaNu HEOBXOAMMO COEANHUTD.

B aTOM paszene paccMaTpuBalOTCS CBOMCTBA, KOTOPbIe ABAAKOTCS 06LLMMN ANd
MHOXeCTBa CoeAVHeHVI, NpesycMOTpeHHbIX B Tekla Structures.

CM. TakXxe

[letanu B CTanbHbIX coegnHeHNAX (CTp 3)
DN1eMeHTbl XXeCTKOCTU (CTp 5)

Byt (cTp 9)

Beipes (ctp 10)

Beipes BCSA (ctp 15)

BonTel (cTp 19)

Pa3pes 6ankun (ctp 27)

MNnactuHa yasoeHnsa (cTp 30)
lNocasouHOe MecTO 13 YyrosikoB (cTp 33)
CBapHble WwBbl (cTp 38)

Bknagka «O6bLupme» (cTp 39)

Bknagku «[MpoekTrpoBaHme» n «Tnn KOHCTPYKLnW» (cTp 40)

Brnagka «Pacuet» (cTp 43)

1.1 [AeTanwu B cTa/ibHbIX cOeAUNHEHUNSAX

Bknagka Aletanu vav NMaacTuHbl CIYXUT N8 ONpeseneHns AeTanewn,
co3znaBaeMbix Tekla Structures ansa ctanbHOro coeAnHEHMS.

CBoOWCTBa CTanbHbIX COGAI/IHGHI/II;I 3 JeTann B CTanbHbIX CORANHEHUSAX



B HeKOTOpbIX COEANHEHUAX BCE AETaNN HAXOAATCS HA OAHOWN BKIaLKe —
AeTanun v NMnacTuHel. B gpyrux coegnHeHNaX NpeayCMOTPEHbI OTAENbHbIE
BKNAAKN AN pa3nUHbIX geTaneit. CM. npuMepbl HUXE.

OaHa
BKaAKa ANs
BCeX

Pucyrok | fetanu | Mapametpe | O6wme | Boate | Breipes | Mpoektwposadue | Pacuir

t b h HomMep nosMuMM  MaTepuan Mma

AeTaﬂeVl LD::EBM nAacTHIS v v E| v
pa v v v [ &
L-onopa F [
MnactkHa nogrody v v [ W
Vv
OT,CI'efleble [oXpaHWTE| |3arpyska| standard w* |xpaHwWTe k| stan
BKNaAAKN 4N —
AeTaﬂeVl MNPOMNYCTATE APYTKE TUN ™ v |[CBapka....
EBontel packoca 1 Bontel packoca 2
Pucynok «KOCkEIHKa» CoeanHeHWe packoca ]
CBOWCTBO OnucaHue
TonwmHa (t), | 3agavite TONLWMHY, LUMPUHY N BbICOTY AeTanen.
wupwuHa (b), o
BbICpOTa (I‘(I)) [N HeKoTopbIX TNOB COeANHEHVIN BBOAUTL 3HaUYEHWA 3TUX
CBOWCTB He HY>XHO. Hanpumep, B COeAVNHEHVAX Ha TOPLEBbLIX
nnactuHax Tekla Structures BbluMCASeT WMPUHY U BbICOTY MO
yncny 60NTOB U PACCTOSHUAM OT 6ONTOB 40 KPOMOK.
MoXxHO yganuTte getasnb, BBeAda HOMb (0) B kauecTse
TOJILLMHBI.
MNpodunb BbibepuTe noaxoAsaLmii npodusb U3 KaTanora npodpunen
Unu BBEAUTE UM Npoduns.
Homep Homep no3unumn getann coctouT 13 npedukca n HauyaabHOro
no3nuun HOMepa.
AeTanu
(Homep Haoraep
nosnuumn) @ @
1. Tpedwukc
2. Ha4vanbHblin HOMep
HekoTopble coefHeHNsA NMetoT BTOPOW paj nonen Ans
HOMepa No3nuMKn AeTanu, rae MOXHO BBECTV HOMep
no3nuymm cbopKu.
Homep nosununun getanu, onpegeneHHolii B 411a10r0BOM
OKHe coeAViHeHWs, nepeonpejenseT 3Ha4YeHns, 3ajjlaHHble B
HacTpolikax KoMnoHeHTbI B MeH0 Paiin --> HacTpoiiku -->
NapameTpbl .
CBOWCTBA CTa/IbHbIX COGAI/IHeHI/II‘fl 4 ,U,ETafII/I B CTa/IbHbIX cOegNHeHNAX




CBOICTBO

OnuncaHue

MaTepunan

BbibepunTe NoAXOAsLLMI MaTepUan 13 KaTasora MaTeprasnos.

Nmsa

3azaiiTe nms, oTobpaxaemoe Ha YepTexax 1 B oTHeTax.

1.2 INeMeHTbl )KeCTKOCTU

Bknagka nemMeHTbI XXeCTKOCTUN C/IYXXUT A5 onpeseneHns CBONCTB
3/1eMEHTOB XeCTKOCTU B CTa/lbHbIX COeAMHEHNAX. DNeMeHTbI XXeCTKOCTH
NCNONB3YITCA A5 YCUNEHNS CTaNbHOM 6ankm Nam KOnoHHbl. OBblYHO
3/1eMeHTbI XeCTKOCTU NPeACcTaBAA0T CO60M NAACTUHbI.

Pa3smepbl 3/1eMeHTa XXKeCTKOCTU
AeTtanb OnwvcaHve
Bepx, bC 3afaiTe TONLWMHY, LUNPUHY 1 BbICOTY BEPXHEro 3/ieMeHTa
XeCTKOCTU Ha BIXKHen CTOpoHe.
Bepx, AC 3ajanite TONLLMHY, LUMPUHY N BbICOTY BEPXHEro 3/ieMeHTa
XeCTKOCTW Ha JanbHel CTOpoHe.
Hwus, BC 3aganite TONLWMHY, LUMPUHY N BbICOTY HUXHEro 3n1eMeHTa
XKECTKOCTU Ha 6IMXKHEeN CTOPOHe.
Hus, AC 3aganite TONLWMHY, LUMPUHY N BbICOTY HUXHEro 31eMeHTa
XKECTKOCTU Ha Ja/ibHel CTOPOHe.
Mapam OnucaHue Mo ymonuyaHuto
eTp
Homep | 3azalite npedukc n HauanbHbln HOMep geTanu Ans
no3uL, | Haya/bHbI HOMep A/ NCMOJIb30BaHUS MO YMONYAHUIO
17 HOMepa no3numnn getann. 3ajaeTca Ha Bkagke KOMMOHeHThI
(MeHto daiin --> HacTpoiiku -->
MapameTpsbl ).
MaTep | 3azaliTe mapky mMaTepuana. MaTepuan Ans NCnonbL30BaHNA Mo
nan YMONYaHUIO 3a/aeTcs B rnone
MaTtepuan aeTanu Ha Bknajke
KomMnoHeHTbI (MeHto daiin -->
Hactpoiiku --> MapameTpbl ).
Nma 3agjarite nms, otobpaxaemoe
Ha yepTexax 1 B oTYeTax.
0O6pab |3apjarite cnocob 06paboTkm
oTKa NOBEPXHOCTU AeTanlu.
nosepx
HOCTM

OpVIEHTaLI,I/IH ANIeMEeHTa XXeCTKOCTU

CBoWicTBa CTaslbH

bIX COGAI/IHeHI/II;I 5 SNneMeHTbl XXeCTKOCTN




BapuaHT

OnucaHue

SNeMeHTbl XeCTKOCTY CO3AatoTcA napaiiensbHo
BTOPOCTErNeHHOW feTanu.

DNnemMeHTbl XXeCTKOCTW CO34at0TCA MeprneHANKYNspHO
rNaBHOW AeTanu.

Co3paHwne 3/1IeMEeHTOB XXeCTKOCTU

BapuaHT

OonucaHue

DNeMeHThbl XeCTKOCTN He CO34ar0TCS.

L1

DNeMeHTbI XeCTKOCTM co34atoTcA.
B HEKOTOPbIX KOMMOHEHTAaX Tak>XXe MOXHO!

* BbibpaTb BapuaHT, npu kotopoM Tekla Structures
onpejensieT pasMep 3/1eMeHTa XeCTKOCTN NCXOAA U3
pa3Mepa nnactmHyaTom wnoHku. Tekla Structures
MblTaeTCs MO BO3MOXHOCTU CO34aBaTb 3N1€MeHThI
XKECTKOCTU TakK, YTOBbI HUXHME Kpasi SNeMeHTa
XKECTKOCTU M NNACTUHYATON LUMNOHKM HaXOAMNINCL Ha
OZJHOM ypOBHe.

« Co3aaTb YaCTUYHbIN 31EMEHT XEeCTKOCTU, T. €. OCTaBUTb
3a30p MexAay NAacTUHOM 3N1eMeHTa XeCTKOCTU U
HVI>KHE MOJIKON rMaBHOW AeTanu.

dopMa 3/1IeMeHTa XXeCTKOCTU

BapuaHT

OnuncaHvie

CozgatoTtcsa NMPAMOYroJsibHbl€ 3N1EMEHTbI XEeCTKOCTU C
3a30pOM noj okpyrneHme CtTeHKn rnaBHOWM AeTann.

CBoOWCTBa CTanbHbIX COGAI/IHGHI/II7I 6 SNneMeHTbl XXeCTKOCTN




BapuaHT

OnucaHue

_—
I

Co34at0TCs 31eMeHTbI XeCTKOCTU € NPSAMO Gacko.

3a30p 3/1eMeHTa XXeCTKOCTU

BapumaHT

OnucaHue

| \—J

3ajaiTe BeIMUMHY 3a30pa MeXAy NoaKaMu rnaBHOMN
AeTanu N 3NeMeHTOM XeCTKOCT.

B HEKOTOPbLIX KOMMOHEHTAX TakXXe MOXHO onpeaennTtb:

*  PacCTodHnE OT KPOMKU MOJIKM KOTOHHbI 40 KPOMKW
2N1eMeHTa XXeCTKOCTU

*  BepTUKaNbHbIM pa3mep NpsaMoin Gacku Ha snemMeHTe
XeCTKOCTH

*  TOPW30HTaNbHbIV pasmep NPsAMo dackm Un pagmyc
AyroBoli acku Ha 371eMeHTe XeCTKOCTH

Pa3mepbl $pacoK Ha 31eMeHTaxX KeCTKOCTU

OnncaHvie

1 | BepTukanbHbI pasmep

2 | [opu3OHTaNbHbIN pasmep

Tunel ¢ac0K 3/1eMEeHTOB >KeCTKOCTU

BapumaHT

OnucaHue

Bes dackm

CBOWCTBA CTaNbHbIX COEAMHEHNIA 7

SNneMeHTbl XXeCTKOCTN




BapuaHT OnucaHue

Mpsmas dacka

1
.
1 [}
[ |
1
1
Ml

_____ ®dacka B BUAE BbIMYKI0W Ayrn

______ ®dacka B BUAE BOTHYTOM Ayru

Mono)keHne 3/iIeMeHTa Y)XeCTKOCTU

NO

OnucaHvie

1 | 3a30p MeXAY 3/IeMEHTOM XECTKOCTU N KPOMKOI CTEHKM Banku

2 | 3a30p MexAay BepXHMM 31eMeHTOM XeCTKOCTU Ha BANXKHEeN CTOPOHe U
KPOMKOW MOJIKM 6anku

3 | 3a30p MeXAY HUXHUM 3/1eMEHTOM XeCTKOCTU Ha 6IMXKHEN CTOPOHE 1
KPOMKOV MOSIKL 6aniku

4 | 3a30p MeXZAy HUXHUM 31eMeHTOM XeCTKOCTU Ha JaNbHen CTOPOHE U
KPOMKOV MOAKKN 6ankm

5 | 3a30p Mexay BepXHUM 3/1eMEeHTOM XeCTKOCTU Ha JanbHel CTOPOHE n
KPOMKOW MoK 6aniku

Mo ymonyaHuto Tekla Structures pacnonaraeT Kpasi 3/1eMeHTOB XeCTKOCTU
BPOBEHb C MOJIKAMW BTOPOCTENEHHOM AeTanu.

CBoOWCTBa CTanbHbIX COGAI/IHGHI/II7I 8 SNneMeHTbl XXeCTKOCTN



1.3 Byt

Bknagka ByT cnyXuUT Ans onpeaeneHuns CBOCTB BYyTOB B CTa/lbHbIX
coeuHeHusX. ByT — 3To KNIMHOBUAHAs AeTallb, UCMOJib3yemas A5 YyCUNeHUs
B6anky Ha ee KOHLE.

MnacTuHbI ByTa

AeTtanb OnucaHve
BepxHsas 3aganite TONLWMNHY, LUMPUHY N BbICOTY BEPXHEW NAacTUHbI BYTa.
nnacTuvHa
HwxHas 3agarite TONLLNHY, LUMPUHY 1 BbICOTY HUXHEN NAaCTVHbI ByTa.
nnacTvHa
MapameTp OnucaHue Mo ymon4yaHutio
Homep 3aganite npedukc n | HavyanbHbIA HOMep geTanu 415
no3vUUM | HaYa/lbHbIA HOMEpP | UCMOJ/Ib30BAHMA MO YMONYAHNIO 3a4aeTcs
ANA Homepa Ha Bknagke KoMNoHeHTbI (MeHto daian --
nosvumn getann. | > Hactpoiiku --> NapameTpsbl ).
MaTtepunan | 3againTe mapky MaTepunan Ans NCNosib30BaHNA MO
maTepuana. yMOn4aHuto 3agaetca B none Matepuan
AeTanun Ha Bknagke KOMNOHEHTbI (MeHH
®aiin --> Hactpouikm --> MapameTpbl ).
Nmsa 3apavite nvs,
oTobpaxkaemoe Ha
yepTexax n B
oTyeTax.
O6paboTka | 3asainTe cnocob
noBepxXHOC | 06paboTKn
™ NoBepPXHOCTU
AeTanu.

Co3paaHve NNacTUH ByTa

BapuaHT

OnucaHue

=L

_

CozgatoTtcsa BepXHMeE N HVOXKHME NnacTHbl ByTa.

YT06bl CO34aTb OZAHY NIACTUHY, BBEAMTE 0 B KayecTBe
TO/LLMHbI TOV MAACTVHbI, KOTOPYH CO34aBaTb He HYXHO.

[NnacTrHbI ByTa He CO34ar0TCS.

CBOWCTBA CTaNbHbIX COEAMHEHNIA 9

Byt




Packu Ha nnacTUHax ByTa

©

OnucaHmne
1 | WnpwHa dackm Ha BepxHel nnactiHe ByTa
2 | BbicoTa dackum Ha BepxHel naacTnHe ByTa
3 | BbicoTa dacku Ha HUXKHe NnacTuHe ByTa
4 | lLUnpurHa dackm Ha HUXHen nnacTuHe ByTa
1.4 Bbipes

Bknagka Bblpe3 CNyXuT Ana onpeageneHna CBOWCTB BblP€30B B CTa/IbHbIX
coefnHeHVsX. Ha Bkiagke Bblpe3 npeagycMoTpeHbl OTAE/IbHbIE MapaMeTpPbl
ANA CO34aHNA BblPE30B aBTOMaTUYeCKN N BPYYHYHO. Bblpe3b| MO>XHO
CO034aBaTb BO BTOpOCTeHeHHOVI banke.

ABTOMAaTM4ecKkoe cosgaHue Bbipe30B

I'IapaMeprl dBTOMaTN4YeCKOro co3jaHng Bblpe30B BAVAKT N Ha BEPXHKOKO, U
Ha HMXHKOK MOJIKW.

dopma Bblpesa

BapuaHT OnucaHwue
Bo BTopocTeneHHo 6anke co34aroTcs Bbipesbl. Pe3bl
I = BbIMOAHAKTCA NOA MPSAMbIM YI/IOM K CTEHKe r1aBHOM
6anku.
Bo BTOpocTeneHHOM banke co34at0Tcs Bbipesbl. Pe3bl
I - BbIMOJIHAOTCSA NOJ NPSIMbIM YI/IOM K CTEHKE
BTOPOCTENeHHOn 6anku.

CBOICTBA CTa/lbHbIX COeANHEHUI 10 Bbipes



BapuaHT

OnucaHuve

my

Bo BTOpocTeneHHOM 6anke CO34at0TCH Bbipesbl.
BepTukanbHbIN pe3 genaetcs noj NpaMbIM YriOM
rnaBHoOW 6asnke, a ropu30oHTasIbHbIA — NOJ NPAMbIM
YrIOM K BTOpOCTerneHHo basnke.

TREP

ABTOMaTU4eckoe Bblpe3aHne He NCMNOoJib3yeTCA.

T

Co3zatoTcs Bblpesbl B 06erx Noskax BTOPOCTeneHHOoM
6ankn. Pe3bl BbINOMHATCA MO NPSAMbIM YIIOM K
BTOpOCTerneHHOon baske.

Pasmep Bbipesa

MapameTp

OnuncaHvie

T

Pa3mep Bblpe3a n3MepseTca OT KPOMKM MOAKW F1aBHOWN
6asKM N OT HUXHEN CTOPOHbI BEPXHEV MOAKU rMaBHOMN
6anku.

T

Pa3smep Bblpe3a n3MepsaeTcs OT LLeHTPabHON NNHN
rNaBHOM 6asikM 1 OT BepXHelr NoAKK rMaBHOM banku.

3azaiiTe pasMepbl FOPU30HTANbHbBIX N BEPTUKA/IbHbBIX PE30B:

1 @

dopma cpe3a nonKku

BapuaHT

OnucaHue

|l

Cpe3 nonkm BTOPOCTENEHHOW 6anKy BbIMOAHAETCS
napannenbHO rnaBHOM basnke.

5=

Cpe3 nonkm BTOPOCTeNeHHOW 6aKy BbIMOMHAETCH MNOZ
NPAMbIM YT/IOM.

OKpyr/ieHVe pa3MepoB BbIpe30B

MapameTpbl OKPYrneHMs pa3MepoB BbIPe30B MO3BO/AIOT yKa3aTb,
OKPYIASOTCSA 1 B 60NbLUYHO CTOPOHY pa3Mepsbl Bblpe3oB. [laxe Koraa
OKpYyrieHe pa3MepoB BK/IKOUEHO, Pa3Mepbl OKPYFASHOTCS TONbKO Npu

HeobxoAMOCTN.

BapuaHT

OnucaHue

TN

Pa3mepbl BbIPe30B HE OKPYrISHOTCS.

CBOWCTBA CTaNbHbIX COEAMHEHWNIA 11

Bbipes




BapuaHT OnucaHue

Pa3smepbl BbIpe30B OKPYrAATCSA C UCMOb30BaHNEM
I — BBEAEHHbIX 3HaYEHU A5 TOPU3OHTANbHbIX U

BEPTUNKa/IbHbIX pasMepoOB.

