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Totale scosse 9532
dal 6 aprile 2009
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OUTLINE

1. Organization of the Italian CP System
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Organization of the Seismic Risk Office AT

Mitigation of Seismic Risk

Office Ill — Evaluation, Prevention and

Seismic Risk Assessment

Vulnerability, Technical
Regulations and post-
Emergency management

Functional
Centre -
SRS

Emergency management
Training and Education

Competence Centres

Monitoring systems

for Seismic Risk:

RELUIS
EUCENTRE

INGV




Functional Centre

THE MAIN
ACTIVITIES OF
THE OFFICE AND
OF THE RELATED
COMPETENCE
CENTRES AR E
MONITORED
AND
SYNTHESISED
IN THE
FUNCTIONAL
CENTRE TO
SUPPORT
DECISIONS
AFTER AN EVENT

Technical

Teams
e

Seismometric network ground
motion parameters (event
localization, magnitudo) to start

SIGE

Strong motion network
Strong motion data to produce
shake maps

Structure monitoring system
network for damage evaluation

Expected structural damage
Expected number of casualties
Economic loss evaluation

Macroseismic survey

Damage survey and safety
assessment



COMPETENCE CENTRES OF DPC *’A

« INGV
(Seismic surveillance, Seismological research projects,
Emergency technical support)

e ReLUIS  ~nitiffffetuio

(Earthguake engineering research projects,
Emergency technical support)

- EUCENTRE &=
(Earthguake engineering research projects,
Emergency technical support)
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2. Seismic Risk in ltaly and the Abruzzo Eqg



COST OF LAST 40 YEARS ITALIAN EARTHQUAKES (M€-2005)
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SEISMIC RISK XXI CENTURY A%

1 &

PROJECTIONS Tranr”

Based on last two century history, the following
numbers can be expected:

500 - 2000 dead or Injured people /year
-> 50000-200000 in the XXI century

€1 -2 billions [ year
- € 100-200 billions in the XXI century

N.B.: The cost estimation is relevant to houses only. Overall costs should include also
public and office buildings, monumental buildings, factories and infrastructure. Possible

increases are of the order of 50-100%
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L’AQUILA 06.04.09: A%
A PECULIAR EARTHQUAKE

The administrative capital of the Region has been hit,
the political world has devoted a great attention to the
event and post-event consequences:

 The mass media attention is spasmodic,
» The amount of scientific data IS enormous,

* A new different model for the emergency and post-
emergency management is being operated

e Special socio-economical problems
e Special emergency and post-emergency management

» Special scientific aspects related to both seismology and
engineering



PRAIALS

High hazard & high vulnerability = high risk ¢

&

- 1D: 2206496920
Data UTC: 2009/04/06 01:32:39
Profondita in km: 8.8

Yt EventoSismico

Classificazione Sismica del Territorio
Nazionale su base Comunale ks
(livelio o paricolosit)
Il ZONA 1 (alto)
ZONA 2 (medio)
ZONA 3 (basso)

ZONA 4 (minimo)

Vuleani

Capoluoghi di Regione
Capolueghi di Provincia
Limiti Regionali

Limiti Provinciali

Limiti Comunali



http://www.itinerarionline.it/laquila_co_3469.htm
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OUTLINE

3. Civil Protection rescue and technical
activities



The first response of CP System




CO-ORDINATION

An Operational Committee

IS set up within the Department of Civil Protection to ensure a unified direction and
coordination of emergency management
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COMITATO OPERATIVO IN LOCO G
DICOMAC
COM 1 COM 2 COM 3 COM 4 COM 5 COM 6 CcCoOM7 COM 8
L’Aquila San Demetrio Pizzoli Pianola Paganica Navelli Sulmona Montorio al
Vomano
1 12 9 8 10 14 20
Comune Comuni Comuni Comuni frazioni Comuni Comuni 15

Comuni




AUXILIARY FUNCTIONS

Technical and
Scientific Support

MEES

Health Assistance Damage Survey

Mass media and Search and Rescue

Information o
activities
Management
4 Local Government
rf- Volunteers
]
. Cultural Heritage
s(») Resources
<) Management

