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= Zména pusobeni konstrukéniho systému umoznila setrvat %é
WTC 1 jesté 1 hodinu 43 minut a WTC 2 56 minut.

= NaruSen¢ konstrukce byly vystavena pozaru kancelarskeho
nabytku iniciovanému palivem letadel
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PoruSeni sloupti na zabéru videokamery
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Poruseni sloupu na pohledu, montazni sestava
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Iniciace pozaru vybuchem paliva
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Predpoklady progresivniho kolapsu

_E

Roor Truaa

P

Ohrivani konstrukce .
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Chladnuti konstrukce
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PoruSeni sty¢nik @

nasledna ztrata stability sloupt pf1 chladnuti
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Pozarni unikova schodisté
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Popis skody svédkem
na 91 podlazi WTC 1
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Poruseni sloupu na zabéru videokamery
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Poruseni sloupu na pohledu, montazni sestava
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Progresivni kolaps WTC 2

pravdépodobné
ve fazi ohfivani




Kromé WTC 1 a WTC 2 Wg
havarovalo 13 objektu

poskozeno cca 50




ésného navrhu

WTC 3 Piiklad dsp
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L— 1 WTC - North Tower - 110 Floors

9 Floors

2 WTC - South Tower - 110 Floors

3 WTC - Hotel - 22 Floors
6 WTC - US Customs House

| 7 WTC - 47 Floors

4 WTC - South Plaza Bldg

— 5 WTC - North Plaza Bldg - 9 Floors
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WTC 3 (22 podlazni Mariott Hotel) @
postiZzen pozarem po padu horni ¢ast1t WTC 2

Pohledy na objekt
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WTC 3

Pudorys
a rez prihradovym
ztuzidlem
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Pad WTC 2 na WTC 3




Ne progresivni kolaps — konce a prvni dvé podlazi zustaly
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WTCS  Priklad méné uspésného navrhu
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WTC 5 nosny system
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WTC 5 nosny system
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WTC 5 pozar
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WTC 5 plast objektu po pozaru
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WTC 5 poskozeni
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WTC 5 poskozeni
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WTC 5 vnitini kolaps - porusem stycmku W@

Failed Column-Tree
Connectlions




WTC 5
poruseni sty¢niku
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WTC 5 druh¢ podlazi
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WTC 5
poruseni
styCniku

Recovered From: WTC 5, 8 Floor

Failure Mode: ‘Web tear-out at balts

Recovered Sample
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Recovered From: WTC 5, 7% Floor

Failure Mode: ‘Web tear-out at balts
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WTC 5

poruseni
styCniku

Recovered From: WTC 5, 6™ Floor

Failure Mode: ‘Web tear-out at bolts

Recovered Sample
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Recovered From: WTC 5, 8™ Floor

Failure Mode: Flate tear-out at bolts

Recovered Sample
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WTC 7 Priklad progresivniho kolapsu @




WTC progresivni kolaps v 17:20
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WTC 7 pudorys

Low-Rise Elevators [ High-Rise Elevators

Service Elovators
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WTC 7 Rezy
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WTC 7 schéma ztuzeni @
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WTC 7 prihradové ztuzidlo
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WTC 7

Iniciace poruseni
padem

horni casti

WTC 1
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Iniciace rozlomeni

WTC 7
pocatek
rozlomeni



WTC 7 rozlomeni

=== Thusa (Figures &=7 —--— Elght Cantilover Transler Girdars ——— FeurTrnaverse Core Elvators
Through 5-8) {Agure 5-10} Blevations {Agure 5-3)




WTC 7
kolaps




Zavéry z kolapsu budov oy
WTC 11/9/01

# Budovy vzdorovaly aspéSné mimoradné situaci

(vypocty se dnes zjiSt'uje jak mohly tak dlouho vydrzet)

# Zmény v predpisech nejsou tfeba
navic nové a soucasn¢€ pouzivané poznatky vedou k vyssi
spolehlivosti dnes navrhovanych budov

# Spolehlivost proti progresivnimu kolapsu

se zvysuje zlepSenim konstruk¢ni celistvosti objekti
(robustnosti konstrukcnich prvki a sty¢nikii)
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Posouzeni stavebnich konstrukei za poZarni situace, CVUT v Praze 20.2.2003

Program

N

L

15:00 Pozarni bezpeénost pii vstupu CR do EU
15:10 PoZzarni bezpecnost staveb

15:30 Vypocet pozadovane pozarni odolnosti

15:50 Vypocet skute¢né pozarni odolnosti konstrukci

16:10 Kava

16:30 Betonoveé konstrukce
17:00 Ocelové konstrukce

17:30 Kava, obcerstvent

18:00 Ocelobetonove konstrukce

18:30 Drevené konstrukce
19:00 Pouceni z kolapsu WTC 11/9/2001

q 19:15 Pozarni experimenty velkého rozsahu

prof.Ing. Franti§ek Wald, CSc., FSv CVUT

19:30 - 19:45 Dotazy

i
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