Pasmepbl oOKpyrnaroTca A0 C/iefyoLlero Ymcna, KpaTtHoOro BBeJeHHOMy
3HauveHuto. Hanpumep, ecnn dakTnyecknii pasmep coctasnset 51 1 BBegeHO
3HaueHe okpyrneHus 10, pa3mep okpyrndeTtca 4o 60.

-

Mt

Ha pucyHke HuKe nokasaH nprvMep OKpYrieHus:

@ i

Il _Jo]
55
[ . - 1000
¢ 40.00

— ﬂ + [+=¥] 1000
——

4%
e
150

[=]8]

OnucaHue

1 1o okpyrneHus

2 | Tekla Structures NnpvMeHsieT 3HaUeHWNsi OKPYreHKs NO rOPU3OHTaNM U
BepTUKanu.

3 MNocne okpyrneHus

Mono>xeHwne Bbipesa

CBOICTBA CTa/IbHbIX COeANHEHUI 12 Bbipes



BapuaHT OnucaHwue

_I_. Pe3 BbINONHAEGTCS NOA MNOIKOWN FNaBHOW 6anku.

- Pe3 BbINONHAETCA Ha/J NOJIKOW rNaBHOM 6asku.

dacka Bbipe3a

BapuaHT OnucaHue

_. Bblpes co3zaeTcs 6e3 dacku.

_I_;‘ Co3pgaeTca Bblpes ¢ npsiMon packo.

-‘ Co3gaeTcs Bblpes ¢ Gackoii BBEAEHHOro paauyca.
_I—‘ “

BeeanTte paanyc dacku.

Co3paHuve BbIpe30B BPYyUHYI0

Co3zaBaTb Bblpe3 BPYYHYHO VIMEET CMbIC/ B C/Ty4asXx, KOrga co
BTOpPOCTerneHHoW 6ankor KOHPANKTYeT AeTaslb, He OTHOCALLAACA K
coeanHeHuo. MNMpn co34aHNK Bbipe3a BPYYHYH CoeANHEHWE BbIMOHAET pes3bl
C NCNONb30BaHMEM 3HaYeHWI, BBEAeHHbIX B MOAAX Ha Bknagke Boipes. Ans
BepXHen 1 HYXHEN NONOK MOXHO NCMO/Ib30BaTb Pa3Hble 3HaYeH s,

CTopoHa Bbipe3a NoJIKn

BapunaHT OnucaHue
IE_— Co3zzatoTcs Bblpesbl C 06eX CTOPOH MOJKN.
IE— Co3patoTcs Bblpesbl Ha 6MXKHeN CTOPOHE MOJKN.
IE__ Co3patoTcs Bblpesbl Ha Aa/ibHe CTOPOHE NOJIKU.

Pa3mepbl pe3oB

CBOIACTBA CTa/IbHbIX COeANHEHUI 13 Bbipes



OnucaHue

1 | Pa3amepbl ropr30HTaNbHbIX Pe30B MO MoAKam. 3HayeHre No YMOAYaHNI0
— 10 mmM.

2 Pa3|v|epb| BEPTUNKA/IbHbIX Pe30B MO MOJIKaM.

3a30p Mexzay KPOMKOW Bblpe3a 1 MONKOW 6ankn paBeH OKpYrieHUo
CTEHKW rNaBHOWM AeTanu. BeicoTa Bbipe3a oKpyrifeTcs B 60bLUYIO
CTOPOHY A0 6AVMXKANLWNX 5 M.

dopma Bbipe3a B noske

BapuaHT

OnuncaHvie

==

Ha noske co3gatoTca (I)aCKI/I.

Ecnu ropr3oHTanbHbIN pasMep He BBeJeH, Co34aeTcs
dacka nog yrnom 45 rpagycos.

=

Pe3bl N0 NoJsike BbINOMHATCA CO 3HaYEeHVAMN MO
YMO/T4aHNKO, €C/1 3HaYeHWA rOPn30OHTaIbHOIo @ n

BEPTUKANbHOIO @ pasMepa He BBeJeHbl; CM. PUCYHOK
pa3sMepoB pPe30B BbILLe.

Pe3bl N0 NoJiKe He BbINOJIHAITCS.

=

Pe3bl N0 NONKe BbINOMHAOTCSA B COOTBETCTBUMN C

rOpPV30HTa/IbHbIM Pa3MepoM @ TaK, YTOObI NO/IKa bblN1a
3aMoANNLO CO CTEHKOW; CM. pUCYHOK pa3MepoB pe3oB
BblLLIE.

|

Pe3bl N0 NonKe BbINOMHAOTCSA B COOTBETCTBUMN C

FOPU30HTaNbHbIM @ 1 BepTUKaNbHbIM @ pasMepamu;
CM. PUCYHOK pa3MepoB pe30B BhlLLIe.

Fny6uHa Bbipe3a B noske

CBOICTBA CTa/lbHbIX COeANHEHMIA 14 Bbipes




MapameTp

OnucaHue

|ﬁ 3agaeT rnybuHy Bblpesa nosku.

E— 3agaeT rnybuHy Bbipe3a NnoJsiku B BUAE PacCTOSHWSA OT
IHI 0CeBO IHUN CTEHKWN BTOPOCTEMEHHON 6ankn 0 KPOMKU

Bblpe3a.

Pa3mep oT cTeHKU pe3a Mo nosike

m @O 4

OnucaHue

1 | PaccTtosiHne Mexzay CTEHKOM 1 pe30oM Mo noske

1.5 Bbipe3 BCSA

Bknagka Bblpes cyXuUT AN ornpejesieHns CBOVCTB BbIPe30B B CTa/IbHbIX
coegnHeHMAX. Beipesbl BCSA co34ar0Tcs B COOTBETCTBUY C HOPMaTUBaMU
BputaHckon accoumaymm metannoctpoutenent (British Constructional
Steelwork Association, BCSA). Bblpe3bl MOXHO CO3/aBaTb BO BTOPOCTENeHHOM

banke.

dopma Bbipesa A/ Bepxa U HM3a BTOpPOCTeNeHHoW 6anku

C nomoubto cnncka OnpepeneHme Bbipesa BCSA MOXHO yka3aTb, CO34aeTcH
/N BbIpe3 B COOTBETCTBUM C HopMaTtmsamm BCSA.

BapuaHT OnucaHue
Mo ymonuaHuto | [M03BO/ISET BBECTU pa3Mepsbl Bbipesa.
Aa Co3gaet 50-MnNINMeTPOBbLINV Bbipes A1 MPOCTbIX
coeiHEeHNI «banka ¢ bankomn».
Het KOMMOHeHT ncnonb3syeT Ans onpeAeneHnsa pasmepos

Bblpe3a napameTpbl Ha BKnazke Bbipes.

Pasmepbl Bbipesa

3ajaliTe pasMepsbl BbIPE30B CBEPXY M CHU3Y, ecnu B crivcke OnpeaeneHmne
Bbipe3a BCSA BbI6paH BapmnaHT HeT.

CBOWCTBA CTaNlbHbIX COeANHEH W 15 Bbipes BCSA




OnuncaHvie

1 BepTukanbHbIl pa3mep Bblpesa

2 FoOpM30HTaNbHbIV pa3Mep Bbipesa

dopma Bblpesa

BapuaHT BapuaHT OnucaHue
Bbipes He co3paeTcs.
{'—"‘ Co3paaeTcs NPsiMOYroJibHbIN
Bblpe3 Ha BepXHel CTOPOHe UK

Ha HVXHel CTopoHe
BTOPOCTENneHHOn 6anku.

MOXHO 3ajaTb pa3mepbl Bbipesa.
B coegmHeHmnnax «banka c
6anKkovi», rae BTOpoCTeneHHas
6anka nmeeT yKNOH, rybunHa
N3MepsieTcs Tak, Kak NokasaHo Ha
PUCYHKe.

I

Co3gaeTcs Bbipe3 ¢ 06enx CTOPOH
BTOpPOCTErneHHoW 6anku.

Mo>HO 3a4aTb pa3mMepbl Bblpe3a.

CBOWCTBA CTaNbHbIX COEANHEHN

16 Bbipes BCSA




BapuaHT BapuaHT OnucaHune
Co3paeTca Bbipes ¢ packamu ¢
‘ obeyx CTOPOH BTOPOCTEMNEHHOM
I; : 6anku.
e
MOXHO 3ajaTb pa3mepbl ¢packu.
CoszpaeTca nnaHka.
_I MOXHO 3aaTb AJVIHY MAaHKW.
P Monkun cpesatoTcs MONHOCTLIO.

e

Co3paeTcsa 0CcobbIv TUM
NPSAMOYrosbHOro Bbipesa.

MOXHO 3ajaTb pa3mephbl Bbipe3sa.
Bblpes BbiNoHAeTCA
nepneHANKyNsapHo
BTOpOCTeneHHo basnke.
3HaYeHNs N0 YMOYAHUIO ANs
ANIHBI VN LWPUHBI HEe
npeaycMOTpEHbI.

CTopoHa co3aHuA Bbipe3a

BapuaHT

OnuncaxHvie

|

Co3patoTcs Bblpesbl C 06e1X CTOPOH.

=

CozpaeTca Bblpe3 C neBow CTOPOHBbI.

o=

Co3paeTcsi Bblpes C MpaBoil CTOPOHBbI.

Pa3mepbl Bbipesa

3afaiTe pa3mepbl BbIpe30B CBEPXY U CHU3Y, eCnu B Cnicke OnpeaeneHve
Bblpe3a BCSA Bbi6paH BapnaHT HeT.

¥ (@
@)

¥ (®
B

CBOWCTBA CTaNbHbIX COEANHEHN 17

Bbipes BCSA




OonwucaHue

1 BepTukanbHbIl pa3mep Bbipesa

2 Fopun3oHTa/bHbIV pa3Mep Bbipesa

dopma Bbipesa

BapuaHT BapuaHT OnucaHue
Bbipes He co3paeTcs.
{'—"‘ Co3paaeTcsa NPsIMOYro/ibHbIN

Bblpe3 Ha BepXHei CTOPOHe nan
Ha HWXHel cTopoHe
BTOPOCTENeHHOWN 6anku.

MOXHO 3ajaTb pa3mepsbl Bbipesa.
B coegmHeHmnax «banka c
6anKkoli», rae BTOpocTeneHHas
6anKka nmeeT yk/IOH, rybnHa
n3mMepseTcsa Tak, Kak MoKa3aHo Ha
pUCyHKe.

I

Co3gaeTcs Bbipes C 06enx CTOPOH
BTOPOCTENeHHON banku.

MoXHO 3azaTb pa3mepbl Bbipesa.

Co3paeTcs Bbipes ¢ dackamu ¢
06erx CTOPOH BTOPOCTENEHHOM
6anku.

Mo>HO 3asaTb pa3Mepsbl Gacku.

CBOWCTBA CTaNbHbIX COEANHEHN

18 Bbipes BCSA




BapuaHT OnucaHue

Co3paetca nnaHka.
_I MOXHO 3aaTb A/IVIHY MAaHKW.

| [Monkwn Cpe3akoTCA NMOJIHOCTLHO.

—H——
Co3gaeTcs 0CcobbI TUM
NPSIMOYroNbHOrO Bblpesa.
] MOXHO 3a4aTb pa3Mepbl Bblpesa.
Bbipe3s BbinonHseTcs
neprneHANKyNsApHO

BTOpOCTErneHHon basnke.
3Ha4YeHsa N0 yMOAYaHUIO AN1s
ANIHBI W LWAPUHBI He
npesycMOTPEHbI.

CTOpOHa Co34aHNA Bblpe3a

BapuaHT OnucaHue

COBAaPOTCFl Bblpe3bl C o6e|/|x CTOpOH.
|

]! ]- Co3zaeTcs BbIpes C 1eBOW CTOPOHbI.

]! I‘ Co3zaeTcs Bblpes ¢ MpaBoil CTOPOHBbI.

1.6 bonTthbl

Bknagka BOnTbI CNYXUT AN oNpejeneHns CBOCTB 60NTOB B CTa/lbHbIX
CoeNHEeHUSAX.

Ba3oBble cBOlicTBa 60N1TOB

BapuaHT OnucaHue Mo ymonyaHuto
Pasmep 6onta | 3ajaiite gnameTp Bo3MOXHbIe pa3mepbl onpegeneHsbl
6onTa. B KaTasiore KOMrjekTos 601TOB.
CrtaHpapT BbibepuTte cTaHaapT
6ontoB 6onTa 13 KaTanora
KOMMAeKToB 601TOB.
Aonyck 3agaunTe 3a3op
Mexay 601TOM U
oTBepCTUEM.

CBOICTBA CTaNbHbIX COEAMHEHWUIA 19 BonThbl



BapuaHT

OnucaHue

Mo ymon4yaHuto

Pe3b6ba B
MaTepmuane

YKaxuTe, MOXET N
pe3bba 6bITb BHYTPU
JeTanen 601TOBOro
coepuHeHus (npu
1CNONb30BaHNM
60NTOB C yyYacTKaMu
6e3 pe3bobl).

MNpwn ncnonb3oBaHUU
601TOB C pe3bboi
noJ ronoBkKy 3TOT
napameTp He
fervicTeyerT.

Ia

Mnowapka/lle
X

YKaxuTe,
MOHTaXHbIM WK
3aBO/JCKM ABNSAETCH
6ontoBoe
coeanHeHwMe.

[rIomwangka

NMpoaonrosaTblie oTBepCTUSA

OTBepCTI/Iﬂ MOryT 6bITb npoaonroBatbiMu, 3aBblILLUEHHOIO pasMepa nianm c

pe3bboin.

o) B

O

OonucaHue

1 BepTukanbHbIli pasmep

[Mpn 3HaueHNM No ymonayaHuto (0) co3faeTca Kpyrnoe oTeepcTme.

r0pVI30HTaI'IbeII7I pa3Mep NnpoaonroBaToro oTtBepCcTnAa Nan Bean4ynHa
CBO6OAHOFO X0oJa 6onta B OTBEPCTMM 3aBblLLEHHOIO pa3Mepa.

Mpw 3HaueHWK Mo yMoYaHuio (0) co34aeTca Kpyrnoe oteepcTue.

MapameTp

OnucaHue

Tun oTBepcTUA

oTBEPCTUA.

npOAOHI'OBaTOE — CO34ak0TCA npogosroBatble

3aBbILLEHHOr0 pasmepa — CO3/at0TCsi OTBEPCTUS
3aBbILLEHHOro0 pa3Mepa U ¢ pesbboii.

Pa3BepHyTb Nasbl

Koraa B kauecTBe TuMa OTBEPCTUIA BbibpaH BapuaHT
MpoponrosaToe, 3TOT NapamMeTp No3BoaseT
NoBepHYTb NPOAONrOBaThbie OTBEPCTUS.

CBOWCTBA CTaNbHbIX COeAMHEHNIA

20

BonTbl




MapameTp

OnucaHue

Mpope3un B [Jetanb (aetanu), B KOTOPbIX CO34aHOTCA
npoAonroBaTble oTBepcTMS. [Npu BbIbOpe BapmaHTa
HeT co3zatoTcs Kpyrible OTBEpPCTUS.

Ha PNCYyHKE HMXKe MOoKa3aH NMpmnMep AnHbI NpoA0/AroBaTtoro OTBepCTunA:

Pazmep GoATa

CTaHaapT Eu:mTl:l 7990 -

Pestfa 6 MaTepHV]: fa -
Llex -

Pasmepsl rpynnbl 6onToB

0,00

Tun oTeepcTalf| Mpogo. «

PE3BE|‘JH'_I,I"I'I:- nasel Mapaay -

%@B\ik

Mo>XHO 3a4aTb pa3mepbl rpynnbl 60ATOB AN1A onpejeneHns pa3Mepa U
NONOXEHNSA TOPLLEBOM NAACTUHBI. TakXke MOXHO yAannTb 60Tkl U3 rpynnbl
601TOB. Ha pUCyHKe HIXe NnokasaHbl pa3mepbl rpynnbl 60/TOB B COeAVNHEHNM
TopueBas nnacTtuHa (144).

10

CBOWCTBA CTaNbHbIX COeAMHEHWNIA

5 150
@ (:) GO

21 BonTbl




OnuncaHve

1 Pa3mep, onpegensitoyii NoaoXeHme rpynrbl 60ATOB MO roOpyU30HTaNMU

2 BbibepuTe, Kak N3MepsrTCA pa3mepsbl, onpesensitoLme NonoxeHne
rpynnbl 601TOB MO FOPU3OHTaNN:

« JleBbli: OT 1€BOV KPOMKM BTOPOCTENEHHOW AeTanu A0 KpaHero
neBoro 6onTa.

-

+ CepepuHa: OT LEHTPanbHOM INHNN BTOPOCTENEHHOW AeTanu A0
LeHTpanbHON INHUN 6ONTOB.

———— g —

* Mpas.bliA: OT MpaBoO KPOMKW BTOPOCTEMEHHOM AeTanu 40
KpariHero npasoro 6onTa.

CBOICTBA CTaNbHbIX COeAMHEHWUIA 22 bonThl




OnuncaHue

i
l |
3 PaccTtosiHMe oT 60/1Ta L0 KPOMKM
PaccTosiHMe 0 KPOMKUM — 3TO pPaccTosiHME OT LieHTpa 601Ta A0 KPOMKM
AeTanu.
4 Yncno 6ontos
5 PaccTosiHue mexzay 6ontamu

3HauveHuns paccTosHUI Mexay 6onTaMu pasaensaroTca npobenamm.
BBeanTe Mo 3HaUEHUIO A/151 KAXA0ro pacCTosHUA Mexay bontamu.

Hanpuwmep, ans 3 6onTtoB @ HY>XHO BBECTU 2 3HaYeHWS @

® @

50.00 100.00

Ha PNCYyHKE HI>Ke NMOKa3aHa KOMIMOHOBKa rpynnbl 60NTOB:

50, 100 |
6 Pa3mep, onpesensitoLLnii NoNoXeHe rpynnbl 60ATOB MO BEPTMKANN
7 BbibepuTe, Kak N3MepArTCS pa3Mepbl, ONpesensitoLine NooXeHne

rpynnbl 601TOB N0 BEPTUKANN:

*  Bepx: oT BepxHeln KpOMKN BTOPOCTENEHHON AeTanu 40 KpanHero
BepxHero 6onta.

CBOICTBA CTaNbHbIX COeAMHEHWUIA 23 BonThl




OnuncaHve

o | ot

+ CepepuHa: OT LLleHTPasibHOW NHNN B6ONTOB 0 LLeHTPaNbHOWM
NVHUN BTOPOCTENEHHOM AeTann

*  BHWM3Y: OT H/UXXHEN KPOMKIN BTOPOCTENEHHON AeTanu 40 KpanHero
HUXHero bonTa.

