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THE ABRUZZO EARTHQUAKE IN 2009

2009/04/06 01:32:39 (Mw 6.3) - AQV

MAINSHOCK OF THE EARTHQUAKE WITH EPICENTER IN ABRUZZO (DATE
06/04/2009; 3.32 AM; MAGNITUDE 5.8) WAS RECORDED BY 57
STATIONS OF THE ACCELEROMETRIC NATIONAL NETWORK (RAN).
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DAMPING RATIO) ARE CHARACTERIZED FROM HIGH ACCELERATION IN THE

THE ABRUZZO EARTHQUAKE IN 2009
LOW PERIOD RANGE, SO THAT RIGID STRUCTURES ARE SUBJECTED TO

VERY HIGH FORCES. _ _ Pseudo-Acceleration Response Spectra

PSEUDO-ACCELERATION RESPONSE SPECTRA (5% OF EQUIVALENT
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EMERGENCY MANAGEMENT

e THE R.A.N. REGISTERED THE EARTHQUAKE ON MONDAY 06/04/2009 AT 3:32 LOCAL TIME. IMMEDIATE ALARM.
® THE MAIN HEADS OF EMERGENCY MANAGEMENT WERE PICKED UP FROM HOME. AT 5:30 MET IN ROME:

- PRIME MINISTER

- HEAD OF NATIONAL CIVIL PROTECTION

- HEAD OF NATIONAL FIRE BRIGADES

- HEAD OF RED CROSS

- HEAD OF NATIONAL ARMY

- ETC.
e [N THE MEANWHILE, A SPECIAL CIVIL PROTECTION SOFTWARE RUN, AND GIVEN THE ACCELOROMETRIC REGISTRATION AND THE AREA STRUCK BY
THE EARTHQUAKE, GAVE AS A RESULT THE: POSSIBLE EARTHQUAKE SCENARIO:

- NUMBER OF INVOLVED PEOPLE
- NUMBER OF COLLAPSED BUILDINGS
- PEOPLE INVOLVED IN COLLAPSES (DEAD/SURVIVED)
- PEOPLE LEFT HOMELESS
- DAMAGE TO INFRASTRUCTURAL NETWORK
- ETC.
® THE FIRST EMERGENCY OPERATIONS STARTED IMMEDIATELY. HEADQUARTERS WERE PLACED IN COPPITO. THE FIRST EMERGENCY WAS ALMOST
CONCLUDED ON THURSDAY 09/04/2009.

e ON FRIDAY 10/04/2009 THE ORDINARY FIRST LEVEL BUILDING INSPECTIONS STARTED.

THE MANAGEMENT OF THE EMERGENCY



E . "
f A~ i OTINNNILY
THE MANAGEMENT OF THE EMERGENCY - o @ H“ oo )

PROF. FRANCESCA DA PORTO “"T}?:f"":% = g:g'?mn - IK; R

L’AQUILA - HISTORICAL CENTRE

HEADQUARTERS IN CopPITO, AQ

THE MANAGEMENT OF THE EMERGENCY
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EMERGENCY ACTIONS ON CULTURAL HERITAGE

e THE FIRST MEETING TO COORDINATE INSPECTIONS ON CULTURAL HERITAGE BUILDINGS WAS HELD ON TUESDAY 14/04/2009, AND THE WORK
ON CH STARTED ON 15/04/20009.

e ACTIVITIES ON CULTURAL HERITAGE (SO CALLED ‘FUNZIONE 15’) ARE JOINTLY MANAGED BY:

- THE MINISTRY OF CULTURAL HERITAGE

- THE GLABEC POOL OF EXPERTS (UNIPD; POLIMI; UNIGE)

* SUPPORTED BY

- THE NATIONAL FIRE BRIGADE FOR SAFETY (STRUCTURAL EVALUATIONS; CERTIFYING FIT FOR HABITATION).

- THE NATIONAL CIVIL PROTECTION FOR GENERAL MANAGEMENT (COORDINATION WITH OTHER FUNCTIONS).

