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THE MANAGEMENT OF THE EMERGENCY 
 

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). 

Report by Masi & Chiauzzi, available at: http://www.reluis.it  
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L’AQUILA 

Report by Masi & Chiauzzi, available at: http://www.reluis.it  

Sa-max: 1,61g; T=0,10s 

Sa-max: 1,47g; T=0,16s 

Sa-max: 1,24g; T=0,04s 

PSEUDO-ACCELERATION RESPONSE SPECTRA (5% OF EQUIVALENT 
DAMPING RATIO) ARE CHARACTERIZED FROM HIGH ACCELERATION IN THE 
LOW PERIOD RANGE, SO THAT RIGID STRUCTURES ARE SUBJECTED TO 
VERY HIGH FORCES.  
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• 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. 
• IN 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. 

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

EMERGENCY MANAGEMENT 
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HEADQUARTERS IN COPPITO, AQ 

L’AQUILA - HISTORICAL CENTRE 
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• THE FIRST MEETING TO COORDINATE INSPECTIONS ON CULTURAL HERITAGE BUILDINGS WAS HELD ON TUESDAY 14/04/2009, AND THE WORK 
ON CH STARTED ON 15/04/2009. 

 
• 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).  

EMERGENCY ACTIONS ON CULTURAL HERITAGE 
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• THE ‘FUNZIONE 15’ MAIN ACTIVITIES CONSIST OF: 
 

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

  
- MAKING FIRST ECONOMICAL ASSESSMENT OF DAMAGE AND CERTIFYING FIT FOR HABITATION 

CHURCHES PALACES 

EMERGENCY ACTIONS ON CULTURAL HERITAGE 
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- DESIGNING, SUPERVISING, COORDINATING THE EMERGENCY INTERVENTIONS 
 
 
 
 
 
 

 
 
 
 
- COORDINATION WITH ART HISTORIANS FOR CATALOGUING WORK OF ARTS AND FOR THEIR RESCUE 
 
 
 
 
 
 
 

EMERGENCY ACTIONS ON CULTURAL HERITAGE 
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- 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 
 

EMERGENCY ACTIONS ON CULTURAL HERITAGE 
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> 10 

CHURCHES 

PALACES 

STRUCTURAL EXPERT - 
UNIVERSITY 

EXPERT OF ANTIQUES – 
MINISTRY OF CH 

SAFETY EXPERT – 
NATIONAL FIRE 

BRIGADES 

SPECIAL SURVEY 
FORMS FOR CH 

BUILDINGS 

HOW THE INSPECTION 
WORKS…. 

INSPECTIONS ON C.H BUILDINGS 
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CHURCHES PALACES 

THEY ALLOW TO: 

• Identify and quantify damage 

• Economical estimation of damage 

• Certify (or not) fit for habitation 

• Propose emergency interventions 

FIRST LEVEL SURVEY FORM FOR C.H BULDINGS 
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FIRST LEVEL SURVEY FORM FOR CHURCHES 



THE MANAGEMENT OF THE EMERGENCY 
PROF. FRANCESCA DA PORTO 

THE MANAGEMENT OF THE EMERGENCY 
 

FIRST LEVEL SURVEY FORM FOR CHURCHES 



THE MANAGEMENT OF THE EMERGENCY 
PROF. FRANCESCA DA PORTO 

THE MANAGEMENT OF THE EMERGENCY 
 

FIRST LEVEL SURVEY FORM FOR CHURCHES 
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Special aerial inspections with National Fire Brigades means (San Marco Church, L’Aquila). 

INSPECTIONS ON C.H BUILDINGS 
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EMERGENCY ACTIONS: STATISTICS 

Number % Number %

Safe 324 33% 50 8%

Safe with Percautions 161 17% 51 8%

Partially Unsafe 28 3% 20 3%

Temporaneamente Inagibile 88 9% 10 2%

Unsafe 367 38% 485 75%

Unsafe due to External Causes 5 1% 33 5%

Total 973 649

PalacesChurch

SURVEYS - UPDATED  NOVEMBER 2009 

VIABILITY ASSESSMENT ON C.H. - UPDATED  NOVEMBER 2009 
 

INTERVENTION ON CHURCHES - UPDATED  NOVEMBER 2009 
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ACTIVITIES ON CULTURAL HERITAGE “FUNZIONE 15”: EMERGENCY INTERVENTIONS 

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

4.THE INTERVENTIONS WILL BE EXECUTED BY THE FIRE BRIGADE 
(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 I BENI E LA ATTIVITÀ CULTURALI) 
TECHNICIANS. 

Art 
Historian\Architect\Engineer 

 MiBAC 

Safety Expert 

FIRE BRIGADE (VVF) 

Structural Engineers 

UNIVERSITY 

HOW THE EMERGENCY INTERVENTIONS WORK… 
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SAF (Special National Fire Brigade Groups) at work at the Madonna degli Angeli, Civita di Bagno. 