2
i
1 |
8 PaccTosiHve OT HK3a 6ankuy 10 CAMOro HUXHero 60Ta
9 BonTel, yaansemble U3 rpynnbl 601TOB

CBOWCTBA CTaNbHbIX COeAMHEHWNIA 24 bonThbl




OnuncaHve

BBeauTe HoMepa yAansiemblx 601TOB, pa3gensis nx npobenamu. bonTbl
HYMepYyHTCsi C1eBa HanpaBo U CBEPXY BHU3.

Hanpumep, npn yganeHunn 6ontoB 2 n 5 13 rpynnbl 601TOB,
NMOKa3aHHOW Ha pUCyHKe:

Delete (] 25

N3meHeHHas rpyrnna 601TOB BbIFSANT CeAyroLmnM 06pa3oMm:

+  —
+ ¥
5— ¥

KomnnekT 6onTta

®naxku onpesenstoT, Kakme 06bekTbl KOMMOHEHTa (60T, Wanbbl N raiikmn)
BXOAAT B KOMMJ/IEKT 6onTa.

YT0b6bI CO34aTb TONLKO OTBEPCTUE, CHUMUTE BCe GNIaXKKN.

PesuneTar

YT06bl N3MEHUTb KOMM/IEKT 601TOB B cywectByroleM KOMIMOHEHTE,
yCTaHOBUTE c|>na>|<0|< Pe3yanaT N3MeHeHUA N HaXXKMNTE KHOMKY N3meHNTb.

YBenunueHve gnvHbl 6onTta

MOXHO yBeNN4YnUTb ANNHY 60nTa. DTOT NapaMeTp NCNOob3yeTcs, Hanpumep,
KOrZa HY>XHO yBeNnYnTb AnHY 601TOB B CBA3M € Nokpackol. Tekla Structures
NCMOJIb3yeT 3TO 3HaYeHMe NPY BbIYNCIEHUM ANVIHbBI 6onTa.

| T

Vv

PasmelleHve 60/1TOB B LLAXMATHOM MopsigKe

MOXHO 1CrMoAb30BaTb pa3ninyHblie CXeMbl pa3MeLlleHnA 60nTOB B rpynne.

CBOICTBA CTaNbHbIX COEAMHEHWUIA 25 bonThl



BapuaHT

PasmelleHUe 60N1TOB Ha KpeneXkHbIX yroskax

MapameTp OnucaHue

Jl;, | BONTbI HE CMELLIAtOTCS.
e

BonTbl, KOTOPLIMY KpeMneXHbI yroaoK KpenuTcs K
BTOPOCTENEeHHOW AeTanu, HaXOAATCSH Ha TOM Xe
rOPU30HTaNIbBHOM YPOBHE, YTO 1 6ONTbI, KOTOPbIMU
KpeneXHbI yrofoK KPennTcs K raBHOM AeTanu.

| a | BonTbl Ha rnaBHoOM AeTan CMeLLatoTCA.
E

BonTbl, KOTOPBLIMU KPeneXHbIiA Yroa0K KpenuTcs K
rNaBHOW AeTann, CMeLLATCst BHM3 Ha NMONOBUHY
BEPTUKANbHOMO PaccTosiHUA Mexay 6ontamu.

,|;JI | bontel Ha BTOpOCTeI'IeHHOVI AeTaln CMeLLakoTCA.
A

bonTtebl, KOTOPbIMIA errle)KHbII7| YronokK Kpennmtcd K
BTOpOCTeI'IEHHOI7I AeTann, ctMewarTCA BHN3 Ha MNOJIOBMHY
BEPTUNKA/IbHOIO PacCTOAHNA MeXAY 6ontamu.

BonTbl Ha BTOPOCTEMNEHHOWN AeTaNn CMELLAIOTCS.

(S
E

BonThbl, KOTOPLIMU KPeMneXHbIA YronoK KPenuTes K
MIMetoLLIe YKIOH BTOPOCTEMNeHHOW AeTanu,
pacronoXeHbl NapannesbHO BTOPOCTENEHHOW AeTanu.

OpwveHTauus rpynnbl 601TOB

BapuaHT OnucaHue

o BonTbl pasMeLLaoTcs B LLAXMATHOM MOpPsiAKe B
‘/ HarnpaB/iieHN BTOPOCTENeHHO AeTanu.
s MpsiMoyronbHasi rpynna 601ToB pacnonaraeTcs
/ rOPU30HTaNbHO.

CBOICTBA CTaNbHbIX COeANHEHWN 26 BonThbl



BapuaHT

OnucaHue

MpsMoyronbHas rpynna 601ToB pacrnosaraeTcs ¢
YK/IOHOM B HarnpaBneHUN BTOPOCTENEHHO AeTanu.

1.7 Paspes 6ankm

Bknagka Paspes 6ankm cnyxuT Anst onpejeneHunst CBOMCTB TEXHONOMMYECKMX
OTBEpPCTUIA ANS CBapPKW, MOArOTOBKM TOpL 6asKM 1 CPe30B MOIOK B CTabHbIX

coegnHeHNAX.

MoaxknaaHasa NnnaHKa ANA cBapku

AeTtanb OnucaHue
NoaxnapHas 3asaiTe TONLWMHY W LUNPUHY MOAKNAAHON NAAHKN ANS
nnaHka ans CBapKMW.
cBapKu
NapameTp OnucaHue Mo ymonuyaHuio
Homep 3apante npedukc n | HauanbHbIV HOMEp AeTanu Ans
nosvumun Hay4aNbHbIN HOMEpP | UCMOb30BaHNSA MO YMONYAHWIO
ANs HoMepa 3afaeTcs Ha Bknagke KOMNOHeHTbI
no3vuuuv aeTanu. (MeHto daian --> HacTpoiiku -->
HekoTopbie MapameTpsbl ).
KOMMOHEHTbI UMeT
BTOPOV psAg nonemn,
rAe MOXHO BBeCTr
HOMep Mo3nLMN
cbopku.
MaTtepmnan 3asanTe mapky MaTepuran Ans UCNONb30BaHUS MO
mMaTtepuana. YMOYaHWIO 3ajaeTcs B rnone
MaTepwnan agetanu Ha Bknajke
KomMmnoHeHTbI (MeHt0 dawnn -->
Hactpoiikm --> MapameTpbl ).
Nmsa 3ajanite nvs,
oTobpaxaemoe Ha
yepTexax n B
oT4YeTax.
O6paboTKa 3aganTe cnocob
NOBEPXHOCTU | 06PaAbOTKM
NOBEPXHOCTU
Aaetann.

Pasmepbl TeXHOJIOrM4YecKoro oTBepcTusa A CBapku

CBOWCTBA CTaNbHbIX COeAMHEHNIA 27

Pa3pes 6ankn




OonwucaHue

1 | 3a30p Mexay BepxHei MoAKOM BTOPOCTENEHHOW AeTan N TNaBHOWN
AeTanbio

2 | BepTuKanbHble pa3mepsbl 415 BEPXHEro U HUXXHEro TeXHON0rmyeckmnx
OTBEpPCTUIA ANSA CBAPKN

3 |Topu30HTaNbHble pa3Mepbl ANA BEPXHEro N HUXHEro TeXHONOrMYeCKmX
OTBEpPCTUA ANSA CBAPKN

4 | 3a30p MexXJy CTEeHKOW BTOPOCTENEHHOM AeTanu U rMaBHON AeTanblo
Tekla Structures fobaBnsieT BBeeHHOe 3eCb 3HaUYeHVe K 3a30py,
BBeJeHHOMY Ha Bkiagke PUCYHOK KOMMOHEHTa.

5 | 3a30p mexay HXHe NoKOV BTOPOCTEeNEeHHOW AeTan N FNaBHOMN

JeTanbto

Tekla Structures fobaBnsieT BBeeHHOe 3eCb 3Ha4YeHVe K 3a30py,
BBeAEHHOMY Ha BKnajke PUCYHOK KOMMOHEHTa.

TexHonorn4yeckue OTBEepPCTUNA ANd CBapKuM

BapuaHT OnucaHue

Co3paeTcs Kpyrnoe TexHonorn4eckoe oTBepcTue Ans
CBapKu.

Co3gaeTcsa KBagpaTHOE TEXHONOMMYEeCckoe OTBEPCTME A1
CBapKMU.

Co3paaeTcs gMaroHanbHoe TeXHONOrn4eckoe oTBepcTne
ANt CBapKW.

Coszpaetcqa Kpyrnoe texHoaorm4yeckoe oresepcrtmne 414
CBapknm C pagnycom, KOTOprI7I MOXHO 3a4aTb B rnoje

r

CBOWCTBA CTaNbHbIX COEANHEHWNT 28 Paspes 6anku




BapuaHT

OnucaHue

Co3aaeTcsa yaNMHeHHOe KOHYCOBUAHOE TEXHOMOTMYeckoe
OTBEPCTUE AJ1st CBAPKU C PAAMYCOM 1 pasmepamu,

R
KOTOPble MOXXHO 3a4dTb B NOJIAX n

M OaroToERa Nog Beps

Ci—

MogroToEka oo HWS

B

-
‘H

CozpaeTca KOHyCoBMAHOE TeXHOoNormdyeckoe oteepcrtme
ANA CBapKn C pagnycamMun, KOTopbleé MOXXHO 3a4dThb B

R [ oW
nonax N

3arnaBHoi 6ykBoi R 0603HaveH 60nbLUIN pagnyc
(BbicoTa). 1o ymonyaHnMO R = 35.

CTpo4HOM bykBOW r 0603Ha4eH MeHbLUMA paanyc. Mo
ymMonyaHuio r = 10.

MoaroToBKa Topua 6ankun

BapuaHT

OnuncaHvie

MogroTtoBka TopLa 6anky He MPOU3BOAMNTCS.

Co3zaeTca NoAroToBKa MO BEPXHEN N HUXXHEN MOJIKON.

Co3zaeTcst NOArOTOBKA MNOJ BEPXHE MOKOM.

Co3aaeTcd MoAroToBKa Moj HXKHEW NMOJIKOW.

Cpes3 nonkun

BapuaHT

OnucaHvie

[Monka He cpe3aeTcd.

MNosnka cpe3saeTcs.

MoaknaaHblie NNaHKWM Ans CBapkum

CBOWCTBA CTaNbHbIX COEANHEHWNT 29 Paspes 6anku




BapuaHT

BapuaHT

OnucaHue

MoaknagHble NAaHKM He CO34atoTCs.

MoaknazHble NAaHKN CO3AaTCA BHYTPU

Mos0oK.

:
J—

ol o

MoAKNaHbIE NNAHKN CO34AOTCA CHaPYXM

MoJoK.

AnviHa noaKnapaHoM NAHKWU AN CBapKKU

BapuaHT

OnucaHue

A6CONMOTHAsA ANNHA NOAKNAAHOM NMAAHKM

Bblnet nnaHky 3a KPOMKY MOJIKA

Mono>keHue NoaKNaAHON NIAHKU AN CBAPKU

MapameTp OnucaHue
BeeanTe NonoxunTenbHoe nnn oTpuuaTesisHoe
3HayeHue, YTobbI NepemMecTUTb NepesHN KoHew,

I'IOAK}'IaAHOI7I MNaHKM OTHOCUTE/IbHO KOHLa NoJIKA.

Tvn c60opKn

Tun c6opKun onpegensieT, rae NpMBapyBaeTcs NOAKAAAHANA NAAHKa ANS
cBapku. Mpwn BbIbOpe BapraHTa Liex nogknajHble NaaHKy BKIKOYAOTCA B

c60pKy.

CBOWCTBA CTaNbHbIX COeANHEHN

30

MnactnHa yasoeHus




1.8 NMnacTuvHa yaBoeHuA

Bknagka NMnacTvHa cxeMbl YABOEHUA C/IYXUT 4SS onpejesieHns CBOWCTB
NNACTUHbI YABOEHUS B CTa/lbHbIX COegnHeHNAX. MnacTuHbl yABOeHUS
NCMOb3YTCA AN YCUIEHWSA CTeHKW rnaBHoW getanu. Mo ymonyaHuto Tekla
Structures nx He co3aaeT.

CTeHka
AeTtanb OnucaHve
CTeHKa 3afanTe TONLWMHY U BbICOTY MIACTUHBI Ha CTEHKE.
MapameTp OnucaHmne Mo ymonuyaHutio
Homep 3aganTte npedumkc n | HavyanbHbI HOMep geTanu ANns
NO3NLMUN | HaYallbHbI HOMEP | UCMONb30BaHUS MO YMONYAHWIO 3aaeTcs
ANna HoMepa Ha Bknagke KoMnoHeHTbI (MeHto daiin
nosvuuu aeTanu. --> HacTpoiikn --> NapameTpbl ).
MaTepunan | 3againte mapky Matepuan Ana NCNoNbL30BaHUSA MO
matepmuana. ymMonuaHuto 3ajaetca B none Matepuan
AeTanu Ha Bknagxke KOMMNOHEHTbI
(MeHto ®aiin --> HacTpoiku -->
MapameTpsbl ).
Nms 3aaanTe nwvs,
oTobpaxaemoe Ha
yepTexax n B
oTyeTax.

MnacTuHbl yABOe€HUA

BapuaHT

OnucaHune

MnactrHbl YABOEHNA HE CO34ak0TCA.

Co3paeTcs NnacTMHa YABOEHUS Ha JaNbHeli CTOPOHe.

Co3gaeTtcs nnacTuHa YABOEHUA Ha 6NXKHEN CTOPOHE.

Co3pgatoTcs nNAacTUHbI y4BOEHNA C obeunx CTOPOH.

dopmMa KPOMKM NACTUHbI yABOEHUSA

CBOWCTBA CTaNbHbIX COeAMHEHWNIA 31

MnactunHa YABOEHNA




BapuaHT OnucaHue

MnacTHbI yABOEHNS CO34ak0TCS CO CKOLLEHHOM KPOMKOW.

(0-90)
\_47/ Yron ckoca 3ajaeTca B rnose .

MnacTuHbI yABOEHUS CO34at0TCA C MPSMO KPOMKOWA.
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OnuncaHvie

1 PacctosHue ot KPOMKW A0 MNOJIKN KOJTOHHbI

2 PaccTosHwue ao KPOMKW MNacTHbl yABOEHNA

PaccTosaHwme ao KPOMKWN — 3TO pacCToAaHME OT LUeHTPa OTBePCTNA 40
KPOMKW AeTann.

3 PacctosHwme go KPOMKWM NNacCTHbl YABOEHNA OTHOCUTE/TbHO HUXKHEN
KPOMKN BTOpOCTEI'IeHHOI7| AeTann

4 | Konn4yectso oTBEpPCTU

CBOWNCTBA CTaNbHbIX COEANHEHWNT 32 MnactnHa yaBoeHus



OnucaHue

5 |PaccrtosHus Mexay oTBepCTUAMU

3HauYeHUs PacCTOSIHNIA MeXAy OTBEPCTUSIMU pa3AenstoTcs npobenamu.
BBeAnTe MO 3HaUEHUNIO AN KaXKA0ro PacCTOSAHNS MeXAY OTBEPCTUSIMU.
Hanpumep, ans 3 oTBEPCTUIA HYXKHO BBECTU 2 3HaUYEHUSI.

Pasmep oTBepcTus Ans cBapku

1)

OnucaHue

1 | AnameTtp oTBepCTUA
2 | lnvHa NpoAonroBaToro oTBepcTuA
3 | WupwvHa npoAonroBaTtoro oTeepcTmns

1.9 MNocapoyHoe MeCTO U3 YroJ/iKoB

Bknagka YrnoBoe rHe3fo Cy>XuUT A1 onpejesieHnst CBONCTB OMOPHbIX
Yro/iKkOB B CTaNlbHbIX COeANHEHUSIX.

OnOpHbIN Yronok

Ha3HaueHVe ONOPHLIX YrOJIKOB COCTOUT B HECEHUW Harpy3ku ot
BTOpOCTeneHHON geTanu. OnopHble Yyroaky MOTYT pacrofiaratbCs Ha BepXHen,
HUKHEN Nnn Ha obenx nonkax BTOpocTeneHHOoM AeTann. OnopHbI yroiok
MOXeT BbITb CHabXeH 31eMeHTaMU XeCTKOCTU 1 NpUKpenieH 6ontamu Uam
NpMBapeH K raBHOM 1 BTOPOCTENEHHOWN AeTansaM. [10 yMONYaHUIO ONOpPHble
YroJIKu co3gatorca coeanHeHviem NMocaaouHoe MecTo U3 yronkos (170) v
y3nom lNMocapaouHoe mecTto 3 yronkos (1040).

AeTtanb OonwucaHve
3nemMeHTbl | 3ajaliTe TONLWLMHY, LUMPUHY N BbICOTY 31EMEHTAa XeCTKOCTN.
XKECTKOCTU
MNpodunb 3agalnite npoduab OMOPHOro Yroska, BolbpaB ero 13 kataaora
npogwunei.

CBOWCTBA CTaNlbHbIX COEANHEH W 33 MNocagouHoOe MecTo 13 yrosikos




Napamer OnucaHmne Mo ymonuyaHuio
P
Homep 3aganTe npedukc n | HauanbHbIN HOMep geTanu ANns

NO3NLMUN | HAYa/IbHbIA HOMEP | NCMOIb30BaHUSA MO YMOYaHWIO 3aaeTcs
ANs HOMepa Ha Bknagke KOMMNOHeHTbI (MeHo Paian --
nosvuuun AeTanu. > HacTtpouiku --> MNapameTpbl ).

MaTtepmna | 3agalite Mapky MaTtepwan Ans NCNONbL30BaHNA MO

n martepuana. yMO/4aHWo 3ajaeTca B nose Matepuan

AeTanun Ha Bkiagke KOMMNOHEHTbI (MeHo
®aiin --> Hactpoukm --> MapameTpbl ).

Nmsa 3aganTe nvs,
oTobpaxaemoe Ha
yepTexax n B
oTyeTax.

O6paboTK | 3agaliTe cnocob

a 0bpaboTkm

NOBEPXHO | MOBEPXHOCTU

cTn AeTanu.

Mono>xeHme onopHOro yrosnka

BapuaHT

OnuicaHue

OMOpPHbIVi YroNoK He CO34aeTcs.

ML

Co3zaeTcst ONOPHBbIN YronoK Haj NOKOM.

Co3ZaeTcst ONOPHbIV YrosoK Noj NoKOW.

CIRIE O

Co34atoTCsa OMOpPHbIE YrOKM C 06enX CTOPOH MOJIKN.

KpenneHwve onopHoro yronka

CBOICTBA CTaNbHbIX COeANHEHW 34

MocasouHoe mecTo U3 YroJsikos




OnopHbI Yyronok pacnonaraeTcst HaBepxy UAN BHN3Y BTOPOCTEMNeHHOA

aetanu.