THE MANAGEMENT OF THE EMERGENCY
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EMERGENCY ACTIONS ON CULTURAL HERITAGE

- INSPECTING CH BUILDINGS AND COMPILING FIRST LEVEL FORM FOR DAMAGE ASSESSMENT

® THE ‘FUNZIONE 15’ MAIN ACTIVITIES CONSIST OF:

- MAKING FIRST ECONOMICAL ASSESSMENT OF DAMAGE AND CERTIFYING FIT FOR HABITATION
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EMERGENCY ACTIONS ON CULTURAL HERITAGE

- DESIGNING, SUPERVISING, COORDINATING THE EMERGENCY INTERVENTIONS

A1 - TIPOLOGIA DEI BENI ARTISTICI PRESENTI

TIPOLOGIA Num superficie E_T_[F_{O_l_g_::m Num. | superficie
Affreschi d i | ol B i Dipinti mobili su vario supporto | J o 4] kg )
Mosaici J ==l = A e | ‘ Arred) (soffitti, amboni. pulpito, stall corali) ’ Q| _JlJ | B 1 |
Stucchi a R X 1 E Decorazioni plastiche mobili | O 1 A J 1
Arazzi J B - | Manufatti in carta e pergamena | 8] S 1))
Altari / statue | O | g E Reperti archeologici | O 1 .
Lbri/Stampe [ O [ 1) | 111 |lam lof JJf 1
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EMERGENCY ACTIONS ON CULTURAL HERITAGE

- GENERAL COORDINATION, INCLUDING COORDINATION WITH ACTIVITIES ON ORDINARY BUILDINGS AND INFRASTRUCTURES;
CREATION OF LIST OF PRIORITIES; VISITS OF EXPERTS, COLLECT QUERIES OF ‘MONUMENT’ ADOPTION FROM ITALIAN AND
FOREIGNER PUBLIC BODIES AND PRIVATE ENTITIES; ETC.

- UNDERSTANDING THE EFFECT OF THE EARTHQUAKE ON THE CH BUILDINGS AND, IN PARTICULAR, UNDERSTANDING THE
EFFECTS OF PAST INTERVENTIONS ON THE BEHAVIOR SHOWN BY CH STRUCTURES

THE MANAGEMENT OF THE EMERGENCY
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STRUCTURAL EXPERT -
UNIVERSITY

INSPECTIONS ON C.H BUILDINGS

HOW THE INSPECTION
WORKS....

EXPERT OF ANTIQUES -
MINISTRY OF CH
i
CHURCHES
s o SAFETY EXPERT —
d PALACES A NATIONAL FIRE

e == BRIGADES

SPECIAL SURVEY
FORMS FOR CH
BUILDINGS

> 10 THE MANAGEMENT OF THE EMERGENCY
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FIRST LEVEL SURVEY FORM FOR C.H BULDINGS

A

SCHEDA PER IL RILIEVO DEL DANNO Al BENI CULTURALL - PALAZD
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e . =
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THEY ALLOW TO:
e |dentify and quantify damage
e Economical estimation of damage

e Certify (or not) fit for habitation
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Pima senone

e .

e Propose emergency interventions

THE MANAGEMENT OF THE EMERGENCY



3 A0

© A vormo Rl

]
THE MANAGEMENT OF THE EMERGENCY - E-3
PROF. FRANCESCA DA PORTO isane,

1 -
ameare (52) apavn : |K§ R

Age - RFERIMENTO SCHEDA DELLA VULNENABILITA' DELLE CHIESE
[ireches 1311 ¥ iTrge L8 13 113 $fewe LI L L LI LI EN 11 1IT]