Assistance to
people

Ei Transport and
: Viability Control
Al Telecommunications

Operational

Co-ordination
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Personnel deployed:
MORE THAN
12 000

PEOPLE INVOLVED IN
THE EMERGENCY
ACTIVITIES

Last Update - 16.04.2009

Organization Units
VVF 2245
VVF - CAPI 10
Forze Armate 1487
Corpo Forestale dello Stato 138
Polizia di Stato 647
Arma dei Carabinieri 214
Guardia di Finanza 286
El SMOM 10
CRI 500
Colonne mobili regionali 3367
organizazioni nazionali volontariato 2.296
CISOM 80
CNSAS 2
ISPRA 10
CNR 15
ENEA 7
INGV 36
ENAV 4
H3G 10
TERNA 11
AUTOSTRADE 10
AISCAT 167
ANAS 50
POSTE ITALIANE 49
GRUPPO FERROVIE DELLO STATO 10
ENEL 235
PROVINCIA AQ 252
DPC 120
Total 12268
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http://mmedia.kataweb.it/foto/5421053/8/terremoto-i-soccorsi
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PHASES 2-3: %’A f,_
POST-EVENT TIMETABLE OF TECHNICAL ACTIVITIES L :
TZionkY
2 S EPICENTER AND Collecting and processing of
, MAGNITUDE seismometric network data by INGV
5 EVALUATION
15’ SIMULATED DAMAGE Software simulation of the
, SCENARIOS AND DATA earthquake impact on constructions,
=60’ | PROCESSING OF Collecting and processing of soil and
MONITORING SYSTEMS | strategic building accelerometric data
6h-> SITE SURVEYS FOR Site evaluation of Mercalli Intensity,
MACROSEISMIC AND Geological surveys for landslides,
150 h | cosEisMIC EFFECTS surface faulting and soil liguefaction
6h-> TEMPORARY Installing of temporary soil
MONITORING OF SOIL accelerometric stations and
3m AND STRUCTURES structure monitoring systems
24 h POST — EARTHQUAKE Building inspections for damage and
DAMAGE AND SAFETY usability assessment.
=6 M | ASSESSMENT Provisional works.
Temporary housing.
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:- } * PRESIDENZA DEL CONSIGLIO DEI MINISTRI
= - Dipartimento della protezione civile
Ufficio rischio sismico

B 3-1\1‘*'

RAPPORTO E.S.

Rapporto Emergenza Sismica

Scenario average estimates: about
1200 people involved in building collapse
3 Scala 26000 homeless
18000 unusable dwellings
135000 damaged dwellings

emergenza
sismica

Evento sismico
Comune epicentrale L'aguila (L'Aguila)
Datz 06-04-09 Longitudine 13.33

Ora 03.32 Latitudine 42.33 Magnitude Ml 5.8

Stime cnmp[essi\re { Attenzione: soenanio calcolato su una profondita media ipocentrale di 10 km)
Probabih persone coinvelte in crolli (min-max) 200 2200
Probabil persone senza tetto (min-max) 8700 54000
Probabili abitazioni crollate o inagibili {min-max) 6700 33000
Probabih abitazioni danneggiate (min-max) 61000 207000
Probabile Intensita (MCS) massima raggiunta VIII-IX
Probabili COM/Prefetture da zallertare 16 (+ 46 conES =0 )

Comuni afferenti a1 COM 284 (+ 244 )



Real data

22 bambini (eta inferiore ai 16 anni)

e 300 victims 173 femmine
119 maschi

* 1500 injured

* 65.579 assisted people

» 44.533 buildings (population 130.008) to be
Inspected in the area of Intensity VI (MCS scale).
From the first 60000 surveys about 25% of the
buildings inspected results severely damaged

Fonte: DPC



DPC — STRONG MOTION NETWORK (RAN)

