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Harmonization of the hazard assessment
across national borders with focus on data,
modeling and procedural level

Objectives

Provides access to data,
models, tools and
expertise relevant for
assessment of seismic
hazard and risk in Europe.

i Generate a reference

AVAILABLE //A P time-independent hazard
| model for European -
Mediterranean region

Respect the engineeing £ Focuses the efforts in
cntnsosnes (Y (LCERY s
reference for revision of g

European Building Code Ec8 datasets and PTUIEdUTES
and National Annexes
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GMPE Workshop
Data and Source
Model Preparation
Workshop

Review Source Models
Assigh GMPEs weights

3rd Draft Model

1st Draft Model November 2012
March 2012
June
2009 2nd Draft Model
Sept. 2012
A
External Data o
Collection 4 * Revise Source
| | Models
Assign final
weights

Externdl Experts Feedback
SHARE Participants
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The 2013 European Seismic Hazard Model:

Milestones
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Milestones B o

HARMONIZED DATASETS:
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BALKAN REGION: ACTIVE FAULS DATABASE
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OTHER HARMONIZED DATABASE:
« SUBDUCTION

. VRANCEA DEEP SEISMICITY
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Ground Motion ) e
Models Selection ~ Commission

Selection of candidate GMPEs 3 { 10980 records i ] 10936 records
= ldentification of worldwide GMPEs 6 . r
- Application of the exclusion criteria of Cotton ef all (2006) 7 ‘
= Review of the GMPEs applicability range \ g ) s
= Adjustment for parameter compatibility
&= Evaluation of the GMPEs using the criteria of Bommer et al. (2010) o0

Testing using data

- Rankings of GMPEs based
on Scherbaum ez al (2000)

N\ P

Proposition of logic trees : WP4 consensus
= Selection of the final GMPEs

Expert judgment
t= Logic trees from 6 experts

0.1 1 10 100 1000 0.1 1 10 100 1000

Ryp (km) R,m'j (km)

Active shallow crustal regions

= PI'DPDSitIDIl of different setsﬂfweights Ranking based on PSA at 5 periods (0.ls, 0.2s, 0.5s, ls, 2s)
For all magnitudes and distances — 6%11 observations
rank LLH weight ratio(*) name
1 2::378° 0120 1.00 Bindi et al (2009)
2 2.396 0.119 1.0L Cauzzi and Faccioli (2008)
3 2.427 0.116 1.03 Cotton et al (2008)
4 2.588 0.104 1.1%6 Akkar and Bommer (2010)
I, ol rand = = 5 2.680 0.097 1.23 Douglas et al (2006)
Sensitivity analysis of the proposed weights on the seismic hazard . ZoEGG DEAN 1.9  Ziabiet: ST (2peED
7 2.938 0.082 1.47 Chiou and Youngs (2008)
8 3158 0.070 132 Ambraseys et al. (2005)
9 Fe23 1. 065 1.86 Danciu and Tselentis (2007)
10 3.869 0.043 2.81 Abrahamson and Silwva (2008)
11 4.121 0.036 3530 Boore and Atkinson (2008)
T E T TT T T T 12 4.785 0.023 5.30 Campbell and Bozorgnia (2008)
[ Final logic tree I 13 4.921 0.021 5.80  Kalkan and Gulkan (2004)
| 14 5.332 0.016 7.:70 Massa et al (2008)

(*) ratio between the larger weight and the weight of each model
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Handling Uncertainties - B

SEIFA Model

Fault Source
Model

Toro et al (2002)
Champbell et al (2003)
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Atkinson and Boore (2003)
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Active Faults B i,
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Smooth Seismicity R
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The 2013 European Seismic Hazard Model:

Output
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Hazard Curves
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Disaggregation
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Regional Variation in Spectral Shape

Sa (T) = constant acceleration

> P.(M

Sa (T) o« 1T (constant velocity)

S, (T) = 1T?
(constant displacement)

40
TB Tc TD T (s)

\eou
-.104

1.8 1i9 2!0 2I.1 2{2 213 2i4 215 26 27 28 29 30 31 32 . -
ELABORATION OF MAPS FOR CLIMATIC AND SEISMIC ACTIONS Am pI Ifl Catl o n Fa Cto r Fo
FOR STRUCTURAL DESIGN IN THE BALKAN REGION
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Regional Variation in Spectral Shape

E S,a (T) = constant acceleration

Sa (T) o« 1/T (constant velocity)

S_(T) = 1T°
(constant displacement)

TBTC TD T(s)
Constant
Acceleration
Corner Period (Tg)
(Current ECS:

0.00 0.|02 0.I04 0.66 O.IOB 0.10 012 0.14 016 0.18 0.20 0.155 — Type 1
0.05 - Type 2)
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Regional Variation in Spectral Shape

