> EUCENTRE

/ Europeun Centre for Training and Research in Earthquake Eng]neering

Seismic Risk Assessment of
Italian School Buildings

M PAVIA

RISK CENTRE




~ EUCENTRE

éuropeun Centre for Training and Research in Earthquake Engineering

Contest

M PAVIA

RISK CENTRE




EUCENTRE

European Centre for Training and Research in Earthquake Engineering

M PAVIA

RISK CENTRE




EUCENTRE

European Centre for Training and Research in Earthquake Engineering

M PAVIA

RISK CENTRE




~ EUCENTRE

European Centre for Training and Research in Earthquake Engineering

Target of the Project
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The philosophy of methodologies with progressive level of detail is that

f

\ The building capacity is \ The building capacity is
calculated considering a calculated for the singular
population of buildings with building considering the data
similar structural characteristics from the form
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Selection fo buildings

On-field Structural

/ recognition assessment
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Deliverables
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view the view input data compute real time
seismic risk and output damage scenarios
maps results
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Input Data
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CENSUS OF “ANAGRAFE DELL'EDILIZIA SCOLASTICA”

2ND | EVEL GNDT FORMS FOR MASONRY BUILDINGS
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The school buildings in DB “Anagrafe dell’Edilizia Scolastica” (MIUR) are classified in 47
structural types

seismically
designed

Seismically
designed
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® Edifici georeferenziati
correttamente
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Structural type Number of buildings
Masonry 19749
RC 19637
TOT 39386

19749 19637

B 2 edifici in c.a.
- % edifici in muratura

10117

m masonry
B RC

neglected
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RC masonry total M th 90% h |
1 storey 6355 4850 11205 SR CRAENIEREE
2 storeys 8221 9377 17598
3 st 3413 4209 7622
SToreye 0.38% 0.17% |
4 storeys 1073 1124 2197 1.33% 0.06% = 1piano
. .0 A
5 storeys 334 189 523 5.58% 1.99% 2piani
28.450  Spiani
8 storeys 151 - 151 19.35% ® 4 piani
7 storeys 68 - 68 5 piani
> 8 storeys 22 - 22 =6 piani
=7 piani
total 19637 19749 39386 pla_n‘l .
8e piupiani
0 sconosciuto
20% - 42.69%
" RC
15% - = masonry \
Primary High percentage of
10% - ildi
5% -
Average and Newer High percentage
0% -
nursery primary  average high
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The 19749 masonry buildings are classified in the following vulnerability classes:

 class A= 1488
e class B =4937
e class C =13324

[ | N edifici in classe A
[ I N edifici in classe B
[ N edifici in classe C

H classe A
B classe B

E classe C 7 53%

25.00%
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\ The buildinﬂs Brocessed in Ehase 2 are 3'548I all masonﬂ buildinﬂs ‘

Number of Number of
storeys buildings
1 storey 785
2 storeys 1215
3 storeys 1156
4 storeys 356
5 storeys 36
TOT 3548
1215156
[
i 1 piano
M 2 piani
3 piani
356 4 piani
5 piani
36
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13.3% 21.8%

Ezonal
Hzona?2

zona 3

64.9%
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ATTENTION!

Difficult match due to lack of
GNDT coordination between varius

census — BIG LOSS OF

INFORMATION
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Definition of capacity
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The building’s capacity is defined with reference to 3 damage limit conditions like:

v'  Light damage: the building can be used after the earthquake and does not
need to be retrofit

v'  Severe damage: the building must be retrofit

v' Collapse: the building is not adequate to support the design gravity loads;
retrofitting measures are not applicable, and in any case, not convenient from
an economical point of view. The building must be demolished
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CAoIIapse multiplier

2 ~e ® -

Equivalent simplified system
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Computation of seismic risk
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Seismic hazard based on INGV-DPC
probabilistic study adopted in the current
ltalian regulation

°®0%-1%
1%-2%
2%-5%

®5%-10%

*>10%

By means of a comparison between
capacity of the building and demand
imposed by the earthquake we have
compute:

* The conditional seismic risk
corresponding to the occurrence of
events with a certain return period T, (9
return periods ranging from 30 to 2500
years used in Italian regulation);

« The unconditional seismic risk if the
probability of occurrence of the event in a
certain observation time windows t, (1, 10
and 50 years) is considered.
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~ Average probability of severe damage for 475 years return period of the

[0 50° percentile
54 percentile
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~Unconditional probability Unconditional probability
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Correlation between phase 1 and phase 2
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Correlation between progressive phases in previous study

Masonry buildings RC buildings
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WebGIS
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Closure and Further Developments
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A WebGIS platform has been developed in order to:
1) Digitalize all the available information on italian school buildings
2) ldentify critical conditions on the bases of the seismic risk index, in order to promote
priority programs
3) Compute real time damage scenario in the case of occurrence of an earthquake

A thrid step of the muntifase assessment methodology is under implementation. Such step
uses the results of seismic investigation on school buildings accordind to the regulation anc
coming from a financing program of civil department protection, that was runned at disticts
level.

A new webGIS platform has been implemented for the managment and monitoring of
seismic upgrade of school buildings. This webGIS and the one here presented are
integrated such as when a building is upgraded, its seismic risk index is updated.
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Thanks for your attention
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