A 213 digital stations connected via GPRS/GSM

A 11 remote digital stations

A 130 scheduled digital stations 7
(within 2008) &

119 analogic stations are not included
in the map

typical
arrangement
of a station

In the near future:
570 (20 km grid)

digital stations
connected in real
time




UFFICIO VALUTAZIONE PREVENZIONE E MITIGAZIONE DEL RISCHIO SISMICO
SERVIZIO MONITORAGGIO DEL TERRITORIO E GESTIONE BANCHE DATI

RAN - RETE ACCELEROMETRICA NAZIONALE

TERREMOTO DEL 6 APRILE 2009 - ore 01:32 (UTC) - AQUILANO - M = 5.8

'.}a

. . Distanza
N. Codice C_aclme Localita Provincia Regione LatN | LongE Pﬁi epicentrale
record | stazione acc. {cmfs~2) tiem
1 | GX066 aqv L'Aquila - V. Aterno - Centro Valle L'Aquila ABRUZZO 42,377| 13,344( 662,599 | / 4,80 \
2 | FAD30 aqq L'Aquila - V. Aterno - Colle Grilli L'Aquila ABRUZZO 42,373| 13,337 504,921 4,30
3 | CUi104 aga L'Aquila - V. Aterno - F. Aterno L'Aquila ABRUZZIO 42,376| 13,339 478,000 3,80
4 | AMO43 aqk Aquil PARK ing. L'Aquila ABRUZZO 42,345| 13,401| 366,285 | \ 5,60 /
5 | EF021 gsa GRAN SASSO (Assergi) L'Aquila ABRUZZO 42,421| 13,519] 148,862
6 | TKD33 cln CELANO L'Aquila ABRUZZ0 42,085| 13,521| 89,381 31,60
7 | BI106 avz AVEZZANO L'Aquila ABRUZZO 42,027] 13,426] 67,687 34,90
8 | CRDD3 orc ORTUCCHIO L'Aquila ABRUZZO 41,954 13,642| 64,399 49,40
0 | BY048 mir MONTEREALE L'Aquila ABRUZZO 42,524 13,245| 02,233 22,40
10| CROO3 sul SULMONA L'Aquila ABRUZZ0 42,089 13,934| 33,656 56,50
11| EKDO7 cht CHIETI Chieti ABRUZZ0 42,370 14,148| 29,411 67,10
12| GE1463 qsq GRAN SASSO (Lab. INFN galleria) L'Aquila ABRUZZO 42,460 13,550 29,165 22,60
13| BX007 fmg FIAMIGNANO Rieti LAZIO 42,268 13117 26,352 19,30
14| DF0O6 ant ANTRODOCO Rieti LAZTO 42,418 13,079| 25,939 23,10
15| BY0O03 csol CARSDLT 1 L'Aquila ABRUZZO 42,101| 13,088 18,295 33,00
16| EI160 boj BOJANO Campobasso  |MOLISE 41,484| 14,472[ 14,171 133,50
17| BHOO3 cds CASTEL DI SANGRO L'Aquila ABRUZZ0 41,787 | 14,112| 09,956 88,50
18| BNO48 tmo TERMOLI Campobasso  |MOLISE 41,989| 14,975 0,843 140,90
19| ZC002 Iss LEONESSA Rieti LAZIO 42,558| 12,969| 9,625 39,10
20| HBOGO spo SPOLETO Perugia UMERIA 42,734 12,741| 9,585 65,90
21| BS029 S5 CASSINO Latina LAZTO 41,486| 13,823 09,436 102,70
22| CUDOB mmpl MOMPED 1 Rieti LAZIO 42,249| 12,748| 8,855 49 20
23| BW024 SPOLETO (cantina) Perugia UMBRIA 42,743| 12,740 7,572 66,70
24| BCO18 isr ISERNIA Isernia MOLISE 41,611| 14,236| 7,186 109,70
25| AL104 ptf PETRELLA TIFERNINA Campobasso |MOLISE 41,696| 14,702 6,855 133,70
26| COooM SUBIACO Roma LAZTO 41,913| 13,106/ 6,680 50,50
27| cBOD4 ass ASSISI Perugia UMBRIA 43,075| 12,604] 6,050 101,70
28] AY026 scp SERRACAPRIOLA Foggia PUGLIA 41,807| 15,165| 5,621 162,40
20| IY045 ssr S. SEVERO Foggia PUGLIA 41,601| 15,374] 5,349 183,40