S,a (T) = constant acceleration

Sa (T) o« 1/T (constant velocity)

S_(T) = 1T°
(constant displacement)

- T T T, T (s)
Constant
; Velocity Corner
»,

Period (T¢)
(Current EC8 =
0.10 0.15 0.20 0.25 0.30 0.35 0'4 S — TYPe 1
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Regional Variation in Spectral Shape

S,a (T) = constant acceleration

Sa (T) o« 1/T (constant velocity)

S_(T) = 1T°
(constant displacement)

2 Te Te Ty T (s)
Constant
Displacement
-

Corner Period
(Tp)
0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 (C u rrently Ecs 5
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ESHM13 Design Spectra | o
General Trends

= Sa (T) = constant acceleration
U)tﬁ
A A
General narrowing of constant
acceleration part of the spectrum
F, S, (T) = 1/T (constant velocity)
2
v S, (T) o 1T
v g (constant displacement)
Slight
flattening of
spectrum
(reduction in
Fo) iNn more Ty T e T (s)

active regions
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“"k-value”: Usage and | e,
Implications

"At most sites the annual rate of exceedance, H(a,), of the reference peak
ground acceleration a,, may be taken to vary with a as:

H(agg ) ~ ko agr™,

with the value of the exponent k depending on seismicity, but being generally
of the order of 3”

« Allows for scaling to different performance levels
and adjustment of the importance factor

 Fixed to 3!

 Over what return periods is this approximation
valid?
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“k-value”: Usage and

Implications

Hazard Curve for Bergen (5.3821, 60.4000)
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- European

—~ Commission

1
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k-value Across Europe

I
1.5 2.0 25 3.0 3.5 4.0 4.5 1.5 2.0 2.5 3.0 3.5 4.0 4.5

K-value fit to Peak Ground K-value fit to 1-second Spectral
Acceleration (PGA) Acceleration



Summary B e,

SHARE Project successfully delivered a pan-European
Model

Compilation of harmonized databases of all
parameters required for PSHA

Adoption of rigorous, standardized procedures in all
steps of the process

Full accounting of epistemic uncertainties for model
components and hazard results

Full transparency and open availability of all data,
results, and methods

Multidisciplinary approach, relying on input from all
branches of earthquake science and engineering

Ensured the definition of proper output specifications
relevant for Ec 8

ELABORATION OF MAPS FOR CLIMATIC AND SEISMIC ACTIONS
FOR STRUCTURAL DESIGN IN THE BALKAN REGION

27-28 October 2015, Zagreb



| o,
ESHM13 - Pathway to Eurocode

« Improvement and Acceptance of ESHM13

e Investigation of factors causing differences
between ESHM13 and existing models

e Updates and improvements at local level - further
contribution from local scientists

« Revision and Version Control

« Application in local/regional risk studies

e Comparison with losses from previous models
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The 2013 European
Seismic Hazard Map
is not an European
Seismic Zonation

Seismic Zones
(Ground Acceleration)

Zone 0 = 0.0g

- Zone 1 =0.075g

Zone 2A = 0.15g

Zone 2B = 0.20g

- European
— Commission

Seismic Zones have to be defined at
the country level by: legislators ,
engineers, practitioners

National Annexes
Zonation is country specific

ELABORATION OF MAPS FOR CLIMATIC AND SEISMIC ACTIONS
FOR STRUCTURAL DESIGN IN THE BALKAN REGION

27-28 October 2015, Zagreb



A.Pinto s 3

S.Drovet . Akkar - S.Hl}ésrgeé?%%len
=0kl phoa g | S i
3 R.Arvidsss"or?gglJ.D.Folr)fgél(\:ﬂé)rengg _B D.Stlgé%%sg}g;a =
Tl P =28 aktopovos S
JaMayordomo aratoric o= & M.B.Demircioglu

G.Valens,lseC.Lindholmﬁ'weath%}'islgj?é;;% K'S%S%tggillligoV.D'Amlco

Radvlian  ~=P.Henshawin, =1
Abgmer = 11CVelle (il P =

ACarvalho S “Viastelic [ Pitiakis F.Scherbaum
ACCosta<= ) Giardin | stléhfgglﬁﬂﬁhswards C.BE%UV&]

F.Donat L.Sousa C-M(“«lett_li_%M.I{oller R.Pinho T.Nikos

-
I I = 0.Scoti
T . I .
LABORATION OF MAPS FOR CLIMATIC AND SEISMIC AC NS
OR STRUCTURAL DESIGN IN THE BALKAN REGION
7-28 October 2015, Zagreb

E
F
2

—

nth

Delavavdi==

;