BapuaHT BapuaHT

OnucaHue

OnopHbI YronoK KpenuTcs
6onTaMn K raBHOW JeTanun 1 K
BTOPOCTErNeHHOW AeTanu.

|
-

OnOopHBbIN yronok
NpMBapMBAETCS K rMaBHOW
AeTanu n kpenutcs 6ontamm K
BTOPOCTErNeHHOWN geTanu.

OnOpHbIA YronoK KpenuTcs
6onTamu K rnaBHoOM geTanu un
npvBapuBaeTcs K
BTOPOCTEMNeHHOM AeTanu.

OnopHbI yronok
nprBapnBaeTcs K raBHOMN
AeTanu N K BTOpoCTeneHHOoM
AeTanu.

CMeLLeHve ONopHOro yroska

OnucaHvie

-

CMeLLEeHMe MO rOPU3OHTANN OT LIEHTPANbHOW INHWM FaBHOW AeTann

TN aneMeHTa )XeCTKOCTU

BapuaHT

OnuncaHvie

|

Co3aaeTcst NPSAMOYroibHbI/ 31eMEHT XeCTKOCTU.

CBOWNCTBA CTaNbHbIX COeANHEHWNT 35 MNocagouHoOe MecTo 13 yrosikos




BapuaHT OnucaHue

Co3aaeTcs TpeyrofibHbIf 31eMeHT XeCTKOCTH.

CDopMa 3/IEMEHTA XEeCTKOCTK ornpeaendeTcd NNHWER,
COEAVIHFII-OLLI,GVI KOHUbI CTOPOH OMOPHOTO yroJika.

NN

MoBOpOT ONOPHOro yroska

BapuaHT OnucaHue

OnOopHbI YrosoK He NOBOPAYMBAETCS.

OnopHbI YroNoK NOBOPaYNBaAETCA FOPU3OHTANIbHO Ha
90 rpagycos.

=N

NSt yBENNUEHWs KeCTKOCTM NMOBEPHYTOrO Yroska
BbibepuTe BapnaHT CepeauHa B crnivcke MonoxxeHne
CpefiHero 3/IeMeHTa YKeCTKOCTM.

OpueHTaLus ONOPHOro yrosika

BapuaHT OnucaHue

CoeanHSAET ANVIHHYH CTOPOHY OMOPHOrO Yroaka ¢
BTOPOCTENeHHON AeTanbHo.

gl

CoeaviHSeT ANIMHHYIO CTOPOHY OMOPHOIO yroska c
rMaBHOW JeTanbHo.

Mono>xeHne 60KOBbIX 3/IEMEHTOB YXeCTKOCTU

BapunaHT OnucaHue

boKoBble 3/1eMeHTbl XKeCTKOCTWN He CO34aroTCA.

Co3patoTca 60KOBbIE 3/1IeMEHTbI XECTKOCTWN Ha B6/VXHE
CTOpOHe.

Cozgatotcs 60KOBbIe 3/IeMEHTbI XXeCTKOCTU Ha Aa)’leeVl
CTOpPOHE.

HHE

CBOWCTBA CTaNlbHbIX COEANHEH W 36 MNocagouHoOe MecTo 13 yrosikos



BapuaHT

OnuncaHve

IR

Co34at0TCs 3/IEMEHTbI XXEeCTKOCTU Ha BAVXKHENR 1 Ha
JanbHel CTOpoHe.

Mono>xeHne cpepHero 3sieMeHTa >)KeCTKoCTU

BapuaHT

OnucaHue

CpeaHWIi 3SNeMeHT XeCTKOCTM He CO34aeTcs.

NeMeHT XeCTKOCTM CO34aeTcs NocepesHe ONopHOro
yrosnka.

BBeanTe KONNYECTBO 3/IEMEHTOB XEeCTKOCTW B roJie
KonnyecTBO 3/1eMEeHTOB >XeCTKOCTH,
Pacnosio>KeHHbIX B cepeanHe.

|_|pl/| CO34aHWNN HECKO/IbKNX 3/1eMeHTOB >XXeCTKOCTU OHU
LEHTPUPYHOTCA 1N pacnonarakotcda ¢ paBHOMEPHbLIM
LLiarom.

SNeMeHT XeCTKOCTU CO3ZaeTcs MocepeanHe Mexay
eontamum.

Mo yMONUYaHNIO MEXAY KaxXabIMU ABYMS 6onTaMu
CO3ZaeTcsl MO 3/1eMEHTY XKeCTKOCTU.

BBegnTe KONMYECTBO 3/IEMEHTOB XEeCTKOCTW B MoJie NOoJ
BapaHTOM.
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OnwucaHue

1 | BepxHWi1 3a30p U HUXXHWIA 3a30P MeXAYy ONOPHbLIM YrOKOM
BTOPOCTEMNEeHHO AeTanbto

Pa3mepbl packm

CBOWCTBA CTaNbHbIX COeANHEHWNT 37 MNocagouHoOe MecTo 13 yrosikos




OnucaHune

1 | BepTukanbHbIl pasmep packu
2 | Topun3oHTanbHbIN pasmep dackm

Tvn packm
BapuaHT OnucaHue
bes dacku
o Mpsamas packa
S
[}

®dacka B BMAe BbIMyKI0M Ayrn

®dacka B BMAe BOrHYTOW Ayru

1.10 CBapHble LLBbI

MOXHO onpesennTb CBONCTBA CBapPHbIX LLBOB, MCMOb3yeMbIX B
KoMnoHeHTax. Tekla Structures BbIBOAUT COOTBETCTBYHOLLEE AMaNOrOBOE OKHO
CBapKu NMpu HaxaTun KHonky CBapKa B 41anoroBOM OKHe CBOMCTB
KOMMOHeHTa.

CBOWCTBA CTaNlbHbIX COeANHEH W 38 CBapHble LBbI



Ha puncyHke Huxe nokasaHbl 0603Ha4YeHHble HOMepamu ornpeaeneHus
CBapHbIX LWBOB B coejHeHn KpenseHne packocoB K coef. naacTuHe
HenpaBwuibHOW ¢popMbl (140). 15 KaXKA0ro CBApHOTO LIBA B BEPXHEM pPAdy
nosern onpejensatoTca CBOVCTBA CBAPHOrO LUBA «Haj NNHNEN», @ B HUXKHEM
PS4y — CBOWCTBA «MOZA NNHNER»,

ﬁ Tekla Structures [HyTas «KockiHKas (140} @
|CnpaBKa...|
HeT Pasmep Twn Xron KonTyp  FoToeo  MpwTyn. . ToAw, 3330p PazmMewy, Mograt, # AarHa  Lar Ref.bt
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1.11 Bknapgka «O6wine»

Bknagka 06u.|,v|e npeagycMoTpeHa B CTa/lbHbIX COEAUHEHNAX N CTa/IbHbIX

y3/1ax.
MapameTp OnucaHue
HanpaBneHmne |[loBopayvBaeT coeAnHeHVe BOKPYr BTOPOCTENEHHOMN
BBepX AeTanu Uam ysen BOKPYr raBHOW feTanu.
MOo>HO 3a4aTb yros NoBOpPOTa BOKPYr oceri X n'Y
BTOpOCTeNneHHoM geTann. BepxHee none oTHOCUTCS K OCU
Y, @a HUXKHee — K ocun X.
Mono>xeHne JloCTYNHO TONBKO ANS Yy3/10B. PNaxky psafom C
OTHOCUTENbHO | N300PaXeHNAMMN YKa3blBatOT NOIOXEHME OnpeenstoLLer
OCHOBHOW TOUKW y3/1a OTHOCUTENIbHO MaBHOW AeTanu.
eTanm
A NMons CmelleHe no ropsoHTanu n CmeLleHve no
BepTUKanun onpesesnsaoT ropu3oHTaibHoe 1
BepTVKa/IbHOE BblpaBHMBAHVIE y3/1a OTHOCUTENIbHO
rMaBHOW AeTanwu.

CBOICTBA CTaNbHbIX COeAMHEHWUIA 39 Bknagka «O6uime»



MapameTp OnucaHue

3a6nokumpoBaH | [peaoTBpaLLaeT U3IMEHEeHUs.

° Ansa ynpaBneHuns 4OCTyrnom K aTpmbyTy 3a6noKnpoBaHo
MOXHO MCMo/b30BaTh GaN privileges.inp.

Knacc Homep, Ha3HauaeMbI BceM AeTansiM, CO34aBaeMbIM
coefMHeHeM. Knacc MOXHO MCM0/b30BaThb ANS
ornpeAeneHvs LBeTa AeTanen B Mogenu.

Kop, NaeHTndununmpyet coegmHernune. Tekla Structures moxeTt

coefHeHUsA 0TObpaxaTb 3TOT KOA COeANHEHMA B METKaxX COeANHEHWNI

Ha yepTexax.

Fpynna npasun
ABToCTaHpapTo
B

ABTOMAaTUYECKM 3a[a€T CBOWCTBA COEAVNIHEHNI B
COOTBETCTBUW C BbIOpaHHOM rpynnoi npasua. MNpwu
Bblbope rpynnel npasun Het AsToCTaHAapThI
OTK/IFOYAIOTCH.

Mpynna npaBun
ABTOoCoegviHeH
msa

ABTOMAaTM4Yeckn MeHseT coednHeHne Ha Apyroe B
COOTBETCTBUW C BbIOPAHHOM rpynnoin npasu.

1.12 Bknagku «lpoekTupoBaHue» N «TUN KOHCTPYKLUUNUN»

HekoTopble A1anorosble OKHa KOMMNOHEHTOB BK/IKOYAKOT BKAAAKY
MpoekTupoBaHue, Apyrne — Bkaaaky TN KOHCTPYKUMU. C MOMOLLbIO
napamMeTpoB Ha 3TUX BKNAAKaX MOXHO NPOBEPUTb, COCO6EH /I KOMMOHEHT
HeCTN paBHOMEPHO pacrpeseneHHyro Harpysky. Ha HeKoTopbIX BKIajKax
MpoekTnpoBaHmMe NpesycMOTPeHa TONbKO NpoBepka KOHCTpyKumK. Tekla
Structures coxpaHsieT CBOAHble aHHble O KOHCTPYKLUMK B BUAe dalina ¢
paclmpeHmnem . txt B nanke MOAenu.

Mpwv NpoBepke KOHCTPYKLMN MOXHO UCMONb30BaTh rpynnbl NpaBu
AstoCtaHgapToB 1 dainnel Excel:

* prnnbl npasunn ABTOCTaHﬂ,apTOB aBTOMaTUYECKN N3MEHSAIT CBOWVCTBA

CBOWCTBA CTaNbHbIX COeAMHEHNIA

KOMMOHEHTa TaK, YTObbl OH BblAepPXVBan BblYNCIEHHYIO Harpysky. Ytobbl
yKa3atb, Kakyto rpynny ABToCTaHAapTOB HY>KHO MUCMONb30BaTb, Nepenjnrte
Ha BKnaaky O6Lme v BoibepuTe NpasBusIo B noJse cnucka Ffpynna npasmn
ABToCTaHpapTOB.

JlononHuTenbHble cBeAeHVs CM. B pasgene Using reaction forces and UDLs
in AutoDefaults and AutoConnection.

NHdopmauuto B daiine Excel MOXHO MCNONb30BaTh A1 NPOBEPKN
KOHCTPYKLMW COeANHEHVSA 1 aBTOMATNYeCKoro 06HOBNEHNSI CBOVCTB
KOMMOHEHTa TaK, YTObbl OH Bblep>X1Bas PpaBHOMEPHO pacrpeseneHHyto
Harpysky. 3To yA06HO AenaTb, eciv TpebyeTcst NPoBepUTb KOHCTPYKLMO
COeANHEHNS Ha COOTBETCTBME APYrM CTPOUTEIbHBIM HOpMaM. CM. pa3gen

40 Bknagkn «[poektupoBaHme» n «Tun

KOHCTPYKLMN»



DNeKTPOHHble Tabnuupbl Excel npyn npoekTpoBaHUN COeANHEHUIA
(ctp 61).
Bknagka «lpoekTupoBaHme»

3Ta npoBepKa KOHCTPYKLUW NpeAHa3HaveHa AN NCNoAb30BaHs C
BPUTAHCKMMU eANHNLLAMUN U3MEPEHMIS.

UYTO6bI MPOBEPUTL KOHCTPYKLMIO, BbIMOMHUTE CefyroLLne AeACTBYS.

1. TepeingnTe Ha BKNazKy NMpoekTupoBaHue 1 BbibepuTe fla B cnvcke
Mcnonb3oBaTb paBHOMEPHO pacrnpeesieHHYI0 HarpysKy.

2. Ana ncnonb3oBaHWA NPU BblYUC/IEHVN PAaBHOMEPHO pacrpesesieHHON
Harpysku nHeopmaumm B anekTpoHHON Tabnuue Excel BoibepuTte Excel B
cnvcke BHeLWHWA NpoeKT.

3. Bsegute |/|Hc|>op|v|au,|/|+o ANA NCnoab3oBaHNA B BblYNCTIEHNN.
Bb|6ep|/|Te coeanHeHne B Mo4e/ 1N N HaXMUTE KHOMKY N3meHnTb.

Tekla Structures npoBepsieT KOMMNOHEHT. 3e1eHbll LIBET CMMBO1A
KOMMOHEHTa 03Ha4aeT, UTo CoeAMHeHME BblAEPXKMBAET PaBHOMEPHO
pacnpejeneHHyr Harpysky; KpacHbI LIBET 03HayaeT obpaTHoe.

5. Ansa NPOCMOTpPa pe3y/ibTaToB NMPOBEPKN LLENKHNTE CMMBOJ1 KOMMNOHEHTA
npa|30|7| KHOMKOWN MbILLUMN W Bbl6epVITe 3anpocvm: B KOHTEKCTHOM MEHHO.

B AvanoroBom okHe 3anpocnTb 06bEKT OTObpaXxaeTca CBOAKA O
npoBepKe KOHCTPYKLUMU U CBSA3aHHAasA C Hell MHbopMaLms.

CM. TaKxxe DneKTpOHHbIe TabanLbl Excel npy NnpoekTMpoBaHUK COeANHEHWIA
(ctp 61).
Bknapgka «TUn KOHCTPYKLUAN»

JTa npoBepKa KOHCTPYKUMW rnpegHa3Ha4veHa aaa Ncnosib30BaHWA C
6pVITaHCKI/IMI/I eanNHNLUaMN N3MEPEHNA.

UYT06bI MPOBEPUTL KOHCTPYKLMIO, BbIMOMHUTE CefytoLLne AeACTBYS.

1. TMepeingnTe Ha BKNaaKy TN KOHCTPYKL MU 1 BbibepuTe fla B cnncke
MpoBepka coeanHEHUA.

Tekla Structures npoBepsieT coeAVHEHWE NPU KaXA0M ero
MNCMONb30BaHUV U N3MEHEHUN B MOAENW.

Beegute |/|Hc|>op|v|au,|/|+o ANA NCrnoab3oBaHUA B BblYNCTIEHNN.
Bb|6ep|/|Te coeanHeHne B Mo4e/ 1N N HaXMUTE KHOMKY N3meHnTb.

Tekla Structures npoBepsieT KOMMNOHEHT. 3e1eHbll LIBET CMMBOA
KOMMOHEHTa 03Ha4aeT, UTo CoeAMHeEHNE BblAEePXKBAET PaBHOMEPHO
pacnpejeneHHyr Harpysky; KpacHbI LIBET 03HayaeT obpaTHoe.

4. [Anga NPOCMOTpPa pe3y/ibTaToOB NMPOBEPKN LLENKHNTE CMMBOJ1 KOMMOHEHTA
npa|30|7| KHOMKOWN MbILLUN W Bbl6epVITe 3anpocvm: B KOHTEKCTHOM MEHHO.

B AvanoroBom okHe 3anpocnTb 06bEKT 0TObpaXxaeTcsa CBOAKA O
npoBepke KOHCTPYKLMW: NPOBEPeHHas AeTalb, Ha3BaHWe NpPoBepKMY,

CBOWCTBA CTaNlbHbIX COeANHEH W 41 Bknagkn «[poektupoBaHme» n «Tun
KOHCTPYKLMN»



NPUNOXeHHOE 1 A0MNYyCTUMOE ycunane, NpoueHT MCNoJIb30BaHNA Hecyu.|,e|7|
CMOCOBHOCTK, a TaKXe pe3ynbTaTbl 1 BO3MOXHbIE peLleHNA.

Bknapaka «MpoekTupoBaHMe» TONbKO AJiSl NPOBEPKU KOHCTPYKLMN

KoHCTpYyKUMA OCHOBbIBaeTCs Ha bpUTaHCKOM cTaHAapTe BS5950.

3101 KOHCTPYKUNN CBONCTBEHHbI ciegyrouime orpaHnNYeHnaA:

KoHCTpyKuumsa paboTaeT TONbKO B 6pUTaHCKOM cpee.

KOHCTpYKLMS BO3MOXHA TONIbKO NPU YCA0BUN NepreHANKYASPHOCTA
rMaBHOW AeTann 1N BTOPOCTENeHHbIX AeTanen.

KOHCprKLI,I/IFl BO3MO>XHa TOJIbKO C ABYMA 6onTamm no ropm3oHTanNnn.

KOHCprKLJ,I/IFI BO3MO>XHa TOJIbKO Mpwn ycaoBuKW, 4TO BEPTUKA/IbHbIE 60NTbI
onpeaendarTcda OT BepXa.

KOHCTpYKUUA feincTBUTENIbHA TONBKO ANSA 4BYTaBPOBbIX Npoduien.

YT06bl NPOBEPUTL KOHCTPYKLMIO, BBIMOMHUTE CleaytoLne AeNcTBYS.

1.

MeperianTte Ha Bknagky MpoekTuposaHue v BoibepuTe BKA. B cnvcke
NMpoekTupoBaHwue.

B none Ycunue pacts>kku BBejMTe YCUAME PACTAXKN B KUTOHBHOTOHAX
(kH).

Ycnnmne pacTsxkkm Heob6XoAMMO, eC/iv BKIKOUEHa NpoBepka KOHCTPYKLNK
N KOHCTPYKTUBHbIV TN COeANHEHNS — Banka C KONOHHOW. Ecnn ycnnne
PaCTSXKN OTCYTCTBYyeT, BBeauTe 0.

B none Ycunue caBura seegute yannne caBura B KWI1OHbHKOTOHaAaX.

Ecnn npoBepkKa KOHCTPYKUMK BKTKOYEHA, BBEANTE MOJTIOKNTENTbHOE
3HayeHwe. Ecnm ycuane caBura oTcyTCTBYyeT, BBeguTe 0.

Bb|6ep|/|Te coeamHeHne B MoA4e/ 1N N HaXXMUTE KHOMKY N3meHnTb.

CUMBON COEANHEHWSI MEHSIET LIBET B COOTBETCTBUM C Pe3y/1bTaToM
NpPOBepPKM KOHCTPYKLIMN:

* 3eneHblll 03HaYaeT, YTo NpoBepKa KOHCTPYKLMX NpOoLLia YCreLlHo.