. . Distanza
N. Ll E_oclme Localita Provincia Regione LatN | Long E e epicentrale
record | stazione acc. (cm/s*2) (Km)

30| AUDSG6 cmr CASTELMAURD Campobasso |MOLISE 41,833 14,712| 5,286 126,90
31| AY081 ctl CATTOLICA Rimini EMILIA R. 43,955 12,736 4,371 186,60
32| BD0D04 ST 5. CROCE DI MAGLTAND Campobasso  [MOLISE 41,711 14,984 4,230 153,20
33| CAD50 cns SANSEPOLCRO Arezzo TOSCANA 43,567 12,143 3,828 168,00
34| QX001 vIrp VAIRAND PATENORA Caserta CAMPANIA 41,333 14,132 3,531 129,40
35| BBOOY sep 5. ELIA A PIANISI Campobasso  [MOLISE 41,625 14,880] 3,514 150,40
36| GKOD4 cmb CAMPOBASSO Campobasso |MOLISE 41,563| 14,652 2905 138,90
37| BM444 nap NAPOLI Ovest Napoli CAMPANIA | 40,799] 14,180 2,600 184,50
38| FOOO3 tls TELESE TERME Benevento CAMPANIA 41,222| 14,5300 2602 158,50
39| AYD17 ric RICCIA Campobasso |MOLISE 41,483| 14,838| 2515 156,50
40| QIos1 mnn MANFREDONIA Foggia PUGLIA 41,634] 15911 2,366 227,30
41| DF032 snm SAN MARINOD EMILIA R. 43,934| 12,449 2322 191,80
42| BUD12 mng MONTE S. ANGELO Foggia PUGLIA 41,704| 15,958] 2,315 :
43| AR0D42 gnl GENZANDO DI LUCANIA Potenza BASILICATA | 40,843 | 16,033 2,210 279,40
44| DM033 vie VIESTE Foggia PUGLIA 41,877] 16,165 2,205 39,70
45| BX001 bne BENEVENTO Benevento CAMPANIA 41,128| 14,785 2,040 180,40
46 | EC009 can CANDELA Foggia PUGLIA 41,203] 15,475 2,025 218,00
47| AV122 hdt BADIA TEDALDA Arezzo TOSCANA 43,707 12,188 1,991 178,80
48| BS035 sdqg S. GIOVANNI ROTONDO Foggia PUGLIA 41,709| 15,733 1,985 192,00
49| BQO56 cnm CASALNUOVO MONTEROTARD Foggia PUGLIA 41,618] 15,105 1,877 166,90
20| EB150 Cer CERIGNOLA Foggia PUGLIA 41,260| 15910 1,750 245,20
51| AT182 for FORLI' Forli - Cesena |EMILIA R. 44,199| 12,042 1,615 232,30
52| AROOG pdm PIEDIMONTE MATESE Caserta CAMPANIA 41,355 14,385| 1,509 139,40
23| BGOG7 stn STURNOD Avellino CAMPANIA 41,018 15,112 1,376 208,00
54| BA125 avl AVELLINO Avellino CAMPANIA 40,923 14,787 1,278 198,10
55| BM130 pic PIANCASTAGNAID Siena TOSCANA 42,850 11,685 1,244 147,10
56| ADOOS bbn BIBBIENA Arezzo TOSCANA 43,748 11,821 1,002 199,60
57| EHOOD3 stl SATRIAND DI LUCANIA Potenza BASILICATA | 40,541 15,642 0,948 277,40

I files con codice alfanumerico (es.: AXO06) si riferiscono a registrazioni accelerometriche di strumenti digitali e sono dati in formato ascii.

