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Prehled norem a literatury

* Normy:
* EN 1901-1-7 - Anhex A %4
+ EN 1993, prEN 1993-1-14 . * EUROCODES

o |_iteratura:

« SC| P391: Structural robustness of steel framed
buildings
* SCI P358 - Appendix A
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Normy - Prakticka doporuceni

* Posudek plechu

fu ‘ fy —
. misto = =1,1
Y Mu YMo yMu
e Posudek svaru
°® 1 yMO — 1'0
YMu MISTO Ym2

* Posudek Sroubu

* Ymu MISto 2 Ymz = 1,25

Gm Fund for Coal & Steel

Navrh pomoci MKP



[%]

6.600
6.00
5.25
4.50
375
3.00
2.25
1.50
0.75

0.000

B1: 307.5

7] =
\% TITIT LTI

7,
_-q%ﬁ ENEENESNN

INNNEERENE
. ._..“..Mlhnhuhnn!h
N

RN NN
NS ENNNEN;

Q
X
S
a
s
)
Q
2

jsou

’

ZNne jsou
* Plechy

~

Duktilita
e Krehke
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Duktilita
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Duktilita - Svary

» Svary navrhovat na plnou unosnost

Ng, Driver, Grondin - Behaviour of transverse fillet welds, University of Alberta, 2002
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Duktilita - Srouby

» Srouby v tahu
* Preferujeme 1. a 2. mod
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1. Mode 2. Mode 3. Mode
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Duktilita — Srouby e

* Srouby ve smyku

* Preferujeme otlaceni b &

Figure 3-36 Specimen T2C at end of testing
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Prakticka doporuceni

e Svary na plhnou unosnost

» Srouby dostatecné velke -
mMmod 1 nebo mod 2

* Poruchy v plechach
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Metoda konecnych prvku

Josef Trubacek:
Scia Engineer, Frilo Statika a Scia Design Forms. Z webu CAD.cz
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Metoda konecnych prvku

» Gabrage Iin,
garbage out?

* Black box?
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Metoda kone
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Metoda konecnych prvku

1D (Beam) 2D (Shell) 3D (Solid)
.-'"':; _:
/ e of 1‘
. / y ".
O .
+ Rychla analyza + Lépe vystihuji ohyb + Univerzalni
+ Rychla uprava modelu Vhodné pro desky a stény - Pomala analyza
Vhodne pro dlouhe prvky
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Metoda konecnych prvku

VES CAN | USE Vo
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Metoda konecnych prvku

ty prutoveho modelu
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Metoda konecnych prvku

* Limity deskostenoveho modelu
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Marco Marcon et al.: Investigation of bonded anchors by

beam models in a discrete element framework.
ConSC conference. 2017
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CBFEM /[/m|=[=] StatiCa*
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Component model Bolted joint CBFEM model

Navrh pomoci MKP ( Sk /@ m




CBFEM - Verifikace a validace

 Potreba pro vsechny numericke modely
« Kapitola 7 v prEN 1993-1-14
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CBFEM - Verifikace a validace

physical phenomenon
I quantification
conceptual model
v v

experimental model = Gresseeeeeeenes > mathematical model <—
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CBFEM - Verifikace a validace

FE based design methods

' T

numerical design calculations numerical simulations
Analysis requiring Direct resistance check n0 Yre

subsequent design check / \

simplified validation ~ general validation
NO Yrg

process for standard process
//#/={=] StatiCa® design case
Bolts, Welds, l
Anchors l Vee> 1.0
Yee=10 general approach acc. to
//#/=(=] StatiCa® Annex A

source: prEN 1993-1-14:2021
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CBFEM - Vazne sily

 Zatizeni pouze tahovou silou

*VMu = 1'1 1
* prepsat yu»

Engineering s-s diagram

. fu (IBEEM’;S diagram
- Prepsat 7, na S 1
¥Mu Ymu tan%

* Predpjate srouby
* zmenit na standardni

Limit plastic strain

Gemrch Fund for Coal & Steel
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CBFEM - Vazne sily

e Demo

StatiCa® CONNECTION

Cslculate yesterdsys sstimates
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CBFEM - verifikace

Component 1]

1) Bolts in shear 0,76 +
2) Fin plate in bearing 1,16 &

3) Fin plate in tension (gross section) 0,62 T
4) Fin plate in tension (net section) 1,09 i 2
5) Beam web in bearing 1,04 o |
6) Beam in tension (gross section) 0,22 1
7) Beam in tension (net section) 0,28 P2

8) Supporting member in bending 0,00 10 L
2) Fin plate in bearing 1,16
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CBFEM - verifikace

Gemrch Fund for Coal & Steel

Position

s =_5trc|ng axlis Tyir;ir:c;rce Failure mode UF
w = weak axis
Als / A2 268.8 Fin plate in bearing 0.63
Alw 268.8 Column web in bending 0.73
B1/B3 499.2 Fin plate in bearing 1.16
C2w 499.2 Column web in bending 1.15
C3w 499.2 Fin plate in bearing 0.67
D3s/D3w 499.2 Beam web in bearing 2.02
D3w 90 Beam web in bearing 0.88
1-1/2-2 400.5 End plate in bending 0.88
3-3 694.2 End plate in bending 1.31
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Metoda konecnych prvku

e Geometricka nelinearita
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Metoda konecnych prvku

e Geometricka nelinearita
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CBFEM - vazne sily

*Validace

Cslculate yesterdsys estimates

~ Test Frame

Specimen

Foundation

Block

Cortes, Liu: Framing Strategies for Robustness in Steel Buildings, 2015
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CBFEM - Validace
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CBFEM - Validace - Uhelniky
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CBFEM - Validace - Uhelniky
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CBFEM - Validace - Ziletka

Equivalent stress
[ksi]
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CBFEM - Validace - Ziletka

Vertical Load (Ib)

14004

120012

1000 :

80003

600056

40004

20002

Displacement (in)

12

Navrh pomoci MKP

NO

Ree|



» Duktilita

* Svary na plhou unosnost
» Srouboveé spoje

* mod 1 nebo 2

» otlaceni

« CBFEM model

* fu/yMu misto fy/VMO

* Ymu MISLO Y2
 Zatizeni pouze osovou silou

* N-Vy-Vz model type
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WORKED EXAMPLES

V Praze 18.5.2022

Dekuji za pozornost!

Martin Vild

martin.vild@ideastatica.com
http://steel.fsv.cvut.cz/FAILNOMORE/index.htm
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https://www.steelconstruct.com/eu-projects/failnomore
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