*  KenTblh 03HaYaeT, YTO NP NPOoBeEpPKE KOHCTPYKLMN BO3HUKIO
npeaynpexzaeHuve.

* KpacHblin 03Ha4aeT, 4To Npu NpoBepKe CoeANHEHNS MPOM30LLNA
HeycTpaHMMas oLmbka.

Ans npocMoTpa pe3ynbTaToB NPOBEPKU LLENKHNTE CUMBO COeANHEHNS
NPaBoOW KHOMKOW MbILWW 1 BbibepuTe 3anpoCnUTb B KOHTEKCTHOM MEHHO.

B AvnanoroBom okHe 3anpocuUTb 06bEeKT 0TO6PaXAETCH CBOAKA O
npoBepKe KOHCTPYKLUMN 1 CBSI3aHHas € Heli MHpopMaLms.

MNPUM. Ecnn B AnanoroBoM OkHe 3anpocnTb 06 beKT NpuUCyTCTBYeT

coobLeHVie Hymepauus ycTapena, MeTku 6yayT HenpaBuabHbIMU.

CBOWCTBA CTaNlbHbIX COEANHEH W 42 Bknagkn «[poektupoBaHme» n «Tun
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Heobxoanmo nepeHymepoBaTb MOAe/b, YTOObI MeTKM 6bin
aKTyanbHbIMK. [Tocne 3Toro CHoBa BbI30OBMTE KOMaHZy 3anpocunThb,
4YTO6bI METKW B CBOAKE MPOBEPKN KOHCTPYKLMK BbIN

npaBibHbIMA.

1.13 Bknapgka «Pacuet»

Bknaaka PacueT B 41anoroBbix OKHax CTasibHbIX COEANHEHWN 1 Y310B
no3BonseT onpeaenntb, kak Tekla Structures 6yget o6pabaTbiBaTh
COeANHEHNS 1 y3/bl B MpoLecce pacyeTa.

Mcnones0BaTeE aHanMs IIIFI‘_'IEHM'-IEHMIH W Aa -

Boibop aneMeHTOE

¥ | QOrHOBHOW -

FoMBMHAUMA OrpaHuYeH e i /
-

Y¥CNOBKWA ONHMpaHKA ¥| MogcoegmHeHHEIA -
Uy Ux V| CeofogHwe » 0.00
U=z -
Uy V| CeofogHes = 0.00
L Uz V| CeofogHewe » 0.00
Ry Rz ] 3akpennen » 0.00
— Ry V| 3akpennen = 0.00
Rx Rz V| 3akpennen = 0.00
MpogoAeHOe CMEWEHME 3ARMEHTE Y| 0,00
PacyéT npodikaq 7 -
Pac4éT gamHel npodikas | 0.00
NapameTp OnucaHue
Wcnonb3oBaTb aHanus | BbibepuTe fla, uTo6bl NCMONB30BaTh B pacyeTte
orpaHunyeHuii pacyeTHble CBONCTBA COeANHEHVA UK Y313, a
He pacyeTHble CBOICTBA AeTaNeil B COeAMHEHUN.

CBOWCTBA CTaNbHbIX COeAMHEHWNIA
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MapameTp

OnucaHue

Takxe HeobxoAMMO BblbpaTh fla B cnncke
MeTop 3aKkpensieH s KOHLL0B 3/1eMeHTa no
coeAMHEHUIO B 1aN10roBoM okHe CBoiACTBa
pacyeTHOW MoAenun Npu Co34aHnm pacyeTHol
MoZenun.

JlononHuTeNbHbIE CBeAEHNS CM. B pasjene
CBoWCTBa pacyeTHON MoAenNu.

Bbi6op anemeHTOB

Ncnonb3yeTcs Ana NPUBA3KM pacyeTHbIX
CBOWICTB K KaXXA0W AeTann coeANHEHUS
(OcHoBHas, 1. BTOpOCTENEHHAaA, 2.
BTOpPOCTENeHHas, 1 T. 4.).

Kom6uHauus
orpaHM4yeHun

YcnoBwus onvpaHus

[ onoNHUTENbHbIE CBEAEHUS CM. B pa3jese
OnpeaeneHne ycoBui onnmpaHmns.

MpoaonbHoOe cMmeLleHne
anemMeHTa

JlononHnTeNbHbIE CBEAEHNS CM. B pasjene
CBOWCTBa pacyeTHOW AeTanun.

Pacuet npoduns

Tekla Structures ncnonb3yet 3T0T Npodub B
pacyeTe BMeCTo Npoduns ns Gmnsn4veckon
MOZenu, YTobbl MPUHATL BO BHUMaHMe
XKECTKOCTb COeVIHEHUSA NN Yy3Na.

PacueTt pnvHbl npodunna

B pacuete Tekla Structures nepeonpegenset
npodunb getann B GU3NYeCcKor MoLenm 3Tom
ANVIHON.

CBOWCTBA CTaNbHbIX COEAMHEHWNIA
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2 ®awn joints.def

2.1

®ann joints.def COAEPXUT HACTPONKM, ObLLME AN1St BCEX COeAVNHEHWIA, a
TaKXXe HaCTPOMKM, OTHOCALLMECA K KOHKPETHbIM TUnam coegnHeHn. dann
joints.def MOXHO MCMOAL30BaTh A5 3a4aHNSA CBOMCTB MO YMOJTYAHWIO ANS
Pa3/INYHbIX TUMOB COeAVHEHVIA. Joints.def — 3TO TEKCTOBbLIV darin,
KOTOPbIA MOXHO OTKPbITb 1 peAaKkTMpoBaTh B IIO60OM CTaHAAPTHOM
TEeKCTOBOM pezaKkTope.

Tekla Structures ncrnone3yeT 3agaHHble B palifie joints.def 3Ha4YeHUA ANA
CBOWCTB, A4/19 KOTOPbIX He 3aaHbl 3HAYEeHUs B ANAN0rOBbIX OKHaX
KOMMOHEHTOB. [pu BBOAE 3HAaYEHWI B ANAIOrOBbIX OKHAaX COeANHEHWNI
BBeAEHHbIEe 3HAaUYEHUSs NCMOJb3YHTCA BMECTO 3HauYeHun 13 darina
joints.def. ABTOCTaHAapTbl TakxXe nepeonpeaenstoT 3HaYeHNs, 3a4aHHble
B ¢paine joints.def.

Mo ymonuaHwuto Tekla Structures coxpaHsieT ¢ailn joints.def B nanke
\system. Tekla Structures nwieT ¢pain joints.def B CTaHAAPTHOM MNOPsLKe
MonCKa: narnka MoZenu, nanka NpoekTa, nanka KOMNaHnm 1 CUCTeMHas nanka.

Cm. TakXXe

Mcnonb3oBaHue darina joints.def (ctp 45)

Mpumep: kak Tekla Structures ncnone3yeT ¢aiin joints.def (cTp 48)
Obuwme 3HaueHMs No ymonyanuo B danne joints.def (ctp 49)
AvameTp 6onTa 1 ymncno 6ontos B parine joints.def (ctp 51)

CeolicTBa 60onTOB 1 geTanel B danne joints.def (cTp 53)

Ncnonb3oBaHune ¢paina joints.def

®an joints.def COAEPXUT HACTPOMKM, ObLLME ANSt BCEX COeAVNHEHWIA, a
TaKXXe HAaCTPOVKN AN11 KOHKPETHbIX TUMOB COeANHEHN B OTAE/bHbIX
paszenax. BHOCUTb n3MeHeHns B daiin joints.def MOXHO C MOMOLLbHO
Ntob0oro CTaHAapPTHOrO TEeKCTOBOroO pesakTopa.

®aiin joints.def 45 Wcnonb3osaHue daiina joints.def



MNpu BHeCeHUN N3MeHeHWI B dann:

+  BBoguTe abCcoNOTHbIE 3HaUEeHUA NN NMeHa.

*  He ncnonb3syinte cmMBosbl GyTOB U AONMOB.

+  Cneante 3a TeMm, 4Tob6bI MPOPUAN NPUCYTCTBOBANW B KaTanore npopunei.
+  Cneante 3a TeM, 4TOb6bI 6ONTHI NPUCYTCTBOBANM B KaTanore 601TOB.

*  3ajaTb eAVHULbI U3MEPEeHa MOXHO B Havane paina.

« B cTpoke, KOTOpasi HAUMHAETCA C JOINTDEFAULT, MOXHO yKa3aTb, byaeT
Tekla Structures ncrnonb30BaTh 3HaYEHUSA MO yMOAYaHMIO U3 daiina
joints.def UAU CUCTEMHbIE 3HAYEHUS MO YMONYAHWIO, Hanpumep:

J/ds default file available (1) or not (0)
JOINTDEFAULT 1

*  3HauyeHue 1 03Ha4aeT, YTO NUCMOMb3YTCH 3HaYEHNSA MO YMOTYAHUIO,
ornpegeneHHble B parine joints.def.

«  3HauyeHMe 0 03HAYaeT, UTO UCMOJb3YHTCS CUCTEMHbIE 3HAYEHUS MO
YMOYaHUIO.

* CumBOAbI // B Hayase CTPOKM O3HAYaroT, YTO CTPOKa NpeacTaBniseT
cobor cTpoky KomMMeHTapueB. Tekla Structures He ncrnonb3syet
NHGOPMaLMIO Ha 3TUX CTPOKAX.

*  MoxHo gatb Tekla Structures ykasaHue NCNonb30BaTb CUCTEMHOE
3HayeHVe No yMONYaHUIO ANst ONpeseneHHOro CBOMCTBa, BBeAS ANst 3TOro
CBOWCTBA 3HaYeHMe -2147483648.

CBolicTBA ANA KOHKPETHbLIX TUNoB COEAI/IHEHI/IVI

CBOIiCTBa ANt KPEMEXHbIX YrONKOB, MAACTUHYATLIX LWMNOHOK, TOPLIEBbIX
NNACTUH, KOCbIHOYHBIX COEANHEHUIA U COEAMHEHWNI AMarOHaNbHbIX CBA3el
HaxXOAATCS B OTAENbHbIX pa3enax. Kaxablii pa3gen HaulHaeTCs Co CTPOKM
3aronoBKa, KOTopasi COAEPXNUT NOAMNCU CTONBLOB, HanNpuMep:

joints.def
J/ name part lproflength diameter number_of_bolts
BOLTHEIGHT GUSSET 100 20.0 2

[o6aBnatb ctonbupl B dann Henb3a. Ecnum Tekla Structures He yaaeTca HalnTw
CBOWCTBO B pa3zene, OTHOCALLEMCH K KOHKPETHOMY TUMY COeANHEHWA,
NPOU3BOANTCS MOMCK CBOMCTBA MO YMOTYAHWIO B pa3jesie 06LLumx CBOWNCTB Mo
YMOIYAHUIO.

CoepnHeHus, ncnonbsyrwme ¢panin joints.def

®aiin joints.def NCNONb3YETCA CIeAYOLWVMN COeANHEHUNSMNA:
*  Y3en coegmnHeHUsA packocoB (cBapkKa) (10)

* ¥Y3en coepnHeHus packocos (6onTbl) (11)

* Y3en nepeceyeHuns packocos (19)

+ CoepuHeHue Tpy6UaTbiX packocoB coeA. naacTuHou (20)
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Y3en nepecevyeHuns Tpy6yaTbiX packocoB (22)

KpenneHue 6anok yronkamwm (25)

yrnosoe coegnHeHune Tpy6UaTbIX PacKOCOB coej. N1acTuHom (56)
yrnosoe 601TOBOE COeAUHEHME PACKOCOB coe. NaacTuHom (57)

XecTkoe coea. packocoB coep,. N1aCTUHOW HenpaBu/1bHON GOpPMbI
(58)

CoeaviHeHUe TPy6UaTbIX PacKOCOB coej,. N1acTUHON HenpaBUbHOMN
dopmbl (59)

CoeaviHeHUe pacKoCoB coeA. NJ1IaCTUHOW HenpaBuibHOW ¢popmbli (60)

YKecTKoe coegMHeHMe NepeceKarLMXCA PAaCKOCOB C coef. NIacTUHOMN
(61)

XecTkoe coeanHeHME packocoB ¢ coeA. N1acTUHoOM (62)
YrnoBoe >ecTKoe coeguHeHue coep. NJ1acTUHOM (63)
KpenneHue Kk 6anke c pe6pom >xectkocTu (129)
KonoHHa c coep. nnactuHoii (131)

BonToBOe coegnHeHWe, paccyuMTaHHOE Ha BocnpusaTue usrmnbatroLlero
MomeHTa (134)

KpenneHwne yronkom (141)

ABYyCcTOpOHHSAA TOopLeBas NnacTuHa (142)
ABYCTOPOHHMIA KpeneXXHbIW yronok (143)
TopueBas nnacTtuHa (144)

CoegviHnTenbHas naacTuHa (146)

CBapka no BepxHei nonke (147)

KpenneHue cBapkoii K BepxHeu nosike S (149)

CoeanHeHUe, paccuMTaHHOE Ha BOCNpUusTUeE N3rubaroLero MOMeHTa
(181)

KpenneHue K konoHHe ¢ pe6pamu >xectkoct W (182)
KpenneHue no Bcen rny6uHe 6anku (184)

KpenneHue no Bcen rnybuHe, cneumnanbHoe (185)

KonoHHa c pe6bpamwm >xectkocTm (186)

KonoHHa c pe6bpamwm xxecTKocTH, cneymnanbHoe (187)
KonoHHa c pe6bpamwm xectkocTm (188)

CoeavHNTENbHasA NJacTMHa A8 TPy64aToil KONTOHHBI (189)

KpenneHue rHyTo nnactmHou (190)
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2.2

Cm. TakXXe

Obuwme 3HaueHMs o ymondanuo B ¢anine joints.def (ctp 49)
MNpumep: kak Tekla Structures ncnone3yeT ¢aiin joints.def (cTp 48)
AvameTp 6onTa 1 ymncno 6ontos B parine joints.def (ctp 51)

CeolicTBa 6onToB 1 geTanei B daine joints.def (ctp 53)

Mpumep: kak Tekla Structures nucnonb3syet ¢paiin
joints.def

B aTom npumMepe nosicHsaeTcs, kak Tekla Structures BeluncnseT guametp 6onta
1 Apyrve CBOWCTBa coeAnHeHs Y3en coeguHeHUs packocos (6onTbi) (11),
NCNonb3ys ¢ann joints.def.

BbicoTa npodunsa anaroHanbHom ceasm — 10". Tekla Structures Bbluncnser
pa3mMep 60/1Ta N YNCSI0 BONTOB NCXOASA N3 BbICOTbI Npoduns. NporpaMmma
NLLET B CTPOKAX, HAUNHAOLLMXCA C BOLTHEIGHT, BblcOTy npoduns 10",

Mockonbky BbicoTa Npodunsa bosnblue 8.0, HO MeHbLue 12 .0, Tekla Structures
bepeT CTpoKy C BbiCOTOV Npodunna 8. 0. B pesynbrate gnameTtp 6onta
yCTaHaBNMBAETCHA PaBHbIM 0. 75.

// DIAGONAL JOINTS

?ﬁ diagonal default boltdiameters depending on prof height, higher prior than

S/ name part profileheight diameter number_of_bolts
BEOLTHEIGHT DIAGONAL 3.0 0.75 1
BOLTHEIGHT DIAGONAL §.0 0.75 2]
BOLTHELGHT DIAGONAL 120 0.7 3
BEOLTHEIGHT DIAGONAL 16.0 0.7 4
BEOLTHEIGHT DIAGONAL 18.0 0.7 5

Tekla Structures ncnone3syeT gnameTp 60nTa ANA Ha3HaYeHWs CBOMCTB 601Ta
n getanu. NporpaMmma nileT B CTPOKax, HaUNHAKLWMXCA C DIAGBOLTPART,
AvameTp 6onTta 0.75.

/ bolt
/7 name

angle

conn.plate |
thickness

horizontal bolts

| vertical bolts

diameter profile number pitc edge_dist number pitc edge.
DIAGBOLTPART 0.5 L4x3x1 /2 0,375 2 1.5 1.0 —2147483648 -2147483648 1.0
DIAGBOLTPART 0.75 Ladx4xl/2 0,375 2 2.5 1.5 —2147483648 —2147483648 1.5)
DIAGEBOLTPART 1.0 L5X5x1/2 0.375 2 3.0 2.0 -2147483648 -2147483648 2.0
Ncnonb3yoTca cnegyroLlme 3Ha4eHNsa CBOMCTB:
AnameTp 0.75
6onta
Yncno 6ontoB |2
no
rOpn3oHTaNN
PacctosiHne go | 1.5
KPOMKW Mo
rOpn30oHTaNn
®arin joints.def 48 Mpumep: kak Tekla Structures ncnone3syet parin
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2.3

PaccTtosiHne ao
KPOMKM Mo
BepTUKanmn

1.5

PaccTtosiHne
Mexay
6ontamu no
rOpU30OHTaNM

2.5

PaccTtoaHwne
Mexay
6ontamu no
BepTUKanu

Vcnonb3yeTtca cncTteMHoe 3HayeHMe no yMOAYaHuIo.

Tekla Structures He NCNONb3yeT TONLWMHY COEANHUTENBHOW NAACTUHbBI NN
CBOWCTBA YrnoBOro Npodus B 3TOM COeANHEHN.

O6Lwme 3HavYeHMa No ymon4vaHuto B ¢paiine joints.def

Ecnn HaliTK CBOWMCTBO COeAMHEHNS B pa3jene, OTHOCALLEMCS K JAHHOMY TNy
coeanHeHW, He yaaeTcs, Tekla Structures ncnonbsyet obLUme 3HaYEHUS MO
ymonyaHuto B dpaine joints.def.

Hanpumep, ansa kpenexHbix yronkos Tekla Structures onpegensiet gnameTp
60/1Ta N YNCI0 HONTOB NCXOASA N3 BbICOTbI BTOPOCTENEHHOW banku. Ecan
BbICOTa BTOPOCTEMNEHHOWN 6ankn npesbliLlaeT HanbosbLlee 3HayYeHme B
OTHOCALLEMCS K KpeneXHbIM yrosikam pasgene joints.def, Tekla Structures
ncnonb3yet AnameTp 601Ta MO YMONYAHMIO N3 06LLMX 3HAYEHNIA Mo

YMOJIYaHNIO.