Le registrazioni digitali, in unita di (cm/s*2), sono suddivise per le tre componenti del moto; Longitudinale (YLN), Trasversale (XTE),
Verticale (ZUP) piu un header (HDR) e sono tutte campionate a 200 campioni al secondo (sps).

Gli strumenti digitali della RAN sono dotati di ricevitore GPS e quindi hanno un riferimento temporale che ne consente 1’associazione
univoca all’evento sismico.
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MACROSEISMIC SURVEY (QUEST) & A °
: . P -J
Technical teams carry out a quick damage survey to T2ionPY
produce a macroseismic map of the terrltory and |dent|fy the

most affected areas

ABRUZZO EQ

MACROSEISMIC
SURVEY




GEOLOGICAL SURVEY

R_etaihing wall failure
Umbria-Marche, Italy, 1997

Technical teams carry out surveys
aimed at recognising, mapping ,
and evaluating earthquake effects &
on the natural environment:
 landslides

 surface faulting and fracturing

Surface faulting

» soil liquefactions e RS, Irpinia, Italy, 1980
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San Demetrio nei Vestini

(coordinate-. 42,2909 -13,5765)

Tipo effetto: Frane spondali

Descrizione: Crepacci e fenditure nel terreno con
parziale franamento delle sponde del lago,
probabile variazione livello acqua

ISP - AQI0
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TEMPORARY STRONG MOTION MONITORING NETWORK g é

In order to increase the amount of strong 2o
motion data during the aftershocks, a mobile
strong motion network is installed in the

epicentral area

*
- g\l

GSM —serv.SMS GSM —serv.SMS

}

ACCELEROGRAMS Acceleration
PEAKS

Portable instrument
(mobile network)




T

1

1

1

1

1

1

1

1
- = =g ===
T T T T T
o o o o o O
o T e N | = 0
LCr I —_

[Foasywa] uoelaEay

=
=
!

Time [zec]

1 1
1 1
1 1
1 1
1 1
1 1
1 1
R e
' 1 -—
1 1
1 1
1 1
] 1
1 1
1 1
1 1
e i)
T T i [ ' —
1 1 1 [ 1
1 1 1 [ 1
1 1 1 ' 1
1 1 1 [ 1
1 1 1 [ 1
1 1 1 [ 1
1 1 1 ' 1
1 1 1 [ 1
B
T=7 r a T [l
[ 1 1 1 [ 1 -
[ 1 1 1 [ 1
[ 1 1 1 o 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 o 1
[ 1 1 1 [ 1
Fo-d--rma--B-a--r-+---- ™
1 1 1 1 1 1 1 1 1 -
[ 1 1 1 o 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 o 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
I R Y I Y d [E R |
1 1 1 1 —
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1
1 1
1 1
1 1
| —e—m——————— I
1 1
1 1
1 1
1 1 1
1 1 1 T 1 1
1 1 ] 1 ] 1
1 1 1 1 1 1
Fr-=a--r-=- e St il v ]
[ 1 1 1 [ 1
o 1 ] 1 ' 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
o 1 ] 1 ' 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
TR PR IR P KN R S "
[ 1 ' 1 ' 1 =
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 o 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
T SR T D I R R R
[ 1 1 1 o 1 ™
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 o 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 [ 1
[ 1 1 1 o 1
s el s el i et il At il [y e |
Trert T T T Tt T
Ln T Y e e | ﬁ1 dﬁ Eﬂ Dﬂ

[Daziwa] ApooEs,

Time [zec]

