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WG 2:

Exposures and Vulnerability

activity 4. exposure scenario models

activity 5: structural behaviour models
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Step 1 Step 2 Step 3

Identifical and modelling Assessment of damage Assessment of the
of relevant accidental states to structure from performance of the
hazards different hazards damaged structure
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Risk = p(H,) p(D;|H,) p(S,|D;)C(S,)
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Factsheets Act 4 Hazard modelling
Probabilistic modeling of exposure
Explosion modelling }(P)
Human error

Factsheets Act 5 Structural behaviour: vulnerability and
robustness

Modelling and analysis (3P)
Steel (2P)

Concrete (P)

Composite (P)

Timber

Existing structures
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Activity 4. Exposure scenarios
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Activity 4. Exposure scenarios
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JCSS (Joerg Schneider)

objecti
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Hazard
recognition

Applying

measures
e iousl Safety by Hazards
e’é suitable and correctly || from
ac clfpt applied measures human error
I1S

of number of cases
of amount of damag
. of casualties

25%
10%
15%

Residual risks
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Unidentified conditions

) objectively unknown (unforeseeable)
- in principle known, but difficult to recognize (unforeseen)

J known, but ignhored for several reasons (not foreseen)

Difficult to distinguish
All categories are a kind of human error
Still: what is the probabillity to the (effect) of the event?
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DATA 7?7
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Scheider/Matousek (500 cases)

Lack of knowledge 25 %
Careless engineering 30 %
Real error 15 %
Accepted risk 20 %

Imam/Chryssanthopoulos (156 failures bridges, steel)

design 24 %
limited knowledge 23 %
natural hazard 19 %
human error 14 %
accidents 13 %
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TABLE 8. DlﬂﬂblnlonodeMnClmmaﬂmmswrulofhmrbyp..

e _
Dascription of the participant Fallure cases (%)
(1) (@)
Project architect 30 o
Structural designer 48.2
Resident engineer 3Ll
Inspector 21.6
Contractor (head office) 3.8
Contractor (site staff) 59.6
Contractor (wotkmen) 174
. 0_pl;ll0t (crane, vehicle, ship) 28
= ~— m—— = —

Design error
23%

Practice error Poor assumptions
12%

Management/commu
nication L Poor construction

COST Action TU 0601 7% Poor inspection 12%
CO5 12%
Robustness of stru




atistics The Netherlands (Ligtenberg, 1969)

fire 10-2 in 50 jaar
arrors 103
wind 103

explosion 1073
impact 3104
overload 310+

( collapse factor 10 to 100 lower)




stribution over members [%]

Ayyub Yam

Foundation 6 20

Column and walls 11 30 (mostly walls)
beams and trusses 11 30

slabs and plates 34 10

Connections 9

others 33 10

Total 100 100




the more data the better

Thomas Bayes but:

no data = no excuse.




Structural models

IVIty 5
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ctivity 5: Structural models

P — Variant 3 en 4: Wandverplaatsingen
 naast de tunnd gelegen gebowwen

T o G s e cma G 001 ™~
T 1 1 1 1 | 1 1 I 1 1
- = e d("“r::‘ f
:.: tot nsast de by 0.00 - VN
T L . | I X : b § I . | I b §
ST T T €
s - — - @ -0.01 1
¥ = = =
% z - :
= B = ﬁ = variant 3 - linkerwand
T e 5 - )
T T e ] i 3 T e i g— 0.02 ——variant 3 - rechterwand
: : 1 : ol ==l > — variant 4 - linkerwand
. iss 1 ¢ PP 003 \ \ - variant 4 - rechterwand
X S : -0.04 ‘ ‘ ‘ ‘
: : s 0.00 0.05 0.10 0.15 0.20
o : . = Ta time (sec)
e 111 1 i
e oL '} oy
SRR T
N\ o i
SO ,} oot SR/
i) | AR Wl (i
S == 4
4 1 1E1 '
= .9E-2 3
.8E-2
—— .TE-2
: .6E-2 :
I.5E-2
8 Y § 4E-2
x .3E-2
3 i X | 2E-2 8
= " 1E-2
1 | ‘ i0
1
\




Fact sheet Modelling and analysis




Nonlinear static response and simplified dynamic effects
Izzudin, 2008)
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pplied Element Method

Normal and shear springs

\Volume represented by a pair of normal and shearing
springs and shearing springs
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Removed
>olumn
case
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k = p(H,)p(D;|H,)p(S,|D;)C(S,)

removed
column

p(H) [50 year] | P(D[|H))

explosion 2x107 0.10
fire 20x107 0.01
human error 3x107 0.01
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_l cost effectiveness of measures

_1 deterministic model
_1 probabilistic model
_ robustness measures

Demonstration of