B paszene obLx 3Ha4YEHW MO YMONYaHUIO danna joints.def cogepxarcs
cegyroLume CBONCTBa:

CBOMCTBO OnucaHmne
boltdia AnameTtp 6onta
pitch PaccTtosiHMe OT LeHTpa 04HOro 601Ta A0 LeHTpa
cnepytoutero 6onTa
clipweld Pasmep cBapHoro LiBa

angle-cc-inc

Tekla Structures cknagbiBaeT pacCToAHME MexXay 6onTamm ¢
TO/LLMHOWM CTEHKW N OKPYrAsieT pe3ynbTaT BBepX C
MNCNONb30BaHVEeM 3TOro 3HayeHus. CooTBeTcTByeT
cTtaHaapTy AISC (CLLA).

lprofgapinc | Tekla Structures okpyrasieT 3a30p yrnoBoro npopuns BBepx
C NCNONb30BaHMeEM 3TOro 3HayeHusa. CooTeeTcTByeT
ctaHaapTy AISC (CLLA).

lsize Pa3mep yrnosoro npo¢uns

copedepth Pasmep Bbipesa

®aiin joints.def
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CBoMCTBO OonucaHmne
copelength Pasmep Bbipesa
boltedge PaccToaHe [0 KPOMKM
webplatelen |BbicOTa nnactuHbl ByTa (h)
webplatewid |LUnpuHa nnactuHel ByTa (b).
beamedge OTcTyn OT Topua 6anku 4o rNaBHOWN AeTanu
knifeclr bonbLie He ncnonbsyerca
clipedge PaccTtosiHVe oT 60/1TOB 0 KPOMKM (TONBKO KpernexHble
Yrosiku)
gap bonbLe He ncnonbsyercs
shearplateth | TonAwmHa NNACTUHYATOW LLUMOHKW
k
endplatethk |TonwwHa TOpLEBOV NAACTUHBI
shearweld Pasmep cBapHoro LiBa
cliplsize Pa3mep yrnoBoro npoduas (TonbKo KpenexHble Yyroakm)
flangecutcle | 3a30p cpe3a NoJiKu
ar
slotsize Pa3mMep npoAoaroBaToro OTBepCTUA
clipslots JeTanb C NpoA0AroBaTbIMU OTBEPCTUAMU:
« 1=6anka
* 2 =yrnoBble npoduan
* 3=uUToO, " jpyroe
DTO CBOWCTBO NpeAcTaBnsieT cobon napameTp Mpopesu B
Ha Bknajke BonTol.
clip attac Crnocob kpenieHns KpenexXHOro yrosika K raBHOWN geTanu
N BTOPOCTENEeHHbIM AeTaNfAM:
+ 1 =06onTamu K 0benm geTansim
* 2 =060N1TaMVN K FNaBHOW eTanu 1 CBapkou K
BTOPOCTENeHHOWN JeTanu
* 3 =KTrNaBHOW AeTanun He CBapKOW
* 4 = CBapKOW K rNaBHOW geTanu 1 6onTamm K
BTOPOCTENeHHOWN JeTanu
+ 5= cBapkoi K obenm geTansm
* 6 =K TrNaBHOW feTanu He bonTamu
* 7 =K BTOPOCTENeHHOM feTann He CBapKOM
* 8 =K BTOpPOCTENEHHON JeTann He 6onTamum
®aiin joints.def 50 Ob6LLmMe 3HaUeHNs MO YMONYaHWo B paline
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2.4

CBOIMCTBO

OnucaHue

*  9=060n1TamMM 1 CBapKOW K 0benM geTanam

DTO CBOWCTBO NpejcTaBnseT coboin napameTp 60NTOBOro
KpenneHuns Ha Bknaake BonTbl, rae onpegensiercs
MeCTOMnonoXeHne 60NTOB.

copedepth in
c

Tekla Structures okpyrnsiet rny6uHy Bblpe3a BBepX C
MNCNONIb30BaHVEM 3TOr0 3HaYeHUs.

copelength i
nc

Tekla Structures okpyrasieT AAnHY Bblpe3a BBepX C
MCMONb30BaHNEM 3TOMO 3HAYEHUSI.

CM. TaK)Ke

Ncnonb3oBaHune ¢anina joints.def (ctp 45)

AnameTp 6onTa n uncno 6ontos B panne joints.def

B ¢aline joints.

def B CTPOKaX BOLTHEIGHT, OTHOCALLMXCA K KOHKPETHbIM

TMNam COGAI/IHEHI/IIZ, COAEePXKNTCA ANaMeTpP 6onta no YMOAYaHUKO N YNCTO
paaoB 60nTOB NO YMOAYaHNKO ANA AaHHOIO TUrMa COGAI/IHGHI/IVI.

Tekla Structures onpegenseT guameTp 60ATa U YNCI0 BOATOB ANS PA3INYHbBIX

TMMNOB COEAVMHEHWI MO CIeAYHOLLM CBOMCTBAM.

AViaroHanbHbIX
cBszen

Tun CeolicTBa

coefuHeHUs
KpenexHble BbicoTa BTOpoCTeneHHOM 6anku
YronKn
MnactnHyatble | BblcOTa BTOpOCTerneHHOW 6anku
LLINOHKW
TopueBble BbicoTa BTOpoCTeneHHOM 6anku
NAaCTUHBbI
KoCbIHOYHbIE AnviHa yrnosoro npogunns
coeanHeHNs
CoepunHeHUs BbicoTa npoduns

CoegHeHMA Ha Kpene>KHbIX Yrojikax, n1aCTUH4YaThbIX LUNOHKaX N
TopueBbIX MJ1aCTUHAX

Tekla Structures BbluncnseT ncnosb3yemble Mo YMONYaHNIO ANaMeTp 6ontaun

4YNCNO PAAOB BONTOB MO BEPTUKAIN UCXOASA U3 BbICOTbI BTOPOCTEMEHHO
6ankn. MoXHO BBECTW CneaytoLLe CBOMCTBA:

®aiin joints.def 51
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CBoiicTBO OnucaHue

name BOLTHEIGHT

part ANGLECLIP

sec.beam.height | MakcManbHas BbIiCcOTa BTOpOCTeﬂeHHOIZ 6anku and
onpeaeneHHoOro 4yncnia 6ontoB

diameter AnameTtp 6onta. lnameTp AOMKEH MPUCYTCTBOBATL B
KaTanore 601TOB.

number of bolts |Yucno 601TOB MO BEPTMKANN

KocbIHOYHbIE coeagnHEeHUSs

Tekla Structures BblYMCASIET NCNONb3YyEMbIE MO YMOMYAHUIO AlaMeTp bonTa 1
YNCNO PSAOB HONTOB MO FOPU3OHTANIN UCXOARA U3 ASIVHBI YTIOBOrO NPoduns.
MOXHO BBECTU C/iefytoLe CBONCTBA:

CBOWCTBO OnucaHue
name BOLTHEIGHT
part GUSSET
lproflength unu | AanHa yrnosoro npoouns
angleproflength
diameter AnameTp 6onTa. lnameTtp AO/IXEH MPUCYTCTBOBATL B

KaTanore 60NTOB.

number of bolts |YMcno 60NTOB MO roOPU30OHTaNN

CoegHeHMA ANaroHabHbIX cBasei

Tekla Structures BbluMCASIET MCMONB3YyEeMble MO YMONYaAHWIO AnamMeTp 6onTa 1
YMCNo pAZoB 6ONTOB MO FOPU3OHTANN UCXOAS U3 BbICOTbI MPOdus. MOXHO
BBECTU C/iefytoLLe CBOMCTBa:

CBOICTBO OnucaHue
name BOLTHEIGHT
part DIAGONAL
conn.pl.height |BblcoTa npodpuns
nnun
profileheight
diameter AnameTtp 6onTa. lnameTtp AOKEH MPUCYTCTBOBATL B

KaTanore 601TOB.

number of bolts |Yncno 60NTOB NO rOPU3OHTaNN

CM. TaK)Ke

CeouictBa 60nTOB 1 geTanei B daine joints.def (cTp 53)

®aiin joints.def 52 [nameTp 6onTa 1 yncno 6ontos B daiine
joints.def



2.5 CBoucTBa 60nTOB M geTaneii B panne joints.def

Bbluncane gnameTtp 60nTa No 3HaveHnsM B paline joints.def, Tekla
Structures ncnonb3yeT pesynbTaT A5 Ha3HaYEHUS APYrX CBOMCTB 6onTam U
AeTansm, B COOTBETCTBUN C TUMOM COeANHEHNS.

Hanpumep, 4na coeAnHEHU Ha KpeneXHbIX Yroskax CBOMCTBA Mo
YMOMYaHNIO ANA 6ONTOB 1 AeTanein HaxoAATCA B CTPOKaxX, KOTopble
HaYMHaKTCA C ANGLECLBOLTPART, B pa3jefne CLIP ANGLE ¢paina
joints.def.

B C}'IEAyI-OLLI,EVI Ta6n|/|u,e nepeyncsiieHbl CBOWCTBA, KOTOpPbl€ MOXHO Ha3Ha4aTb
6ontam u AeTandaM B COeVHEHUNAX Ka>XKA0ro Tuna.

CBoucTB OnucaHue Kpene | Nnact | Topue | Kocbl | Anar
o >KHbIW | MHYaT | Bas HKa | oHan
yrosok| as nnacr bHas
WMNOHK| WHa cBA3
a b
name OnpegensieT TMN * * * * *
coeAVIHeHUS.
Hanpwumep,
GUSSETBOLTPART AN
KOCbIHOYHOTIO
coegViHeHUS.
bolt AvameTp 6onTa gonxeH | * * * * *
diamete | NPUCYTCTBOBATL B
r KaTanore 601TOB.
shear TonwuHa nnacTMHYaTowm *
plate LLINOHKW®
thickne
SS
end TonwmHa TopLeBow *
plate NAACTUHBI
thickne
SS
gusset | ToAWMHa NNACTUHBI- *
thickne | KOCbIHKW
SS
conn. TonwmrHa *
plate COeAVHNTENTbHON
thickne | nNacTUHb
SS
angle M8 cnonb3yemoro * * *
profile | yrnoBoro npouns

AO0JIKHO NPUCYTCTBOBATb
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CBoiicTB OnucaHwue Kpene | MNnact | Topue | Kocbl | Anar
o )KHbIA | UHYaT | Bas HKa | oHan
yronok| as nnacr bHas
LWUMNOHK| WHa cBA3
a b
nnn L B KaTasiore npogunen.
profile | BBegnTe npodusb B
TOYHOCTW, Hanpumep:
L100*100*10.
number | Yuncno 60ATOB B KaXA0M | * * * * *
ps4y No BepT1Kann 1 no
ropu3oHTanmn
pitch PaccTosiHne mexay * * * * *
6ontamu
(MexueHTpoBoOe) ANA
BEPTUKANbHbIX U
ropu30HTa/IbHbIX 60NTOB
edge PaccTosiHMe OT UeHTpa | * * * *
distanc | 6onTa 4O KPOMKM feTanu
e ANS BEPTUKANbHbIX U
ropu30oHTa/IbHbIX 60NTOB
vert. MonoxeHwne nepBoro * * *
bolt BEPTUKaNbHOro psja
firshol | 6onToB
S
Cm. TakXXe

AnameTp 6onta n uncno 6ontos B parine joints.def (ctp 51)

CBOWCTBA KOCbIHOYHbIX CoeAnHeHnin B ¢aiine joints.def (cTp 54)

CBOICTBa COeAMHEHMIN AnaroHanbHbIX CBA3el B darine joints.def (ctp 57)

3aBucaLpe ot npodunsa pasmepbl 60nToB B darine joints.def (ctp 59)

CBolicTBa KOCbIHOUYHbIX coeauHeHU B paine joints.def

ﬂepeHVICJ'IEHHbIe HWXe A0MNMO/IHUTEJIbHbIE CBOWCTBA, ncnosab3yemblie no

YMOJTHaHNKO AN1A KOCbIHOYHbIX COEAI/IHGHI/IVI, BBOAATCA B CTPOKE, KOTOPad
Ha4yMHaeTca C GUSSETDEFDIM. He BO BCeX KOCbIHOYHbIX COeANHEHUAX
MCNOJIb3YKTCA BCE 3TN CBOWCTBA.

CBoliCcTBO OnucaHue Bnuset Ha dopmy
nNNaCTUHLI
name GUSSETDEFDIM
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CBOICTBO OnucaHue Bnuset Ha dopmy
NNacTUHBbI

boltdia def AnameTtp 6onTta Ansa Bcex rpynn
6onToB

Tekla Structures ncnonb3syeTt 370
3HayeHuve, e none Pasmep
6onTa B AaN0roBOM OKHe
coefVHeHNs OCTaBNeHO MyCTbIM.

tol prim Jlonyck Mexay KOCbIHKOW 1
CTEHKOW rNaBHOW AeTanwn

tol sec Jlonyck Mexzay KOCbIHKOW 1
CTEHKOW BTOPOCTENeHHOM’
AeTann

dist diag pri |3a3op mexay nepsom
m Bbl6paHHOM BTOPOCTENEeHHOM
AeTanblo 1 raBHOW AeTanblo

dist diag sec |PaccTtosiHMe no HopManau ot
nocneAHen BbIbpaHHOM
BTOPOCTENeHHON AeTanu 40
6vKanLein BTOPOCTEeNeHHOM
aetann

angle first c|Yrnosow pa3smep yrna Ja
orner

angle sec cor
ner

dist between
diag

3a30p Mexay packocamm

first bolt fr | PaccTosiHue OT 601TOB A0
om line KPOMKW Ans rpynn 60NTOB Ha
Bknagke KocbIHKa

corner dx Pasmep yrna

corner dy Pa3mep yrna

movey i-
MNapameTp " HaBKNnagke
KocbiHKa

movez ]
MNapameTp = "'i Ha

Bknagke KocbIHKa

distl AnnHa KPOMKM NAacTUHbI- Aa
KOCbIHKW, MepneHANKYNSPHOWA
CaMOMYy HMXXHeMY packocy
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CBOICTBO OnucaHue Bnuset Ha dopmy

NJACTUHbI
dist2 AnviHa KpOMKW MIacTUHBbI- Ja
KOCbIHKW, NepreHAnKynspHOn
packocam
dist3 [ANviHa KPpOMKW NMAacTUHBbI- Ja

KOCbIHKW, MepneHANKYNSPHOWA
CaMOMy BepXHeMy packocy

tol lprof Jlonyck no Kpomke ot
NNACTUHbI-KOCbIHKW A0
COeANHUTEIbHOWN NNaCTUHbI

tol stiffener |/lonyck 3neMeHTa XeCTKOCTN

chamfer dx Pa3mep dackm anemeHTa
XKECTKOCTWN Ha BK/1ajKe KocbIHKa

chamfer dy Pa3mep dackm anemeHTa
XKeCTKOCTV Ha BK1agke KocbIHKa

chamfer corne e

r dx I i

chamfer corne

r dy

side length [NnHa CTOPOHHbI

diafit length |/JAnHa NOArOHKM B COEANHEHUN
Y3en nepecevyeHus packocos
(19).

Tekla Structures ncnonb3syeTt 370
3HayeHVe, ecn
COOTBETCTBYOLLee MNoJie Ha
Bkagke MapameTpbl
OCTaB/IeHO MYCTbIM.

Ha pucyHKe Hyxxe nokasaHbl CBOMUCTBA coejiHeHNA JKecTKoe coepf. packocoB
coep. NJ1IacTUHON HenpaBuUbHOU ¢popMmbl (58) Ha Bklaske PUCYHOK.
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tol lprof

corner dy
corner dx

dist diag sec
tol sec
angle sec corner

dist3

© N o U kA~ wN =

dist between diag

0

dist2

10. distl

11. dist diag prim
12. tol prim

®aiin joints.def 57
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CBolicTBa COeAMHEHNI AMaroHanbHbIX CBA3en B panne

joints.def

ﬂepeHI/ICﬂeHHble HWXe A0MNMOJIHUTEJIbHbIE CBOWCTBA, ncnosab3yemMblie MNno
YMOJ/THaHNKO ANA 60NTOB U AETa}'IEVI, BBOAATCA B CTPOKEe, KOTOpPaA Ha4MHaeTCA
DIAGDEFDIM. He BO BCex coegHEHUAX AnaroHanbHbIX cBsA3en MCNONb3YHTCA

BCe 3TW CBOWCTBA.

CBOMCTBO

OnucaHue

name

DIAGDEFDIM

boltdia def

AnameTp 6onTa Anst BCex rpynn 60nToB

Tekla Structures ncnonb3yeT 3T0 3HaUeHe, e nosne
Pasmep 6onTa B 411a/10r0BOM OKHE COeANHEHUS
OCTaB/IEHO MNYCTbIM.

dist gus diag

3a30p mMexay NnacTMHOMN-KOCbIHKOW 11 packoCcoM

Ecnn TpybuaTbie Npodurnm 3aKpbIBatOTCA TOPLEBbIMY
nnacTHamu, dist gus diag — 3TO 3a30p MeXay
NNACTUHOM-KOCBIHKOWN 1 TOPL,EBOW NAacTUHON.

CM. pUCyHOK coefiHeHVs Y3en nepecevyeHus
TPy64aTbIX packocoB (22) Huxe.

dist in

Fny6uHa Bblpe3a B packoce. YTobbl coeAnHUTEIbHAs
NnacTUHa He 3ax0Anna BHYTPb Tpyb4aToro packoca,
BBeAUTE OTpuLIaTENbHOE 3HaUeHMe.

CM. pUCyHOK coeiHeHVA Y3en nepecevyeHus
Tpy6uaTbiX packocos (22) Huxe.

dist dv

PacctosiHne oT KPOMKW pacCkoCa A0 KPOMKN
COEAI/IHI/ITefIbHOVI naacTuHbl OTOT pa3mMep namMeHdeT
PRy COG,EI,I/IHI/ITGI'IbHOM MNacTNHbI.

CM. pUCyHOK coeiHeHVA Y3en nepecevyeHus
Tpy64aTbiX packocos (22) Huxe.

sec_cut tol

slot length t
ol

Ha Bknagke CoeanHeHMe packoca:

tube cut tol

Ha Bknagke CoeamHeHMe packoca:

":D:_'

RV

conn_cut dx

conn_cut dy

Ha Bkagke CoeanHeHMe packoca:

N
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CBOICTBO OonucaHwue

round_plate_t | Ha Bknagke CoegnHeHMe packoca:
ol

flanges cut a |Ha Bknagke CoeguHeHue packoca:
ngle

dist flanges J

ut t3

dist skew cut

end plate thk |TonwwHa TopLeBor NaacTyHbI

Ha puvcyHke HMXe nokasaHbl CBOMCTBA COeAVHEH VS Y3en nepeceyeHus
Tpy64uaTbiX packocoB (22) Ha BkNaake PUCYHOK:

1. dist dv
2. dist_in

3. dist _gus diag
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3aBucsiLume ot npodunsa pasmepbl 60n1TOB B paiine
joints.def

Ana HekoTopbIX coefnHeHnin, Hanpumep KpenneHune yronkom (141) v
[BYyCTOPOHHUIA KpeneXXHbIiA yronok (143), Tekla Structures Bbluncnset
pa3mep 60/1Ta B COOTBETCTBUM C pa3MepoM Npopuns.