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
Leckhooodlcess Lecodososddl =P
v I T '}
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
Loo cooo |-
: 1A
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Les sooo . =
- T
1 1 L
1 1
1 1
1 1
1 1
1 1
1 1
1 1
— [ R ]
1 1 -
1 1
1 1
1 1
1 1
1 1
1 1
1 1
L - - R E i ]
1 1 -—
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| - B By
' 1 1 —
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
T L L
i T —
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| - - - O
r T
1 1 -
1 1
1 1
1 1
1 1
1 1
1 1
1 1
= p————e e - = = = + 4= o
1
1 1
1 1
1
1 1
1
1
1
- ﬂ - o
1
1
1
1
1
1
1
| .“. - =+
1
1
1
1
1
1
1
| EE e e
i i T I T ]
1 [ 1 1 1
1 ' 1 1 [
1 1 1 1
1 1 1 [ 3
1 1 1 1
1 1 1 [ N
1 1 1 1
1 1 1 1
el il alelellie Sttt e g e
T T T T T
L T~ T
L} L} L} nw

[wa] s waoed

=]

Time [zec]




Current number of DPC-RAN A
fixed and temporary (strong motion)"
stations in Abruzzo:

e 21 RAN teletransmitting temporay
stations activated after the
mainshock

17 RAN teletransmitting fixed

stations
e 38 total number RAN stations In

Abruzzo (+ additional stations by
other institutions)
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TEMPORARY MONITORING OF STRUCTURES cf é T

To keep under control some fundamental strategic
buildings in the affected area (hospitals, etc.) and detect
any damage due to aftershocks, 15 monitoring systems
have been installed after the earthquake

slave

I Islave

surrounding .
land % BUILDING

w7 roofing floor
master| |-~

visual contact

Typical sensor layout for temporary
monitoring of buildings

The upper floor is monitored with
two radio-linked biaxial sensors.
A triaxial is added in the
surrounding land.

Elaborations are made in local
mode and immediately
transmitted.
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PRESIDENZA DEL CONSIGLIO DEI MINISTRI
DIPARTIMENTO DELLA PROTEZIONE CIVILE

OSSERVATORIO SISMICO DELLE STRUTTURE
MONITORAGGIO STRUTTURALE NELLE REPLICHE SISMICHE

UFFICIO VALUTAZIONE PREVENZIONE E MITIGAZIONE DEL RISCHIO SISMICO
SERVIZIO MONITORAGGIO DEL TERRITORIO E GESTIONE DELLE BANCHE DATI

PARAMETRI MODALI DEGLI EDIFICI MONITORATI

Freq

.1 [HZz]

Freqg.2 [Hz]

Smorz. 1 [%]

Smorz. 2 [%]

Municipio di Pizzoli (AQ)
(COM 3)

23-4-2009

4.48

(Long.)

6.47 (Trasv.)

3.9

BLS5

Scuola materna Via Scarfoglio
L’AQUILA (COM 1)

Istituto Comprensivo di San
Demetrio Ne’ Vestini (AQ)
(COM 2)

23-4-2009

5.76

(Long.)

6.41 (Trasv.)

3.6

3.0

Corpo centr. Pal.Comando
Sc.Guardia Finanza all'Aquila
(DICOMAC)

22-4-2009

2.46

(Long.)

4.54 (Trasv.)

43

3.1

Istituto comprensivo
capoluogo di Montereale

Corpo lat.SUD Pal.Comando
Sc.Guardia Finanza all'Aquila
(DICOMAC)

22-4-2009

2.46

(Long.)

4.52 (Trasv.)

4.5

33

Corpo lat. NORD Pal.Comando
Sc.Guardia Finanza all'Aquila
(DICOMAC)

22-4-2009

245

(Long.)

4.51 (Trasv.)