EMERGENCY INTERVENTIONS 



THE MANAGEMENT OF THE EMERGENCY 
PROF. FRANCESCA DA PORTO 

THE MANAGEMENT OF THE EMERGENCY 
 

EMERGENCY INTERVENTIONS 
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EMERGENCY INTERVENTIONS 
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WALL STABILIZATION 

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

EMERGENCY INTERVENTIONS 
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MECHANISM: OVERTURNING OF THE FACADE 

INTERVENTIONS: 
 SHORING AND TIMBER FRAMES 
 BINDING WITH STEEL TIES 
 PROVISIONAL ROOF 

INTERVENTION: S. GIUSTA, BAZZANO 
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THE MANAGEMENT OF THE EMERGENCY 
 

INTERVENTIONS: 
 CONSTRAINING TIMBER FRAME 
 BINDING WITH STEEL TIES 

DETAIL OF THE 

ANCHOR PLATES 

INTERVENTION: EVANGELIC CHURCH, L’AQUILA MECHANISM: OVERTURNING OF THE FACADE 
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THE MANAGEMENT OF THE EMERGENCY 
 

INTERVENTIONS: 
 BINDING WITH POLYESTER TAPES AND SPACING 

WOODEN ELEMENTS 
 PROVISIONAL ROOF 

INTERVENTION: S. PIETRO DI COPPITO, L’AQUILA MECHANISM: OVERTURNING OF THE FACADE 
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INTERVENTIONS: 
 SHORING AND TIMBER FRAME 
 BINDING OF THE TRANSEPT’S FACADE 

INTERVENTION: S. DOMENICO, L’AQUILA MECHANISM: SHEAR DAMAGE ON THE TRANSEPT 
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STEEL TIES 

TIMBER 

FRAME 

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

EXECUTION 

DESIGN 

INTERVENTION: S. DOMENICO, L’AQUILA MECHANISM: SHEAR DAMAGE ON THE TRANSEPT 
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DETAIL OF THE 

CONSTRAINING BEAM 

INTERVENTIONS: 
 RETAINING BY MEANS OF TIMBER FRAME, STEEL TIES 

AND CONSTRAINING BEAM 

INTERVENTION: S. MARGHERITA, L’AQUILA MECHANISM: TRANSVERSAL RESPONSE OF THE HALL 
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INTERVENTION: S. GEMMA, GORIANO SICOLI MECHANISM: OUT-OF-PLANE DEFORMATION OF THE 
FRONTAL FAÇADE 
 INTERVENTIONS: 

 SHORING, WOODEN STRUCTURE 
 CONFINEMENT BANDAGES 
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INTERVENTIONS: 
 CONFINEMENT WITH STEEL TIES AND PLATES 
 SHORING OF THE OPENINGS 

INTERVENTION: S. MICHELE CHURCH, VILLA S.ANGELO MECHANISM: DAMAGE OF THE BELL TOWER 
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http://www. inabruzzo.it  

MECHANISM: OUT-OF-PLANE 
DEFORMATION OF THE APSE 
 

INTERVENTIONS: 
 SUPPORTING OF THE APSE BY MEANS OF A MIXED 

STEEL-WOODEN STRUCTURE 

INTERVENTION: S. GIOVANNI CHURCH, CASENTINO 
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INTERVENTION: S. GIOVANNI CHURCH, CASENTINO 

http://www. inabruzzo.it  

DESIGN 

EXECUTION 

MECHANISM: OUT-OF-PLANE 
DEFORMATION OF THE FAÇADE 
 

INTERVENTIONS: 
 CREATION OF A SUPPORTING WOODEN FRAME 
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S. MARCO, L’AQUILA 
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S. MARCO, L’AQUILA: INTERVENTIONS 
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S. MARCO, L’AQUILA: INTERVENTIONS 
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THE SPANISH FORTRESS, L’AQUILA 
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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. 

THE SPANISH FORTRESS, L’AQUILA 
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THE SPANISH FORTRESS, L’AQUILA 
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PROSPETTO-SEZIONE CC'

THE SPANISH FORTRESS: INTERVENTIONS 
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THE SPANISH FORTRESS: INTERVENTIONS 



ENGINEER’S SEMINAR: HISTORIC BUILDINGS AND EARTHQUAKE 

11-12 DECEMBER 2011, MIKVE ISRAEL, ISRAEL 

THANK YOU! 

SPEAKER: PROF. FRANCESCA DA PORTO 

DEPARTMENT OF STRUCTURAL & TRANSPORTATIONS 
ENGINEERING 

UNIVERSITY OF PADOVA, ITALY 