Ans 3Tnx coegnHeHnin Tekla Structures 6epeT pa3mep 60nTa 13 CTPOK
PROFILEBOLTDIM B pa3jene PROFILE TYPE-DEPENDENT BOLT DIMENSIONS

danna joints.def, eC/in COOTBETCTBYIOLLME NONA Ha BKNaLKe BonTbl
OCTaBNeHbl NYyCTbIMU.

CBoiicTBO OnucaHmne
width WwrpnHa npoduns
one bolt Ansa oTaenbHbIX 601TOB — paccTosHME OT BEPLUUHbI
firsthole yrna npodunsa 4o nepBoro oTeepcTus
two bolts Ana AByx 60NTOB — PacCTOsAHME OT BEPLUMHbI YrNa
firsthole npodunnsa fo0 NepBoro oTBepcTUs
pitch PacctosHMe mexay 6onTamu (MexLeHTpoBOoe) AN

BEPTUKAJIbHbIX I TOPU3OHTANbHbLIX 60NTOB

Hanpvmep, noncka pa3mepoB 601TOB A1 UCMONb30BaHWs ¢ npodunem

L6X6X1/2 B COAVMHEHNN Ha KPEerneXHOM Yrosike oCyLLeCTBAATCS C/iedyoLm
obpasom:

1. CHauana Tekla Structures nuwet npoduab LEX6X1/2 B CTPOKAX

PROFILEBOLTDIM B pa3gene PROFILE TYPE-DEPENDENT BOLT
DIMENSIONS.

2. Ecnwn takoli npodunb He HaligeH, Tekla Structures niLeT CTpOKK
ANGLECLBOLTPART B pa3gene CLIP ANGLE.
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3 JNeKTPOHHbIe Tabnunubl Excel
NPy NPOeKTUPOBaHN
coeHEHNI

Ncnonb3oBaTtb Excel MOXHO Npu NPOeKTMPOBaHNM BCEX CTaNlbHbIX
COeANHEHWNI, B 41aNIOTOBOM OKHe CBOVCTB KOTOPbIX MMeeTCst BK/1azKa
MpoekTupoBaHume 111 TUN KOHCTPYKLN.

CBA3aTb coeAnHeHVe C 3N1eKTPOHHOM Tabnuuel Excel moxHo, Bbibpas Excel B
cnuncke BHeWHWA npoekT Ha Bkiaske NMpoekTupoBaHue v Tun
KOHCTPYKLUUU. VIHPOpMaLms O coegnHeHN NepeaaeTcs B
npesyCcCMOTPeHHY0 AN AaHHOTO TUMa COeANHEHWIA SNEeKTPOHHY0 Tabauy,
rZe BbIMOMHAKTCA HEOOXOANMbIE BbIYNC/IEHUSA. BbluncieHHbIe CBOICTBA
COXPaHSOTCHA B BLIXOAHOM ¢aiifie, a U3SMeHeHHble 3HaYeHNs CBONCTB
KOMMOHeHTa nepeAaroTcss 06paTHO B coerHeHne. [ocsie 3Toro coegriHeHmne
N3MEHSEeTCs COOTBETCTBYIOLLMM 06pa3oM.

[Ana co3paHns Tabnuubl Excel ans Tuna coeAnHEHMR MOXHO MCNO/1b30BaTh
¢aiin component template.xls, KOTOPbIA HAXOAUTCA B Narnke . .\Tekla
Structures\<Bepcua>\Environments\common\exceldesign. Takxe
MOXHO MCMOJIb30BaTb NpejonpeaeneHHbli dann gns AaHHOro TUna
coegNHeHNIA.

CM. TaK)Ke

®ainbl, NCNoNb3yeMble MPY NPOEKTUPOBaHUN COefUHEHMIA C MOMOLLbIO Excel
(cTp 62)

MNpuMep NCMob30BaHUSA 3N1eKTPOHHOM Tabanubl Excel npu npoekTnpoBaHmnn
coeanHeHna (cTp 63)

Mpumep BM3yanmsauum npoLecca NpoekTUPOBaHNSA COeAVHEHWS C MOMOLLLbHO
Excel (cTp 67)

OTobpaxeHre COCTOSTHNA COeANHEHS MPY NMPOEKTUPOBAHNY C MOMOLLbHO
Excel (ctp 71)

SnekTpOoHHble Tabanupl Excel npn 61 CBolicTBa 60nTOB 1 feTanen B paiine joints.def
NpoeKkTUPOBaHUW CoeANHEHNIA



3.1 ®Pannbl, NCNosib3yeMble NPU NPOEeKTUPOBAHNU
coeaguMHeHM ¢ nomoublo Excel

Mpw NpoeKTNPOBaHUN COeANHEHWI C MOMOLLbIO 3/IeKTPOHHbIX Tabany, Excel
NCMONb3YTCA cegyrone Gannbl:

dain

OnucaHue

®ainn ckpunra Visual

dalin Excel.vb obecneymBaeT cBA3b Tekla Structures

Tabnuua Excel ans
KOHKPETHOro T1na
KOMMOHEHTOB

Basic ¢ Excel n onpegenset pacnonoxeHve 1 MeHa
balinoB anekTpoHHbIX Tabnuy, Excel. 31oT dain
HaxoauTca B nanke . .\Tekla Structures
\<version>\Environments\common
\exceldesign.
Excel nwet Heob6xoANMbIN daitn 3NeKTPOHHOM
TabAnUbl B CneayroLLemM nopsigke:
1. B nanke \exceldesign B Marke TekyLLlein
MoZenn: painn c UMeHeM component + number
or name + .xls, Hanpumep: ..\test model
\exceldesign\component 144.x1s.
2. B nanke, 3a4aHHOW paclUMpPeHHbIM NapamMeTpoM
XS EXTERNAL EXCEL DESIGN PATH
ceyroLiM obpasom:
XS EXTERNAL EXCEL DESIGN PATH (=
$XS_DIR%\environments\common
\exceldesign\) + "component " + number
+ ".x1ls"
DneKTpOHHas dneKTpOHHasA Tabanua ANa KOHKPETHOro T1Na

KOMMOHEHTOB COAEPXUT NpeAonpeaesieHHble
BbluncieHVA. [pu 3anycke NpoekTUpoBaHNA
coeANHEHNSA CBOWCTBa COeANHEHVA 1N MHPopMaLMsa O
rNaBHOW 1 BTOPOCTEMEHHOW AeTansdx nepeAatoTcs Ha
nvctel Inputs 1 Component Tabnuubl.

®daiin pesynbTaToB
AN151 KOHKPETHOr O
coesVHeH s

SnekTpOoHHble Tabanupl Excel npn
NPOeKTUPOBaHNW COeANHEHWIA

®dalin pe3ynbTaToB COAEPXKUT M3MEHEHHble CBOICTBA
CoeAMHEHNS.

« D70T dalin co3gaeTcs aBToMaTUYeCckn 13 INCTa
Calculation Ta6bnaunupl.

+ [1o yMON4YaHuo 3TOT $paiin XPaHNTCA B Narke
\ExcelDesignResults BHYTPU Manku Mogenu; B
KayecTBe ero MMeHu NCNob3yeTcs rnobanbHbIl
YHVIKanbHbll ngeHtngukatop (GUID).

+  dainn obHoBNsAeTCS npun Ka>XXa0oM NMasMmeHeHnn"
coegnHeHnA.

62 ®aiinibl, MCNONb3yeMble NPY NPOeKTUPOBaHUM
coeAVHEHMIA C nomoLLbo Excel




dain OnucaHue
* Pe3synbTaTbl BbIUMCAEHN MOTYT COXPaHATLCA B
BUZe 3/1eKTPOHHOWN Tabanubl Excel nnbo B
dopmaTtax HTML nnm PDF, B 3aBUCMMOCTU OT
HACTPOEK 3/IEKTPOHHOW Tabaunupl.
LLIa6noH B manke . .\Tekla Structures\<sepcua>
3N1eKTPOHHOM \Environments\common\exceldesign MeeTCH
Tabnnubl 3/1eKTPOHHas Tabnnua component template.xls,
KOTOPYH MOXHO MCM0/b30BaThb ANA CO34aHNA
COBCTBEHHbIX 31EKTPOHHbIX TabauL, AN paboThbl ¢
KomrnoHeHTamu Tekla Structures.
CM. TaKkxke

DneKTpOHHble Tabnunubl Excel npy npoekTpoBaHnK coeariHeHU (CTp 61)

3.2 Mprmep NCNONb30BaHUSA 31€KTPOHHOM Ta6bnnubl
Excel npy npoeKTpoBaHNU coegUHEHUS

Ha puncyHKax Huxe rnokasaH rnprmMep 3nekTpoHHOW Tabanubl Excel,
NCMoNb3yeMon ANna coegnHeHns TopueBas nnacTuHa (144).

dneKTpoHHas TabnnLa COAEPXNUT CrieytoLLme NCTbI:

Nnct Calculation cogepXxuT oT4eT NO BbIYNCAEHUSIM.

SnekTpoHHble Tabanupl Excel npu 63 MprMep NCNoJIb30BaHWSA 31EKTPOHHOM TabnuLbl
NPOEKTUPOBAHUN COEANHEH W Excel npn npoekTMpoBaHWM coefnNHEHNS
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Endplate Unity Check

Contract Tekla Sample

Ref: User

L= m B W= ) B R PL R O R

Date: 17.02.05 45244 P

0 ‘J' i Calculated acecording to
1 G BS

13 | ' Connection Referen 130

12 Framing Condition Beam - Beam

20 Section Bolt

21 Primary Section IPE300 523508 Eclt 20
22 Secondary Section IFE200 523508 Eolt Grade T340
23 Endplate Size 10 mm S52TEJR Shear area Thread
24 Flate [length width] 200 ° 130 mm Screw Thread Fialled
26 Endplatelength in calculation

27 Parameters of Connection

2a By = 40 mm =T
29 equ= 40 mm =4
k1] gz = 40 mm Sz

Emm e = BEmm
B0 mm Muprin = 23
ET.09933¢  n.,u.= 2

32 mm —d I_[‘_|l' X

26 mm [ |

2 mm :
i

2Emm _:I—F

41 Shear of the endplate
42 Fuuz 261 kM [B3 5350-1:2000 6.2 3/6.2.4]

44 Bearing of the endplate
45 Fou= BOE kM [E:5 5350-1:2000 £.5.5.5]

47 Shear of beam near the weld
42 Fouz 200 kM [ES 5350-1:2000 £.5.7.3]

50 Shear (& Tension) on the bolts
LA Fuia= 230 kM Fuia= 23 kM [E5 5350-1:2000 6.5.2/6.5.4.5]
R

JIncT Inputs cofepXXnT CBONCTBa COEANHEHUSA U3 AMANIOrOBOr0 OKHa
coeAHeHNs.

SnekTpoHHble Tabanupl Excel npn 64 MprMep NCNOJIb30BaHWSA 31EKTPOHHOM TabnuLbl
NPOEKTUPOBAHUN COEANHEH W Excel npn npoekTMpoBaHWM coefnHEHUS



A B C D E 3

1 Attribute Value Type
2 Plate
3 Material mat string
4 Thickness tpll 10 double
) Depth hpl1 -2147483548 double
& Width bpl 120 double
7
& Bolt
9 Diameter diameter double
10 Grade screwdin string
11 Id -2147483648 string
12 Iwed -2147483648 string
13 lba -2147483548 double
14 nb -2147483548 int
15 nw -2147483548 int
16 rix1 -2147483648 double
17 rb2 -2147483548 double
18 1 -2147483643 double
19 rw2 -2147483643 double
20
21 Weld
z2 w3l _size -2147483548 double
23
24 Hotch
23 t_cut_length -2147483548 double
26 t_cope_length | -2147483548 double
27 b_cut_length -2147423548 double
26 b_cope_depth -2147483548 double
29
30 Loading
31 dezigncode 0/int
32 END

Jlvct Outputs cofepXnT pesynbTaTbl MPOEKTMPOBAHUSA. DTU 3HAYEHUS
nepezaroTcs 06paTHO B COeAMHEHNE, U COeMHEHVE B MOAENN N3MEHSIETCS
COOTBETCTBYHLLMM 06pa3oMm.

Nnct Component cofepXuT BblYUCNEHWSA, MHPOPMALMIO O reoMeTpum
coefHeHUs, a Takxke O raBHOW JeTann 1N BTOPOCTeNeHHbIX AeTansx.
ATpMbYTbl KOMMOHEHTa B TabanLe NAEHTUYHbI aTpnbyTam B
cooTBeTCTBYOLWEM daine . inp. JoNoNHUTE/bHbIE CBeJeHNsA O dannax .inp
cMm. B pa3gene Input files.

SnekTpOoHHble Tabanupl Excel npu 65 MprMep NCNoJIb30BaHWSA 31EKTPOHHOM TabnuLbl
NPOEKTUPOBAHUN COEANHEHWI Excel npn npoekTMpoBaHWM coefNHEHSA



A B C D

1 Connection Attribute Value

2 Connection id in model id 130

3 Connection class group 99

4 flags 50

5 Mumber of the connection jointnumber 144

5] Local x-coordinate of Connection up directionup.x 0

T Local y-coordinate of Connection up directiolup.y 0

8 Local z-coordinate of Connection up directioiup.z 1000

9 Model Directory ModelDirectory ChATeklaStructuresiodelsy

10 ENDr

11 Primary Secondaries
12 attribute value value 1

13 | Primary and secondary ids id 108 70
14 | PartCoordinate System X -9,11626E-13 5000
15 | vy-coordinate of part origin (first end) point =y 2000 -5 13758E-13
16 | z-coordinate of part origin (first endjpoint =z =150 =150
17 | x-coordinate of second end point of part WK 12000 5000
1& | y-coordinate of second end point of part VW 2000 2000
1% | =z-coordinate of second end point of part V.2 =150 =150
20 | x-coordinate of parts up direction point ZX -9, 11626E-13 6000
21 v-coordinate of parts up direction point ZV 8000 -9 13753E-13
22 | z-coordinate of parts up direction point z.z 850 850
23 |PartExtrema
24 | Minimum x value of primary or secondary pal min.x -9, 11626E-13 5925
2% | Minimum v value of primary or secondary pal min.y 7925 -5 13753E-13
26 |  Minimum = value of primary or secondary pal min.z =300 =300
27 | Maximum x value of extrema A 12000 6075
2& | Maximum vy value of extrema max.y 8075 2000
25 | Maximum z value of extrema max.z 0 0
30 | FramingCondition

31 Member type (Column, Beam) Type 1 1
32 | Profie name MName COLUMN BEAM

33 | Profile type ProfileType 1
34 | Skew angle between primary/sec SkewAngle 0
35 | Slope angle between primary/sec Slopefngle 0
36 | Cantilever angle between primaryizec AngleCant S0
37 Offset 0
38 | Shear force at connection end of the beam ShearForce -2147423548
39 | Axial force at connection end of the beam  AxialForce -2147423548
40 Moment at connection end of the beam BendingMoment -21474836548
41 Use uniformly distributed load UseUDL 0
42 | How many percents from maximum uniformby UDLPercent 0

Takoke B 31€KTPOHHYHO TabnnLy BXOAAT CefytoLne NNCTbI:
+ Data, Ha KOTOPOM COAEPXMUTCA MHOOPMAaLUA 13 KaTasnoros.

*  Norm, Ha KOTOPOM coZepXaTcs NPUMeHNMbIe Pa3zenbl CTPOUTENbHbIX
HOpM.

+ Language, Ha KOTOPOM COZepXXaTcs NepeBobl NCMOb3yeMbIX B
3/1eKTPOHHO TabnviLie TEPMUHOB Ha Pa3NNYHbIe S3bIKU.

Cm. TaK)Ke

MNpumep BM3yanmsauum npoLiecca NpoekTUPOBaHNA COeANHEHNS C MOMOLLLbIO
Excel (cTp 67)

dneKkTpoHHble Tabnnupl Excel npu 66

MprMep NCNONBb30BaHWS 31EKTPOHHOM TabnunLpl
NpoeKkTUPOBaHUW CoeANHEHNIA

Excel npun npoekTMpoBaHNN COefNHEH NS



3.3 lMpwvimep BM3yanmsauum npoLecca NpoeKTMpoBaHUA
coegnHeHMn c nomoLybio Excel

B daiine Excel . vb MOXHO OnpeAennTb, Kak BU3yann3npyeTtcs npoLecc
NPOeKTNPOBaHUSA COeANHEHNS C MOMOLLbIO Excel. ®alin Excel . vb CBA3bIBaeT
Tekla Structures c Excel n onpegensieT pacnonoxeHve n nmeHa ¢pannos
3N1eKTPOHHbIX Tabnuny, Excel.

1.

3.

OTKpoiTe paitn Excel . vb, KOTOPbIA HAXOAUTCA B Narnke . . \Tekla
Structures\<Bepcus>\Environments\common\exceldesign.

HactpoinTe ¢pann Excel . vb cedyroLLnmM 06pa3om:

-

.gﬁ' C\TeklaStructures\21.0\Environments\Commen\exceldesign\Excel.vb - Notepad++ [Administrator] .4 =

File Edit Search View Encoding Language Settings Macro Run Plugins Window ?

HEE 2 RBPC AN BRI EIENCEDE
E]Excel.vb [x]

Imports Tekla.Structures
Imports Tekla.Structures.Dialog.Localization

12 Namespace Tekla.BC.Structures.Macros

Class ExcelMacro

& Const DEBUG As Boolean = True

Const SHOW_EXCEL As Boolean = True

l Const RUN MACRO As Boolean = True

19 Const STORE RESULTS As Boolean = True

Shared Dim Iface As CDelegate = Nothing

2= Private Shared Function GetDoubleValue _

(src As String, ByRef wvalue As Double) As Integer
Return Iface.GetDoubleValue(src, value)

26 End Function

28 o Private Shared Function SetDoubleValue _
* DNieMeHT yrnpaBsneHuns B1u3yanmsaumen — Const DEBUG As
Boolean= True

*  Bwusyanusauyms c nomoLybto Excel — Const SHOW EXCEL As
Boolean = True

+ CoxpaHeHwne pe3ynbTaTtoB — Const STORE RESULTS As Boolean =
True

CoxpaHuTe dalin.

DnekTpoHHble Tabnnupl Excel npu 67 Mprnmep BM3yanmsaumm npoLiecca
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'
4. HaxmuTe KHoMnky MPrMNoXXKeHUs U KOMMOHEHTbI B 60OKOBOW NaHenu,
YTO6bI OTKPLITE KaTanor MPUIoXKeHNsA N KOMNOHEHTbI.