4.5

3.1




Municipio di Pizzoli (AQ)  (COM 3) e
0 2

Struttura o m

Comune e Provincia Pizzoli (AQ) s o

Indirizzo Piazza Municipio, 13 — 67017 Pizzoli (AQ) iont

Latitudine; Longitudine 42,4361 N; 13,3017 E

Morfologia Edificio con piano rialzato e piano primo

Sistema costruttivo Muratura

Ingombro massimo in pianta 40.90 mx 13.50 m

Altezza alla gronda

Foto

Piante con sensori




M=4.9

SuEri PGA[g] | PSA[g] | Fa=PSA(i)/PGA(i) | Dmax [mm] | DRIFT max [%o]
©) (4) (5) (6) @)
ggf?g'é(}(g 0.082 0.22 5 5.09 0.59
. 0.073 | A4(X) ' A5-A2 (Y) :
M=4.8
07-04-2009
0.026 0.11 3.00
09:26 UTC 4.30 0.35
M=47 0.034 A7 (X) A7-Al (X)
07-04-2009
: 0.047 0.18 7.05
747 UTC 1 0069 | A7(X) 378 A5-A2 (Y) 0.82
M=5.3
g?gi%%? 0.030 0.10 £ 2.36 027
M=42 0.040 A7 (X) A7-Al (X)
g§f04'2003 0.023 0.082 . .85 0o
=, 3 0.019 | A6(Y) ' A6-A2 (Y) -
(8&2?'6(}%9 Y o 0.54 A 14.50 -
—5 1 / 0.14 A4 (X) ’ A7-Al (X) :
8?? 4' UQOTO(? 0.011 0.042 231 0.99 o
M=4. 0.011 A5 (Y) AS-A2 (Y)
09-04-2009
: 0.011 0.030 0.71
04:32 UTC 1 0010 | A4(X) 273 A5-A2 (Y) 0.08
M=4.0
?gfgg'é(}(? 0.073 0.26 o 6.95 v
M=4.9 0.065 A6 (Y) A7-Al (X)
13-04-2009
_ 0.094 0.22 4.61
2L14UTC | goce | a6 (v) 3.22 ASAS () o
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POST-EARTHQUAKE DAMAGE/USABILITY ASSESSMENT & A
1 0
USABILITY 2 on P

Post-earthquake usability evaluation is a quick and temporarily limited
assessment, based on expert judgement of specially trained technical
teams, on visual screening and on easily collected data, aimed to detect
If, during the current seismic crisis, damaged buildings can be used,
being reasonably safeguarded the human life.

B) USABLE WITH Building is damaged, but can be used when short term
COUNTERMEASURES countermeasures are taken

C) PARTIALLY USABLE Only a part of the building can be safely used

D) TEMPORARILY Building to be re-inspected. Unusable until the new
UNUSABLE iInspection.
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Damage and usability assessment
No. of inspections carried out until 18.05.09

7 April 06 July
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Statistics
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~aiifetis . DAMAGE AND USABILITY OF

SCHOOLS

- Schools had priority in the damage
assessment activities and most of them

were inspected in the first days after the

earthquake

- In ’Aquila municipality 106 school buildings

nave been inspected

- In the Province of L’Aquila,
Inspections in 64 municipalities
have been carried out:

309 buildings were inspected

49%
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Inspections | Percentage Outcome
324 23,3% Edifici AGIBILI No. Inspections
Edifici AGIBILI CON
181 13,0% PROVVEDIMENTI 1373
32 2,3% Edifici PARZIALMENTE AGIBILI
Edifici TEMPORANEAMENTE
85 6,1% INAGIBILI




POST- EARTHQUAKE PROVISIONAL WORKS
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POST-EMERGENCY ACTIVITIES — TEMPORARY HOUSES

S. GIULIANO DI PUGLIA - 2002
INSTALLATION OF TEMPORARY PREFABRICATED TIMBER HOUSES
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Il Decreto Abruzzo del 28 aprile 2009 n.39

| PUNTI PRINCIPALI

Il piano C.A.S.E.

Contributi per laricostruzione e riparazione di edifici pubblici e privati
Imprese, lavoro e famiglia: le agevolazioni

Sospensioni e dilazioni di termini di legge e scadenze

Riduzione del rischio a livello nazionale



Objectives and design pylosophy
STRATEGIA TRADIZIONALE T T T BEED
L alelallallellgllaliells
IMMEDIATO } PROVVISORIO * DEFINITIVO il I - . : 1“[
tende baracche prefabbricate] nuove abitazioni ik 1 kil
! Jl
STRATEGIA ALTERNATIVA 1 *
IMMEDIATO % PROVVISORIO /x: !
tende Abitazioni ad elevati | |
standard qualitativi | 4 o
| 40| 25 ¥ ¥ AR . + of I &

Project C.A.S.E.
OBJECTIVE: »

mici sostenibili ed ecocompatibil

150 buildings L C.a.s:€.