ABACO DEI MECCANIZMI DI COLLAS3O DELLE CHIESE

1. RIBALTAMENTO DELLA FACCIATA 2 MECCANISMI NELLA SOMMTA DELLA FACCIATA
Aqs - STATO DI NMANUTENDONE GENERALE o
Boo OIO-:‘: D | Senmserma D | Pessere 0 llnmw ju |
Evertus lenicri ewinterd NOO[ S0 |Ustes O Estoss O G O
Asgs - DANNO SISMICO (Almco de meccaniars d collessd delle chiese )
Livenio & Do ENTINCAZIONS D81 CANG
0- 00000 seeece d daree |- BOOO0 devo beve 2-BEC00 swvemodersd ) deneo sares
J-EERIE deve grevs 4-EEERD devo mclo gaw S -BEEEE oo m} SeTro reywes
D GTEETerss
1 RBALTAMENTO DELLA FACCIATA a
datre | Desmacon SELLA FACCIATA DACLE PRET] O EVIDENT! FUCKK AN 0000
2 MECCANSM NELLA SOMMITA DELLA FACCIATA I a ‘
FORAL TAMENTO DL TIMAANG, COM LESIONE ORIZIONTALE O A V ~ DiSGREGATIONE DELLA MURATURA
SIS 15 SCOMRIMENTO DL CORDOLD ~ ROTADIONE DELLE CAPRATE 30033
-} MECCANISMI NEL MAND DELLAFACQATA I a
LESIon INCLINATE (TAGLO| — LEsices T L = ALTRE FESSURAZOM O ;
danne | ey 00032
4 PROTIRO — NANTECE I a
LESION MEGLI ARCHE O NELLA TRABEADONE PER ROTAZOME DELLE COLONME ~ DR TACCD BALLA
GARNS | pACCITA - MARTELLAMENTO 03000
5 MSPOSTA TRASVERSALE DELL'ALLA I a |
A LESIOM MBGL! ANCOM [CON BVENTUALE NELLA VOLTA) ~ o, CELLE PARET) : 1
CATERALS — LESIOM A TASLIO MELLE VoL TE — FLUOM POMIGC § SCUACCUMENTO NELLE COLCHNE 230033 | ey
8 MECCANSM (X TAGUO NELLE PARET) LATERAL (REPOSTALONGTUDINGE) | O Lt ey | H ¢ ‘\l
LESIH INCLINATE [S0vacLE ) - Lisscon o LA e N Ny
il [y 003300 ! 2§ oy
7 FUSPOSTA LONGITUDINALE DEL COLONNATO NELLE CHIESE A MU NAVATE I (= | 7 - SESPOSTA LONQITUDINALE DEL COLONNATO 8- VOLTE DELUALLA O DELLA NAVATA CENTRALE
LESION MBGLI ARCHI O NEGL ARCHETIAM LOMTUOMALS ~ SCHACCNMENTO 10 LESIONI ALLA BASE - . . -
GRS | 8 PRASTIE - LERION A TAGLO NELLE VOXTE DELLE WAWATE LATERALI 033200 | I
& VOLTE DELLA NAVATA CENTRALE a “3 ) i )
derne | LESION MELLE VOLTE DELL' AULA CENTIALE ~ SCOMMERSION DELLE VOLTE SRGLI ARCOM 30030 iy - - Un
9 VOLTE DELLE NAVATE LATERAL! | = I ' R R
darne | LESION MELLE VOLTE O SCOMMERSICN DAGL! AMCOM O DALLE MARET LATERAL a0033
e TSBALTAMENTO DELLE PARET! X ESTREMTA DEL TRANSETTO I a
9 - VOLTE DELLE NAVATE LATERAL) 10 - FUBAL TAMENTO PARETI DEL TRANSETTO
DATACCO DELLA PARETE FRONTALE DALLE PARET) LATERAL] ~ FUBAL TAMENTO O (ISGRBOADON . -
darnc 200320 S —
e — s — — . / .
Aqp- INDICE Dl DAMRG N | B ’I S R
o \:. x:/ ‘..__“—:., g O ,, P |
. . | N |
R I P ——— R [l [y PP p )y = X\
R r——p— = ‘\ e
E— 4 ~ ™ ,‘j
13 ARCH TFOONFALL I 5 | |l [ N
LEmces ML ARCO - S -5 e AULA BAsE - - A
darre | o e 20009

o v tuz seer e = ZMENT OF THE EMERC



THE M ANAGEMENT OF THE EMERGENCY
PROF. FRANCESCA DA PORTO

1SRAEL ARSI

ANTIQUITIES
AUTHORITY

L3
IKIR
N
:

21 - ELEMENT) [¢ COPERTUIRA: ABSIDE

2 - MBALTANE

23 - MECCAMEM DI TAOUIO NELLE CAPPELLE

24 -VOLTE DELLE CAPPELLE

25 INTESAZION! IN PROSSIMITA' Of IRREGOLANITA

26 - ASGETTI (VELA, GUGLIE, PINNACOU, STATUE)

27 - TORRE CAMPANASEA

'\.-/ "‘-/J 'l

28 - CELLA CAMPANARIA

11 - NECCANISMI Df TAGUO DEL TRANSETTO

FIRST LEVEL SURVEY FORM FOR CHURCHES

12 -VOLTE DEL TRANSETTO

|
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15 - LANTERNA

16 - RBALTAMENTO DELL'ABSIDE

17 - MECCANISMI DI TAGUIO NELL'ABSIDE

15 - VOLTE DEL MESSITERO O DELL'ABSIDE

Modele ADC FCMOPC MBAC 2008

10~ ELEMENT! Df COPERTURA: AULA
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INSPECTIONS ON C.H BUILDINGS

Special aerial inspections with National Fire Brigades means (San Marco Church, LAquila).

