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Uvod

o Za pozaru se redukuji

— hodnoty materialovych charakteristik
sendvi¢ovych panell a trapézovych plechu

— tuhost a unosnost jejich pFipoju
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Experimenty

Podpory D
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Zkusebni sestava

o Zkouska za bezne teploty
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Rozsah zkousek
Compressive strength
I Cladding Temp. SHS
£ Cladding thickness [°C] HEA120— 250x150x6 HEA160
[m m] axial load — axial Axial load Eccentric load
load
. 1060 kN 1511 kN 779 kN 84 kN
Sandwich 20 100 % 100% 100 % 100 %
. 673 kN 1035 kN 737 kN 81 kN
panel with PIR 100 200 63% 68 9% o5 9% 96 9%
652 kN 1382 kN 493 kN 54 kN
core 250 62 % 91 % 63 % 64 %
20 1001 kN 1575 kN 765 kN 84 kN
100% 100 % 100 % 100 %
530 kN 1345 kN 775 kN 85 kN
160 200 53 % 85 % 101 % 101 %
655 kN 1248 kN 708 kN 78 kN
250 65% 79 % 93 % 93 %
. 856 kN 1587 kN 737 kN 81 kN
UVOd TfapeZOIda| 20 100 % 100 % 100 % 100 %
597 kN 1359 kN 574 kN 63 kN
_ 100 200 70% 86 % 78 % 78 %
» Expenmenty 250 902 kN 1444 kN 746 kN 82 kN
105 % 91 % 101 % 101 %
. 984 kN 1382 kN 673 kN 73 kN
Model MKP Sandwich 20 100 % 100 % 100 % 100 %
. 762 kN 1206 kN 547 kN -60 kN
alidace . 754 kN 1046 kN 511 kN -56 kN
mineral wool 300 7o 6 % 6% 2o
- 1057 kN 1735 kN 691 kN 76 kN
Analyticky | [4e]fS] 20 100% 100 % 100 % 100 %
mOdeI 230 200 663 kN 1463 kN 578 kN -63 kN
63 % 84 % 84 % 83 %
300 763 kN 1039 kN 468 kN -51 kN
Shrnuti 72 % 60 % 68 % 67 %
. 850 kN 1352 kN 727 kN 79 kN
EVUT TfapeZOIda| 20 100 % 100 % 100 % 100 %
153 200 622 kN 1426 kN 541 kN -59 kN
73 % 105 % 74 % 75 %
CESKEYSOKE 300 430 kN 1380 kN 656 kN 71 kN
V PRAZE 51 % 102 % 90 % 90 %
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Vysledky experimentu pro HEA120
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Vysledky experimentu pro HEA120

o Jadro z PIR
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Vysledky experimentu pro HEA120

o Plast z trapézovych plechu
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Tvary poruseni HEA 160
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Vysledky experimentu pro HEA160
o Plast z trapézovych plechu
900
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800 _\ /_ 100 mm
600 637 200 °C-
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Tvary poruseni SHS 250x150x6

o Vzpeér a mistni bouleni
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Vysledky experimentu pro
SHS250x150x6

o Plast z trapézovych plechu
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Model MKP

o ANSYS Workbench

o Ohrev a sila po pfirustcich jako pfi experimentu

Constrained: ux

Constrained: ux, uy, uz

Constrained: ux, uy

Material model: multilinear isotropic hardening (MISO)

Contact areas between lower sheeting and beam (CONTA173 — TARGE170)
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Vysledky HEA120
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Validace HEA120

o Plast z trapézovych plechu

1100 FE20°C -
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Vysledky HEA120

o Tvary poruseni




Validace HEA120
o Plast z trapézovych plechu
Modely MKP
1100 FE 20°C .
100 mm
Experimenty ——FE 200 °C
200 - 100 mm
——FE 250 °C
, A - 100 mm
Uvod | £ 20 °C -
. }E 500 100 mm
Experimenty % 200°C -
Model MKP | % 300 100 mm
> | ——250°C -
Validace 100 100 mm
Analyticky
model | -10 -5 100 5 10 15 20 25 30 35 40
Tevu
- T Axial displacement [mm]
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Vysledky SHS250x150x6

o Tvary poruseni




Validace SHS250x150x6

o Plast z trapézovych plechu

1200
FE 20 °C -
1000 Mod MKP 153 mm
—FE 200 °C
- 153 mm
— 800
G —FE 300 °C
= -153
Experimenty - : —20 °C- 153
.3 00 Experimenty mm
Model MKP — 00ec
> Validace 200 153 mm
Analyticky —300 °C-
model 8 ' 153 mm
) -30.00 -70,00 -60.00 -5000 -4000  -30.00 -2000 -10.00 0.00
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Analyticky model v rovine plaste
Vzpérna sila N, , a vzpérna delka L, v rovine Ize stanovit jako
n°El, n°-E
2 N = L2 2BZCk
cr,z 4
UVOd L = L
cr,z K &
Experiment v 2
p y \/1+ o > c .
Model MKP k=1 2
Validace kde _ ] o
El, je ohybova tuhost prvku k mékke ose
. z
5 Analyticky L rozpéti
mode] k, tuhost vodorovneého pfipojeni
Shrnuti n pocet pfipoju
CVUT
/‘L %é P Hannula T., Parameteric review with stressed skin for stabilization. Ms thesis, Faculty of business
\J AL and built environment, Tampere University of Technology, Tampere, Finland, 2018.




Vzpér v roviné plaste

o Teplota nosniku HEA120
ro ohrev podle nominalni normové krivky
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Vzpér v roviné plaste

o Vzpéerna unosnost nosniku HEA120 k mekkeé ose
podle MKP simulace

500
450

400 D\ ==No panels, FEM
350 -=With panels, FEM
300
_ 250
Experimenty \
200 [T

Model MKP 150 \D\\D\
Validace 100 \D\%
Analyticky 50 QQ

> model 0

Uvod

Vzpérna unosnost [KN]

0 100 200 300 400 500 600 700
Teplota nosniku, ° C

Shrnuti
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Ma Z., Havula J., Heinisuo M., Numerical analysis of steel columns stabilized by sandwich panels, Journal
e | of Structural Mechanics, 50/2, 2017, 97-113.
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> Shrnuti

Shrnuti

o Pro navrh tuhosti a unosnosti pfipoju panelu
|ze vyuzit navrh za bezné teploty

— Unosnost Ize redukovat fo=1, -k

— Tuhost Ize redukovat E

redukCnimi souciniteli podle EN1993-1-2:2005
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