- o
ﬂ ; e 4000 apartments for
e S S
- Abitazioni e quartieri disponibili in cinque/sei mesi ® 12-14000 h O m el eSS
- Sicurezza antisismica di “isolato urbano”
- Elevato livello dello standard abitativo
- Elevato livello tecnologico orientato all’autosufficienza impiantistica ® I N 6 M O NTH S

- Sostenibilita ambientale e bioedilizia I
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MICROZONATION

The reconstruction activities cannot reach
full effectiveness without an improvement
of the knowledge of local site effects.

CP has started a microzonation study In
MCS>=7 areas, to be completed within
september 2009, according to the recently
published guidelines for microzonation.



G8 MEETINGS IN L'AQUILA
SEISMIC SAFETY



Strong motion records (RAN)

By | - s
Buildings hosting G8 experlenced stronger earhquake than
current code design earthquake requires

Accelerazione (g)

¢ ©2009.Go gt ;- ¢...<~ CSE T N
eznung}Atl ﬁ,@ )

©12009/EuropajTiechnologie

Image @2{!09Dgt T



+9%, | Seismic safety of the buildings of the
- School of “Guardia di finanza” — L’Aquila
"0’ | INVESTIGATIONS AFTER THE QUAKE

1. Visual inspection for damage and post-earthquake safety

assessment

-> Slight damage to non structural elements
- NO structural damage

2. Re-evaluation of the design documents
- Compliance with modern seismic code detailing

3. Material (concrete) testing
- Compliance with design requirements

4. Dynamic identification

5. Permanent dynamic monitoring
- 6 buildings now -> 16 buildings during G8

6. Re-analysis for seismic safety assessment
=2 in progress =2 positive preliminary results
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Summary of investigations carried out until nowA :

Type of investigation quantlt%
Material (Concrete) Non-destructive tests (SonReb type) 500
[esilng Tests on drilled cores 80
Dynamic Dynamic characterisation of structures (No. of buildings) 50
characterisation of
structures Continuous monitoring 6
Modellazione Numerical analysis of seismic risk (VC) 16
SR Finite element numerical analysis 20
Competence Centre . . No. of
of Civil Protection University operators
University of Basilicata 10
— » University of Naples - Federico |l 6
I University of Perugia
University of Molise 4
!Eucentre University of Pavia 20

TOTAL OPERATORS

46




COMPETENCE CENTRES OF DPC LA

2= .l T210nPY
« INGV

(Seismic surveillance, Emergency technical support,
Seismological research projects)

e RELUIS  ~stipfffetusic

(Emergency technical support,
Earthqguake engineering research projects)

- EUCENTRE &=
(Emergency technical support,
Earthguake engineering research projects)

In the past three years,
PC research funds amounted to about 10 M€ / year




CONCLUSION

The effectiveness of the response of Civil
Protection to the seismic event of Abruzzo can
be ascribed to the full involvement and
cooperation of the different components of the
Civil Protections system, including the volunteer
organisation.

Rescue operations and technical evaluations
could therefore fully exploit the great potential of
all of them.



As far as the scientific components are cf A
concerned, their support to technical evaluations.’

has come out to be precious in many activities
due to their structured involvement through the
competence centers, to:

e Monitor soil and structures with mobile instrumentation,
to evaluate aftershock effects,

* survey earthquake effects on natural (landslides,
liguefactions, soill fractures, etc.) and built environment
(macroseismic survey, damage assessment, etc.).

Also In post-event activities important synergies are
established between research and CP:

EARTHQUAKES REPRESENT FULL SCALE
EXPERIMENTS THAT PROVIDE SIGNIFICANT AND
STIMULATING HINTS FOR SCIENTISTS.




THANKS

FOR YOUR
ATTENTION
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