THE MANAGEMENT OF THE EMERGENCY



THE M ANAGEMENT OF THE EMERGENCY

PROF. FRANCESCA DA PORTO

ISRAEL
ANTIQUITIES
AUTHORITY

L A e

1 L3
' IK'R
' N

SURVEYS - UPDATED NOVEMBER 2009

EMERGENCY ACTIONS: STATISTICS

INTERVENTION ON CHURCHES - UPDATED NOVEMBER 2009

. AL
-
®Inprog V!
ba9 B Palace
¥ o B " T ) )
ther Typologses (F s, Wa - ‘ . Prok \ ' put Na
wb n
VIABILITY ASSESSMENT ON C.H. - UPDATED NOVEMBER 2009
Church Palaces
o Sale Number % Number %
W Safe with Percauti Safe 324 33% 50 8%
& Partially Unsafe Safe with Percautions 161 17% 51 8%
Partially Unsafe 28 3% 20 3%
el L Temporaneamente Inagibile 88 9% 10 2%
® Unsak Unsafe 367 38% 485 75%
® Unsale due to External Cause Unsafe due to External Causes 5 1% 33 5%
Total 973 649

THE MANAGEMENT OF THE EMERGENCY
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HOW THE EMERGENCY INTERVENTIONS WORK...

ACTIVITIES ON CULTURAL HERITAGE “FUNZIONE 15”: EMIERGENCY INTERVENTIONS

1.NEW SURVEY 2.INTERVENTION PROJECT 3.DISCUSSION AND JOINT DECISION

Art
Historian\Architect\Engineer

MiBAC

Safety Expert
FIRE BRIGADE (VVF)

Structural Engineers

UNIVERSITY
4.THE INTERVENTIONS WILL BE EXECUTED BY THE FIRE BRIGADE . T

(VVF) OR BY PRIVATE COMPANIES. IN THE FIRST CASE, THE
SUPERVISION OF THE WORK WILL BE OF THE UNIVERSITY
TECHNICIANS RESPONSABILITY AND IN THE SECOND CASE OF THE

MIBAC (MINISTERO PER | BENI E LA ATTIVITA CULTURALI)
TECHNICIANS.

THE MANAGEMENT OF THE EMERGENCY
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EMERGENCY INTERVENTIONS
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EMERGENCY INTERVENTIONS

SUPERFICIAL PROJECTION WITH NATURAL HYDRAULIC LIME MORTAR, FAST HARDENING AND REDUCED SHRINKAGE.

WALL STABILIZATION

:
THE MANAGEMENT OF THE EMERGENCY
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IVIECHANISM: OVERTURNING OF THE FACADE INTERVENTION: S. GIUSTA, BAZZANO

INTERVENTIONS:

> SHORING AND TIMBER FRAMES
> BINDING WITH STEEL TIES

> PROVISIONAL ROOF

THE MANAGEMENT OF THE EMERGENCY
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IMECHANISM: OVERTURNING OF THE FACADE INTERVENTION: EVANGELIC CHURCH, AQUILA

INTERVENTIONS:
> CONSTRAINING TIMBER FRAME
> BINDING WITH STEEL TIES

~  DETAIL OF THE
ANCHOR PLATES

THE MANAGEMENT OF THE EMERGENCY
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INTERVENTIONS:

> BINDING WITH POLYESTER TAPES AND SPACING
WOODEN ELEMENTS

> PROVISIONAL ROOF

MECHANISM: OVERTU';F;;\'G OF THE FACADE INTERVENTION: S. PIETRO DI COPPITO, UAQUILA

THE MANAGEMENT OF THE EMERGENCY
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IMIECHANISM: SHEAR DAMAGE ON THE TRANSEPT

INTERVENTIONS:
> SHORING AND TIMBER FRAME
> BINDING OF THE TRANSEPT’S FACADE

THE MANAGEMENT OF THE EMERGENCY
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IVIECHANISM: SHEAR DAMAGE ON THE TRANSEPT INTERVENTION: S. DOMENICO, AQUILA

INTERVENTIONS:
» SHORING AND TIMBER FRAME
> BINDING OF THE TRANSEPT’S FACADE

EXECUTION

THE MANAGEMENT OF THE EMERGENCY
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MECHANISM: TRANSVERSAL RESPONSE OF THE HALL INTERVENTION: S. MARGHERITA, UAQUILA

INTERVENTIONS:

