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Mitigation of the risk of progressive collapse
in steel and composite building frames
under exceptional events
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Typ konstrukce

2 EFgLOFU Typ konstrukce
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CS/S | ' &5t Ekdnstfakee v LjO (i LjOdblagti 6
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Inner Braced Core
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Typ konstrukce
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2 y 4 r - r |
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— , : ,
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m Ol eoFFH\LEgquOFq
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TUACI

B SVI SLA VAZNA SALY

é q EF 0 YL/U CA YB lEN m‘gm—/7£ O-FA Yﬁ C’O Y External tie (HEB360) Internal tie (HEM300)
T; = 0.B(g; + q,)sL ar 75 kN, whichever is greater
5 g8 m 5 8 m
T, = 0.4(gy + gy )sL or 75 kN, whichever is greater L 12 m L 12 m
N R - - U 0,5 U 0,5
B \V/ODOROVNA VAZNA| Extenalte Internal tie & skv/m2 | g 5 kN/m2
o o Ok 3 kN/m2 Oy 3 kN/m2
E 12 2 E 12 2 Bireson 1,22 kN/m Eireson 1,22 kMN/m
. o « I 0,5 0,5 Bipesoo 0,307 kN/m = 1,06 kN/m
P OS 9 uzen a_F gp'\fU\ﬁ kl dj E* FE_EU H CF l.! éYmeE g . 5 kN/m2 Biresso 1,06 kN/m BrEMI00 2,38 kN/m
dzg EF 0 YLJq CAYnCOYs| QLjbl ( s:iidzf y Ut Y 3 kN/m2 Bressso 1,42 kN/m n 4m
h 4m n IPE550 4
5 ¥ y L] EI\U199$-(E'D ) gy facade 4 kN/m n IPES50 1,5
c C N U F A ‘OK | dzb A [Ye facadeequ. 0,5 kN/m2 g, facade 4 kN/m
T. 268,8 kN T; 499,2 kN T, 400,5 kN T, 694,2 kN
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M ©f LjfBY/B3 v IPE550
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Lenelwdiazna saly pro jednoducho st

Metoda se Ljb C iz # B Nj€ofstavy 4 rovnic

Sub-system for 3D structure % ;_D _St"”EtUFEE with simple joints |
T = 2. Tyoam . SiNB, Ft LjA ylBES50
wa-1 o + 2. Tyoam . Sin 85 Ft LjRylIBESOO
1—cosf, N,; je stanovena 51t Ot L
Eq. 2 Theam,1 :W'E'ﬂl 4 F§ ot} Ez@\ e ik@nbiha(pi
Eg.3 Theam,2 =%.E.AE F HU# N Fl\éégl;[]u{. E OFy
Eq. 4 Lyy.tan 8y = Lyo.tan 6,

Nin st E Ay g | A | Ly
4078.51 kKN 6 [210000 MP{134 cn?| 12 m [156 cn¥| 8 m

17866.67 tan(x) (1 — cos(tan” ' (0.67 tan(x)))) + 31200 tan(x) (1 — cos(x)) — 3.24 = 0

L enena 1 ) Tbeam,l'IPESS( Tbeam,Z'IPE6OO
0.03659 raq 0.05485 ragd 1884kN 4934kN
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Lid g Ft dzpp®IO0 (k6§ Hju.is O
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Bp| ASPEVEK PLASTI CKAHO MECHANI SMU NOSNA|
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NEI DENTI FI KOVAN, ZATA:

BMetoda alternativnadaho plenos

Full numerical approach ,
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BMOCHFd4d 90! & Eyépude  ONPOIF Ot mogelu bt FOL B4 ldtiivf dzi F (pfo o Ut
F H d#totstrukce ULS/SLS. : y Cj@®s | dzfkpl odstranit sloup anechat ve dzg ET H L (
vzniknout 8 09T | H Fettddofas A U &dzo,£dad uazby (pruty a spoje)tyto U ¢ U tLpgoC A
nt bEBEWYWF.0 Lju
M Metodika a5 #Onst bCgnA
BMFE FgCdeBEd t daHin@t Newtonova -Raphsonova algoritmu , b U Qll &t E Giat&eci
dzOCb@ QDt | ;89 Ly
MmOl t UDEDOt ReHIU | Hﬁqlaﬁbl ﬁajblln;yFi LjF, uyEu L\AdEjbu u OLFFGEL]UEDO
nt BEOLjug/Isd (E’wiisc&E(DnI E 1 @IEDJGAI HgYyE@ I | AFyUS O YdzZEF G bl YUuOo
TGbulddzFyO YEdZANOFyoOYut LEFyYuuUt Ljud'Ysl Guj] YFt LiFyb

Mst nOCt dzAFy YLiLOoFH+OYEUIl Hu AYLJCt U5 (

M 1 krok - Nejprve se analyzuje konstrukce bez E 0 | $loiiph 5 #kdmbinaci FAUt n F &4 L U
EguoEt dagilg @b 0 0 Qiedgrbllj w@igloupu , b u OO HE &tun Lju 1 ;g F O F

M2 krok- Ot ,sév Ut | Fugld®sloupu,b i O3 F Atun Lju | ,dafo & jfu aPlikuje a sloup se
tnLjt,li@pbedLjystbgp Fg UI;gny

M 3. krok - simulace E U VSHbIUIpu NaLju O ®Fl&e s t Lju usstLq’rsﬂlou Ljt O Bfkosti v
t 5 gL FLGSPO | PioE ¢ B (i Njtiver§eyce ses t U E krdky B g U y@®0@F- Nakonci § F g CA E A
t nst diyingu LA I530sSCE 6 | $laligu .

Gesearch ket aa s UNIDENTIFIED ACTIONS

Worked examplet BDEINNE z



B\ OSLEDKY

CO165: Column loss simulation
Global Deformations u [mm]
Increment: 40 - 1.000

Isometric

Max u: 424.0, Min u: 0.0 [mm] Scenario 1 Scenario 3

Factor of deformations: 15.00 z

ALoFH+Prvek | at AL ES I;:\d:H Yhﬁiﬂﬁ?
; IPE550 | B1/B3 1741 274
IPE6O0 | C2/C3 4565 536
2 IPE500 | Als/A2 1620 195
. IPE550 | B1/B3 1715 275
IPE6O0 | C2/C3 4493 537

Scenario 2
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