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* Rucni vypocet

* Numericka simulace pro nezesilené ztuzidlo

* Ukdazka nové funkcionality Tuha podpora

* Materidlové nelinearni vypocet

e LBA vypocet + stanoveni imperfekce z normy

 Geometricky a materidlové nelinearni vypocet s pocatecni imperfekci
* Analyza a posudek zesileni prarezu

e Shrnuti
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Dvoulodni hala o délce 22.6 m, Sifce 8.3 m a vysce 2.3 m
Analyzovany prvek — podélné ztuzidlo prirez SHS 50/50/3, délka 3 m.
Sroubovany styénikovy plech na excentricité

Zatizeni axialni silou a momenty od vlastni tihy a excentricity pripoje v druhé
roviné
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Analyticky vypocet 2023

BUCKLING OF SINGLE BEAM
gITITITIIIITIIY, Table 6.1: Imperfection factors for buckling curves
B [Buckiing curve [ & | a | b Fc VY d]
1 [ [imperfection factora | 0.13 | 021 | 03+ L o4 J 076 |
i v - ar=0.49
# L,=01-L,0.2-L..2-L

= =—uf]

Section properties: Physical properties:
L:=2815 mm Wy, =T587.9 mm* E:=210000 MPa. oty =05-(1+a-(MLa)-02) +A{E) )
A:=533 mm® Wiy =9189.4 mm’ f,=235 MPa
1
- ) W " Xlay=— ———
1,=(1897-10°) mam W, =W,,, TS S{L) Yo (L) ~A(Lo)
L Wo=Wy, g0i=7-A=0.0418 LA
m
Nt sesing (Ler) =X (Lur) = A
=8 mm ii= 19 mm vi=03 Nivdincting (L) = (L) A1y
: s E
I,:=(1.1648.10" * I=1{3.2262. 10" ! G=——r
w= Yona® 1, ) men 2.(1+v)
DESIGN INTERNAL FORCES:
Ny=—38.72 kN |
= Lo, (m)
M, .=N,g-e=-0.31 kN-m .
y L (m)
M, =(0.125-g0-L*}=0.042 kN -m "
BEARING CAPACITY OF THE SECTION .
% Taww
Ny, gi=A- f,=125.26 kN M
Ninicing (L) ()
My =W,y f, =178 kN-m —_—
UTILIZATION: UTILIZATION

Nt tmeniing (L) =35.8 RN N,,=—-35.72 kN

_ The beam fails due to buckling code-check
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Materialové nelinearni analyza

-

- {f}= [K] ) X {u}

* Bilinearni diagram s zpevnuijici

True stress-strain diagram
Engineering stress-strain diagram
Bilinear stress-strain diagram

plastickou vétvi

~tan’(E)
* 5% limitni plastické pretvoreni Limit plasi ¢

e Vystupem analyzy deformace,
ekvivalentni napéti a plastické

pretvoreni
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Linearni bifurkacni analyza 2023

* K, tuhost se prevezme z pfedchoziho kroku, tedy analyzy MNA

Buckling curve | elastic analysis | plastic analysis
acc. to Table 6.1 e /L e /L

ag 1/350 1/300

a 1/300 1/250

b 1/250 1/200

c 1/200 1/150

d 1/150 1 /100

L
egi=——=14.23 mm 1
200

Imperfection
Loads | Shape |Factor | 7P 0 el
h 14
Shape 1| Shape2 |  GMNIA Utilization [%] L 3
+ + 91.4 2 180 | -14
+ 98 3 537 |0
s = o14 4 551 |0
98
s 141 |0
6
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Geometricky a materialové nelinearni analyza s imperfekci

Ztrata stability modelu/ integrita materidlu vzhledem k pevnosti

Nebyla nalezena rovnovaha v dalSim iteracnim kroku

MNA  1000%
MNAPlates o/ 00<50%

Ge—=i® Stability issue detected R

' Equivalent stress
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Zesileni ztuzidla Statika az gezcgnologle g

e Zesileni pomoci 2mm CFomega profilu

* Prvky jsou spojeny HILTI X-ENP2K
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Linearni bifurkacni analyza 2023

Buckling curve | clastic analysis | plastic analysis
ace. to Table 6.1 e /L e /L
2 1/350 1/300
a 1/300 1/250
b 1/250 1/200
c 1/200 1/150
ed sections that cannot be welded d [ 1/150 ] 1/100
eq:=——=18.97T mm
Shape1 | Shape2 | Plastic strain [%] Loads  Shape Factor | TPREOn
+ + 0.01 LE1 1 357 -19
- + 0.2
" - .01 2 638 |19
N R 01 3 ass |0
4 866 0
5 907 |0
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Shrnuti 2023

* Analytické reseni je efektivni a primocaré a neni to tzv. blackbox reseni

 Nevyhodou je uzky okruh uloh a velka mira zjednoduseni — okrajové
podminky, tuhost atd...

 Numerické reseni prinasi univerzalnost a flexibilitu v rukou inzenyra

 Nevyhodou muze byt ndro€nost vypoctu, citlivost chyby — vstupni data,
inZenyr musi vérit implementovanému reseni...

* Benefitem numerického rfeseni je vizualni prehled

e Tuhosti pripoj

* Kritické délky

* Interakce vlastnich tvar( a intenzita kritického faktoru zatizeni

e Vliv U¢inkt druhého radu
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Dekuji za pozornost
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