> RETAINING BY MEANS OF TIMBER FRAME, STEEL TIES
AND CONSTRAINING BEAM

THE MANAGEMENT OF THE EMERGENCY
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IVIECHANISM: OUT-OF-PLANE DEFORMATION OF THE INTERVENTION: S. GEMMA, GORIANO SICOLI
FRONTAL FAGADE

INTERVENTIONS:
> SHORING, WOODEN STRUCTURE
» CONFINEMENT BANDAGES

THE MANAGEMENT OF THE EMERGENCY
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INTERVENTIONS:
> CONFINEMENT WITH STEEL TIES AND PLATES
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MECHANISM: OUT-OF-PLANE INTERVENTION: S. GIOVANNI CHURCH, CASENTINO

DEFORMATION OF THE APSE INTERVENTIONS:

> SUPPORTING OF THE APSE BY MEANS OF A MIXED
STEEL-WOODEN STRUCTURE

http://www. inabruzzo.it
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MECHANISM: OUT-OF-PLANE INTERVENTION: S. GIOVANNI CHURCH, CASENTINO

DEFORMATION OF THE FACADE INTERVENTIONS:

5 > CREATION OF A SUPPORTING WOODEN FRAME
ESIGN

EXECUTION

http://lwww. inabruzzo.it
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S. MARCO, LAQUILA
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S. MARCO, LAQUILA
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S. MARCO, AQUILA: INTERVENTIONS
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THE SPANISH FORTRESS, LAQUILA
MAIN DAMAGES:

SHEAR CRACKS IN THE WALLS,

OUT OF PLANE OVERTURNING AND BENDING MECHANISMS;
DAMAGE TO ARCHES AND VAULTS,

LOCAL COLLAPSE OF FLOORS AND VAULTS.

>
>
>
>

e e | 3 oY e i o hacned oo

- -“‘*"'7'" o=l e -
: Y

THE MANAGEMENT OF THE EMERGENCY



THE M ANAGEMENT OF THE EMERGENCY
PROF. FRANCESCA DA PORTO

DOMANNRLRLLL

MAIN DAMAGES

SHEAR CRACKS IN THE WALLS,

>
» OUT OF PLANE OVERTURNING AND BENDING MECHANISMS;
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MAIN DAMAGES THE SPANISH FORTRESS, LAQUILA

SHEAR CRACKS IN THE WALLS,

OUT OF PLANE OVERTURNING AND BENDING MECHANISMS;
DAMAGE TO ARCHES AND VAULTS,

LOCAL COLLAPSE OF FLOORS AND VAULTS.

V V V V

THE MANAGEMENT OF THE EMERGENCY



E " "
f A~ i OTINNNILY
THE MANAGEMENT OF THE EMERGENCY - o @ BMB oo )

PROF. FRANCESCA DA PORTO ssane. () I - IKf R

Aheeaw 357 apvn

THE SPANISH FORTRESS, LAQUILA

THE MANAGEMENT OF THE EMERGENCY



THE MANAGEMENT OF THE EMERGENCY Bl o b o

PROF. FRANCESCA DA PORTO isaaEL

ANTIQUITIES ([
AUTHORITY

J

shil

PROSPETTO-SEZIONE CC'

THE MANAGEMENT OF THE EMERGENCY



E . "

. A~ i OTINNNILY
THE MANAGEMENT OF THE EMERGENCY - o @ H“ oo )
PROF- FRANCESCA DA PORTO israeL AN gy IK; R

AnNTIQUITES (SS22)
AUTHORITY \ K./

THE MANAGEMENT OF THE EMERGENCY



THE M ANAGEMENT OF THE EMERGENCY
PROF. FRANCESCA DA PORTO

@ ' oto*nnn. TIAKERE
IKg. R
|

—— 4 THE SPANISH FORTRESS: INTERVENTIONS

N B o

N 1

“schema in pianta dell'intervento

THE MANAGEMENT OF THE EMERGENCY



N TIA'N
-
IKIR
'

THE M ANAGEMENT OF THE EMERGENCY
PROF. FRANCESCA DA PORTO

E @ 'omAN

m\"

_|L\'" _

THE MANAGEMENT OF THE EMERGENCY



ENGINEER’S SEMINAR: HISTORIC BUILDINGS AND EARTHQUAKE m @) MR oo R

03 Arvon 1:3)

0
IK. R
i

11-12 DecemBER 2011, MIKVE ISRAEL, ISRAEL aodtines &2

THANK YOU!

SPEAKER: PROF. FRANCESCA DA PORTO
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