5. Hanante komnoHeHT Kpene>XHbli yronok (141) n aBaxabl WenkHuTe
ero, YTobbl OTKPbITb AMaN0roBoe OKHO CBOMCTB.

6. HaBknaake TN KOHCTPYKLUUN:
a. BbibepuTte Excel B cnncke BHeWHWiA NnpoekT.

b. BBeaWTe 3HaYeHUA HarpysKu.

&= Tekia Structures x64 Clip angle (141) — « 8 N [
|.Save..| Load standard v | Saveas | Help...
ignore other types v \-" _EI{E:

Angle box | BoxPBolts ] BoxSBolts ’ _Analysis

Picture l Parts | Stiffeners I General [ Haunch [ Notch | Bolts Design type Beam cut
I External design Wescer | vl

Check connection v' Yes -

Design code V| Default -

Load definition | Defaun -

upL% v

Loads From Secondary

Shear, V J| 50,00

Tension, T W | 20,00

Moment, M V]
(k] (Cheeb ] (Mediy] (Caet ] (F/T) [Caneel]

7. Haxmute KHOMky UI3MeHUTb.

DnekTpoHHble Tabnnupl Excel npu 68 Mprnmep BU3yanmsaumm npoLiecca
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OTkpoeTtcs painn Excel, oTKpbITbIA Ha ncTe Inputs.

compeonent_141.xls [Compatibility Mode] - Excel

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW PDF-XChange 20

Input values are set. a., ! X Aial s Em‘ = % [} conditional Formatting *

P Il_ I;: "YU AR Number
aste erk
. ¥ [H- H-A- s (% Cell Styles -

OK Clipboard & Font ] Alignment n Styles
a1 dE Jr

B Cc D E F
Attribute “Value Type

[Z# Format as Table -

>

Fill in attributes to be read from component to Excel i.e:

Loading

shear_force1 508 double
10 axial_force1 208 double

LI =R BRI = - N S

15 END

» Calculation | Help | Inputs | Outputs .. 3 : 4]

Select destination and press ENTER or choose Paste

8. HaxmuTte OK, 4TO6bI NPOAOKNTL pacyeT.

dneKkTpoHHble Tabnnupl Excel npu 69 Mpumep BU3yanmsaLmm npolecca
NpoeKTUPOBaHUW COeANHEHNA NPOeKTUPOBaHWSA COeANHEHNS C MOoMoLLkto Excel



Mpouecc NpoekTMpoBaHus B Excel BelunciseT gaHHble, KOTopble ByayT
oTobpaxaTtbcs Ha nvcte Component, 1 OTKpbiBaeT anMct Component.

companent_14Lxls [Compatibitity Mode] - Bacel TE = 0O X

e & 5

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POF-XChange 2012 TEAM

Matesan Senthil Kannan

V) ';""‘In»e't" § %? ﬁ

Companent data set. * Asisl =10 -l A A = 8- + General
% = Delete

Paste - .- Pye A . & 1 i . Sort & Fend &
e ETY = = * - Efomatt &0 g e
Clipboard Foat 3 Rignmest Style: Cels Ediing -
Al - fr | conmection v
A B [ o E | 2
1 [Connectian lartribute Value
2 | Connection ki in mocel ] k)
3 | Conmethon class proup ]
' fags
5 | Humber of the connection oininumter 141
& iLocal of o veelor S SIS U dect 1 x [
7 Lpcal y-coor@Enaie of Connection up dinpcbon veckor wy L)
& Local peoondinate af Uoﬂlkchnﬂllpmeﬂloﬂ wecioe wpr 1000
9 | Model Diectory MooeiDirectony CTekaStutneskodels'tiew Mo Result format: WML
0 END
1 Primary Secondaries
12 annbue vaie value 1 vae 2 a3
13 Primary and secondary s L] s 332
14 PanCoordinateSystem xx o o
15 |_y-coondinate of pan oogin (st end) powt Xy 6000 G000
16 _z-goondnale of part ongin (st endipoini Jsz [ T0855
17 | a-coondnale of $econd end poinl of part ¥x o 0
18 | y-Coordinabe of second end point of part ¥y 5000 12000
19| Zeoondnale of second end point of pan ¥z 7200 7055
| 20 xcoondnale of parts up diection point zx o o
21 yeboordinali of pans up drection pont Iy o0 000
22| z-toonanate of pas up direchon point 1z o 8055
231 PanExtroma
24 MANIMUM X vlue of [YIMAry Of Secondary Parl(s) Sremas in CoNnechon Cordinale Sysie minx 150 150
| 25 Bansmum y vakie of primary of SeCondary pan{s) eXTEMAs in CoNNeCHion CoOMANAME SY5i min y 5605 6000
26 Manimum 2 vilue of primany of secondary pars) exremas in connechon coordinale Syt min 2 [ &1
| 27 Masiam 1 vake of estrema ma & 150 150
28| Madmum y waise of exirema max y E104 12000
20 Madeam 2 vake of estrema maxz 7200 T200
50 FramingCandition
31| Member type {Column, Beam) Type H
32| Profie name Hame COLUMN BEAM
33| Profie type ProfieType 1 1
34 Skew angle between pimary/set Shemangle [
35 Siope angie bebween premary'sec Slapeangie o
| Canblever ange bebween prsdnyises Angecant o
37 Ofsat S o v
. .. | Outputs | Component | Data @ ‘ "

9. Haxmute OK, uTobbI MPOAOMKNTE pacyerT.

Mpouecc NpoekTUpoBaHus B Excel BbIUNCASET BbIXOAHbIE 3HAUEHWS 1
OTKpbIBaeT NCT Outputs. BbluncneHHble 3HaUEHVs NepeaaroTcs 06paTHO
B COeAVHeHMe.

EH S o -
HOME | INSERT PAGE LAY FORMULA DATA REVIEW VIEW PDF-XCha TEAM Natesa.. -

NPOEKTNPOBaHNN COE,CI,I/IHEHI/II‘;I

Output values are read. -D- X .&. _ % [ conditional Farmatting * L:J‘ "
L By - [E# Format as Table - :
Paste Font Alignment Number __ Cells Editing
5 e - - - 124 Celll Styles - - -

Clipboard & Styles i
Al ¥ E jl v

A B c D E F -
28 bolt diameter diameter2 #NIA double
29 bolt rows nb T #NA int
30
kil
32 Standard values
K] dim to first bolt Iba 80 double
34 bolt columns connected nw2 1 int
35 bolt centres Ibd 70 double
36 top edge b1 40 double
k7 bottom edge b2 40 double
38 F5 cleat prof RSAS0*90*10 string
19 NS claat Iprof RSAS0*30™10 string
40 H toll 5 double
4 dim to top hole Iba 90 double
42 set cleat to top Ibtyp 1 int
43 Botts in outstanding leg atab1 1 int
44 Workshop boits assembly_type 1 int
45 Connected backmark wa2 60 double
46 outstanding backmark Iwa 50 double
47

4 ... | Outputs | Component | Data * ‘
dneKkTpoHHble Tabnnupl Excel npu 70 Mpumep BU3yanmsaLmm npolecca
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10. CoxpaHuTe paiin B nNarke MoAenu.

11. MNpw HaxaTn KHomnMky OK npoLecc NnpoekTnpoBaHNA 3aBepLUaeTCcs, U
¢dainn Excel 3akpbiBaeTcs.

Cm. TaK)Ke

darinbl, NCNONb3yeMble NPU NPOEKTUPOBAHUN COeAVHEHN C MOMOLLbHO Excel
(cTp 62)

MNpuMep NCMOob30BaHUSA 3N1eKTPOHHOM Tabanubl Excel npu npoekTnpoBaHmnn
coeinHeHna (cTp 63)

3.4 OTOo6parkeHme COCTOSAHUA coeAMHEHMNSA NpU
NpoeKTUpPoBaHMM c nomMolLybio Excel

Mpy NpYMEHeHNN ANS NPOEKTUPOBAHWSA COeANHEHWIA SNEKTPOHHbIX Tabany,
Excel MoxHo gaTb Tekla Structures ykasaHue Ucnonb30BaTb B CUMBOJAX
KOMMOHEHTOB pPa3/INyHbIe LiBeTa A5 0603HaYeHMs COCTOSIHUSA KOMMOHEHTOB
B MOJesnu.

OTO AenaeTcsa NyTeM BKIHOUYEHUS aTpubyTa oLImnboK Ha nncte Outputs
3N1eKTPOHHOV Tabnnupl Excel koMNoHeHTa. 3TOT aTpmMbyT MMeeT TUN int.

Bo3MOXHbIe 3HaueHUs:

3Ha| UBeT CocTosiHMne

yeH

e

1 3ene | PacctosHMA OT 601TOB 40 KPOMOK A0CTaTOUHbI.
HbIl

CoeaViHeHVe NPOXOANT NPOBEPKY KOHCTPYKLMM MO HOPMaMm
npoekTnpoBaHusa BennkobputaHum n CLUA, BCTpOEHHbIM B
cicTemy.

2 | Xent| PaccTosiHWs OT 60TOB 0 KPOMOK He ABASOTCA A0CTaTOUHbIMU
bIl | NCXOAS N3 3HAYEHWS, 3alaHHOTO Ha BKkNajke KOMMOHEHTbI
(MeHto Paiin --> HacTpoikm --> NapameTpsbl ).

3 Kpac | Tekla Structures He MOXeT BblUNC/INTL CBOMCTBA KOMIMOHEHTA.
HbI | BO3MOXHble MPUUNHbI:

. HenpanmbHoe HanpasneHme coeagnHeHu4.
. HenpaanbHaﬂ pa60l«|aﬂ MNOCKOCTb.

*  BbibpaHHOE COeANHEHVe He MOAXOANT ANS AAHHOW
cUTYyaumm.

* [lo pe3ynbTatam NpoBeEPKMN KOHCTPYKLIN COeANHEHUS MO
HOopMaMm NpoekTnpoBaHusa BennkobputaHum n CLLIA
coenHeHe He BblAepXXMBaeT 3aJaHHY0 Harpysky.

SnekTpOoHHble Tabanupl Excel npu 71 OTobpaxeHre COCTOAHNSA COeANHEHNS NPU
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MPAM. LlBeT ciMBO/1a KOMIMOHEHTA MOXHO 3a4aBaTb TOJIBKO ANA CUCTEMHbIX
KOMMOHEHTOB, HO He 4J/15 M0J/Ib30BaTe/IbCKUX KOMMOHEHTOB.

Cm. TaK)Ke

MpuMep NCMoib30BaHUS 3N1eKTPOHHOW Tabanubl Excel npu npoekTnpoBaHmnn
coegnHeHMA (cTp 63)

SnekTpOoHHble Tabanupl Excel npn 72 OTobpaxeHre COCTOAHNSA COeAUHEHNS NPU
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4 OTKa3 OT OTBeTCTBEeHHOCTU

© Trimble Solutions Corporation un ee nuueH3napel, 2017 r. Bce npaga
3aLlnLLEHBI.

JlaHHoe PyKoBOACTBO npefHa3Ha4yeHo A1 NCNONb30BaHWA C YKa3aHHbIM
MporpaMMHbIM obecrneveHrem. Ncnonb3oBaHve 3Toro NporpaMmHoOro
obecrneyeHns N NCNONb30BaHMe JaHHOro PyKOBOACTBA K MPOrpaMMHOMY
obecrneyeHunto pernameHTMpyeTcs JIMLeH3MOHHbIM cornalleHnem. B uncne
npoyero, J/IMLEeH3OHHbIM corfialleHnemM npeaycMaTprBaroTcs onpeje/ieHHble
rapaHTUn B OTHOLLEeHWK 3Toro MporpammMmHoro obecneyeHns 1 4aHHOTO
PykoBOACTBa, OTKa3 OT APYruX rapaHTUIHbIX 0683aTenbCTB, OrpaHnyeHne
noAsiexalyunx B3bICKaHUIO YObITKOB, @ TakxXe OonpesenstoTcs paspeLleHHble
CNocobbl NCMONb30BaHWSA AaHHOTO MNporpaMMHOro obecneyveHms
NMOJIHOMOYMSA NONbL30BaTeNA Ha UCNONb30BaHVe [TporpaMmmMHOro
obecrneyeHus. Bca nHpopmauyus, cogepxallancs B 4aHHOM PyKOBOACTBe,
npeAoCTaBAsAeTCs C rapaHTUAMU, N3N0XEHHbIMU B JIMLIEH3VIOHHOM
cornaweHun. Obpatutechb K JINLEH3MOHHOMY COornaLleHunto AN
03HaKOMJIeHWS € 0653aTeNbCTBaMU U OrPaHNYEHVAMIY NPas NoJib30BaTens.
Kopnopauus Trimble He rapaHTupyeT OTCyTCTBME B TEKCTE TEXHNYECKUX
HeTo4YHoCTel 1 onevyaTok. Kopnopaums Trimble coxpaHseT 3a cob6oi npaBo
BHOCUTb M3MEHEHUS 1 AOMOIHEHWA B JaHHOe PYKOBO/CTBO B CBA3M C
n3mMeHeHnAMU B NporpaMMHOM obecrnieveHnn IN6O MO UHBIM NPUYNHAM.

Kpome Toro, faHHOe PykoBOACTBO K MPOrpaMMHOMY 06ecrneyeHnto
3aLUMLLLeHO 3aKOHaMM 06 aBTOPCKOM MpaBe U MeXAYHapOAHbIMU
cornalleHuaMn. HecaHKLMOHNPOBaHHOE BOCMPOUN3BEeAEHMEe, OTOBPaXeHNe,
N3MeHEHWe N pacnpocTpaHeHne JaHHOro PykoBoACTBa Uau ntoboii ero yactu
B/leyeT 3a CO60W rpaxAaHCKyHo 1 YroNOBHYH OTBETCTBEHHOCTb 1 ByaeT
npecnefoBaTbCs MO BCeli CTPOrocTy 3akKoHa.

Tekla, Tekla Structures, Tekla BIMsight, BIMsight, Tekla Civil, Tedds, Solve,
Fastrak n Orion — 3To 3aperncTprpoBaHHble TOBapHbIe 3HaKW U TOBapHbIe
3Hakm kopropauum Trimble Solutions B EBponerickom Cotose, CoeANHEHHbIX
LTaTax u/unu gpyrux ctpaHax. NogpobHee o ToBapHbIX 3Hakax Trimble
Solutions: http://www.tekla.com/tekla-trademarks. Trimble — 310
3aperncTpMpoBaHHbI TOBAaPHbIA 3HaK MW TOBapHbIA 3HaK Trimble Inc. B
Esponeiickom Cotose, CLUA n/nnn agpyrux ctpaHax. lMogpobHee o ToBapHbIX
3Hakax Trimble: http://www.trimble.com/trademarks.aspx. Mpoune
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YyNOMSAHYTbIe B JaHHOM PyKOBOACTBE HAMMEHOBAHWA MPOAYKTOB 1 KOMMNAHWIA
ABNAOTCA NN MOTYT ABAATHCA TOBAPHbBIMW 3HaKaMM COOTBETCTBYHOLLMX
BNagenbueB. YNOMUHaHWe NpoaykTa nnnm GupMeHHOro HauMeHOBaHNSA
TpeTbel CTOPOHbI He NpeanoiaraeT CBA3W C AaHHOW TpeTbell CTOPOHOM UK
HanN4ms 0f06peHNs JaHHOW TpeTbel CTOPOHBI; Trimble oTpuuaeT Nogo6HYO
CBSA3b UAN 0f06peHMe 3a NCKIYeHeM Tex C/ly4aeB, rae 0c060 OroBopeHo
nHoe.

YacTtum aToro nporpaMMmHOro obecneyeHuns:

D-Cubed 2D DCM © Siemens Industry Software Limited, 2010 . C
coxpaHeHuem Bcex Nnpas.

EPM toolkit © Jotne EPM Technology a.s., Ocno, Hopserus, 1995-2006 rr. C
COXpPaHeHneM Bcex Nnpas.

Open Cascade Express Mesh © 2015 OPEN CASCADE S.A.S. Bce npaBa
3aLUMLLEeHbI.

PolyBoolean C++ Library © Complex A5 Co. Ltd, 2001-2012 rr. C coxpaHeHneM
BCeX npas.

FLY SDK - CAD SDK © Visuallntegrity™, 2012 r. C coxpaHeHVeM Bcex npas.
Teigha © 2002-2016 Open Design Alliance. Bce npaBa 3awyLLeHsbl.
CADhatch.com © 2017. All rights reserved.

FlexNet Publisher © 2014 Flexera Software LLC. Bce npaBa 3aLunLLeHbl.

B AaHHOM NpoAyKTe NCNONb3YHTCA 3aLlMLLEeHHble 3aKOHOA4aTeIbCTBOM 06
WHTeNNeKTyanbHON CO6CTBEHHOCTU 1N KOHPUAEHLUMANbHbIE TEXHOOMNS,
nHpopmMauusa n TBopUeckne pazpaboTkuy, NnpuHaanexallne komnaHum Flexera
Software LLC 1 ee nvyeH3vapam, ecnv TakoBble nMetoTcs. Micnonb3oBaHue,
KOMMPOBaHWe, pacrnpocTpaHeHye, Nokas, U3MeHeHve Unu nepejada 4aHHoOM
TEXHOIOMVIN NOMHOCTLIO B0 YaCTUYHO B 060N dopmMe NN KakuM-11bo
obpa3oM 6e3 npesBapUTENbHOIO NMMCbMEHHOMO paspeLleHns KOMNaHnu
Flexera Software LLC cTporo 3anpeLyeHbl. 3a UCKIH0YeHMEeM C/lyYaeB, SBHO
OroBOpeHHbIX kKoMnaHuei Flexera Software LLC B nucbMeHHOW dopme,
BNaZeHve AaHHOM TeXHOMIOMMeN He MOXET CIY>XXUTb OCHOBaHVEM A5
NosyYeHns Kakux-nnmbo NNLEeH3ni UnKn npae, BblTekaroLwmx 13 npas Flexera
Software LLC Ha 06beKT nHTennekTyanbHOM COBCTBEHHOCTH, B MOpsAKe
NIVILLEHVA NpaBa BO3paXeHu s, Npe3ymMnuum 1mbo nHeiM 0b6pasom.

Ans npocMoTpa NMLEH3NM Ha CTOPOHHee NporpaMmMHoe obecneveHume ¢
OTKPbITbIM UCXOAHBIM KOAOM OoTKponTe Tekla Structures, nepenigute B MeHt
dann --> Cnpaeka --> O nporpamme Tekla Structures 1 HaxmuTe
CTOpPOHHME NNLEeH3NN.

DneMeHTbl MPorpaMMHOro obecrneyeHus, ONMCaHHOro B JaHHOM
PykoBoACTBe, 3alUuLLeHbl PAAOM MaTeHTOB U MOTYT 6bITb 06 beKTaMM 3a9BOK
Ha nateHTbl B CLUA n/vnun apyrux ctpaHax. JononHUTeNbHble CBEAEHUS CM. Ha
cTpaHuue http://www.tekla.com/tekla-patents.
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